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Directions: Decide whether each of the two statements is true or false: if both are true, then decide whether

or not the second statement is a correct expl. ion of the first Then select one option from A to

D according to the following table:

A, Both statements are true and the 2nd is correct explanation of the Mi

B. Both statements are true but the 2nd statement is NOT a correct expl ion of the 1st
C.  The Ist statement is false but the 2nd statement is true.
D

Both statements are false.
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SECTION O Laboratory Safety and Precautions

Muitiple-Cholce Questions
CE88_39
Which of the following hazard warning labels should be attached to a bottle of liquid bromine?
1y 2
3) ) @)
A, (Dand (2)only B. (i)and (4)only
C. (1), (3)and (4) only D. {2),(3)end (4) only
CES$9 27
‘Which of the following combinations would cause “striking back” in 2 Bunsen flame?
Airhole Gas supply
A, Fully closed Too weak
B. Tully closed Too strong
e Fully open Too weak
D. Tully open Too strong
CE91_05

Tetrachloromethane is a comsmon solvent in the chemistry laboratory. Which of the foliowing hazard
warning labels should be displayed on a boitle of tetrachlorometlanc?

(13 : @ 3

==
&7
A. (Donly B. (2)only
C. (L) and (3)only D. (2)yand (3) only
CE94_32
Which of the following label(s) should be placed on a bottle containing tetrachioromethane
O : @ €)) =
==
b )
A. (Lyonly B. (2)only
C. (Dand Ronby .. o s D (2)and (3) only.

CE97 10
Which of the following combinations is INCORRECT?
Chentical Method of storage

A, Calcium Under water
B. Potassium Under paraffin oil
G Ethanol In a cool place
D. Solution 1n a brown boltle

CE99 35

The label below is displayed on a container for chemical X:

Which of the following chemicals may X be?
(1) Bromochlorodiflitoromethane

(2} Ethanol

(3} Potassium

A, (lyonly B, (@)only
C. (1)and (3} only D. (2)and (3} only
CRO1_02

The hazard warning label shown below is found on a compressed gas cylinder.

Which of the following gases may be contained in the cylinder?
A. hydrogen B. oxygen
C. chlorine D. argon
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CE02_38
Whictt of the following set-ups can be used to dry meist sulphur dioxide gas?
1 2) —_ —
i anhydrous calcium ¢ gas
chloride
o R
calciun
oxide
3
£A5 — —
concentrated
sulphuric acid
A, (1)and (2) only B. (1)and (3)only
C. (2)and (3) only B, (1), (2)and (3)
CE04_05
Which of the following statements concerning nitric acid is correct?
A. Nitric acid can be used as fertilizer.
B. Nitrogen monoxide is & raw materiad in the manufacture of nitric acid. /~
C. Inthe laboratory, concentrated nifric acid is commonly stored in brown 4 270
Bottles. \"v'
D. The following hazard waring label should be displayed on a bottle of \

concentrated nitic acid.

CE05_i8
The following hazard warning labels are displayed on the reagent bottle of an acid.

8

What information about this acid can be obtained from the labels?
A. ltis very concentrated and flammable.

B. Itis very concentrated and oxidizing.

C. Itis flammable and comosive,

D, ltiscorrosive and oxidizing.

.
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CE06_11

Which of the following siatements about acids is correct?

A. Nitric acid is used in car batteries.

B. Hydrochloric acid is produced in human stomach.

C. Bthanoic acid is sfrong oxidizing agent.

D. The following hazard warning Jabe!l should be displayed on a bottle of .
concentrated sulphuric acid.

CE08_26
Consider the following pieces of apparatus:
Which of the following process can be performed by normal use of sone or alf of the above apparatus?

{1) Refluxing a reacting mixture
(2) Separating two immiscible liquids
{3) Performing a simple distillation

A, (Dand (2) only B. (I)and(3)only
C. (2yand (3) only D. (1), () and (3)
CE09 25

Which of the following hazard warning labels shoutd be displayed on the reagent bottle of methanol?

B TETE

(1) (2}
A, (1)and (2) only B. (I)and (3) only
C. (2yand (3) only D. (D), (2)and (3)

|
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CEL0 05
Which of the following set-ups can be used to dry hydrogen chioride gas?

A HCIg) - B. HClg)-»- =

i

concentrated sulphuric acid

b

calcium oxide

HCl(g) — -
sl -+ g -
anhydrous caleium chiloride

calcinm carbonate

CE10_26

Which of the following safety measures should be taken when investigating the reaction between
sodivm and water?

(1) Use forceps to pick sodium,

(2) Useasmall picce of sodium,

(3) Usc asmall amount of water.

A. (1) and (2) only B. (1) and (3) onty
C. (2)and (3) only D. (1), @) and 3)
CE10 42

Which of the following hazard warning labels should be displayed on = bottle of concentrated

s}

hydrochioric acid?

) 2) 6))
A. (1}only B. (@) only
C. (l)and (3) only D. (2)and (3) only

CEl1_10

225 —prm— L — gas

,

p-—u water

The set-up shown in the above diagram can be used to collect

A, cthene, B. ammmonis,
C. sulphur dioxide, D. hydrogen chloride.
CEI1_19

What is / are the potenitia! hazard(s) of mixing an acidic toilet cleaner with chlorine bleach?

(1)} Atoxic gas is liberated.
(2) Alarge amount of heat is given.
(3) A flammable substance is produced.

A, (Donly B. (2)only
C. (1)and (3) only D. (2)and (3) only
CEll_20

‘Which of the foliowing gases can be dried by using concentrated sulphuric acid?
(I} Ammonia

(2} Sulphur dioxide

(3) Hydrogen chloride

A. (Bonly B. (2)only
C. (1) end (3) only D. (2)and (3) only
DSE11SP_08

The following hazard warning fabels are displayed on the reagent bottle of an acid.

£ o)

What information about this acid can be obtained from the labels?
A. Ttis very concentrated and flamumable.
B. Itis very concentrated and oxidizing,
C. Tt is flatnmable and corrosive,
D, Iiiscotrosive aud oxidizing.

‘Provided bv dse.life




T

-

- 77 T/ 7 T/ M

DSEj4_15
Which of the following hazard warning labels should be displayed on both the reagent bottle storing
concentrated sulphutic acid and the reagent bottle storing concentrated hydrochloric acid?

) @ 3
)
<> Qé @

A, (Donly B. (2)only
C. (1)and (3) only D, (2)and (3) only
DSEL5_01

Which of the following statements is correct?

A. Al aqueous solutions contain H'(aq) ions,

B. The pH of all acid solutions is greater than zero.

C. All acidic compounds contain hydrogen as their constituent elements.

D.  A’corrosive' hazard warning label must be displayed on all reagent bottles containing acid
solution.

DSEL6_19
The hazard warning label below is displayed on a bottle containing chemical Z:

==
o

Which of the following chemicals may Z be?
(1) Sodium

(2) ‘Trichloromethane

(3) Concentrated aqueous ammonia

A, (I)only B. (2)only
C. (1) and (3) only D. (2)and (3)only
DSE18_20
Which of the following hazard warning labels should be displayed on a botile containing propan-2-
of?
==
s €
() @) 3}
A. (1) only B, (2)only

C. (1) and (3) only D. (2)and{(3) only

/1

-
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Structural Questions
AL99(D)_08a(ii)
Suggest how to extinguish
() Bumning cyclohexane in a conical flask, and
(I mark)
(1) Buming sodium
(1 mark)

ALOO()_07c(ii)
What hazard warning label should be displayed on a bottle of ammonium nitrate(V) solid?

{1 mark)
ALO3(I) 08b
The following compounds can be used as drying agents:
NaxSQu(s), NaOH(s), CaClys) and P20s(s)
Choose, from the above, one compound which is most suitable and effective
(i) for drying a solution of C¢HsCO,H in CHCls,
(1 mark)

(i)  for drying a moist solid sample of CsHsCOAH,
{1 mark)

ALO4(D)_07
A student proposed a method to determine the concentration of citric acid in a sample of lemon
juice by titration with standard sodium hydroxide solution. The method proposed consists of the
following experimental procedures:

1. Prepare a standard sodium hydroxide solution by dissolving & known mass of sodium
hydroxide pellets in defonized water and then make it up to 250.0 eny®,

2, Transfer a known volume of the sample of lemon juice to a clean conical flask.

3. Fillaburette, which has been well rinsed with deionized water beforehand, with the standard
sodiunt hydroxide solution.

4. Titrate the lemon juice in the flask with the sodium hydroxide solution using methy! orange
as the indicator.

S, Using this titration result, calculate the concentrate of citric acid in the sample,

Point out four inappropriate practices in the method. Explain why they are inappropriate and

suggest corrections for them,
(6 marks)

10
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ALOG4{D)_08¢
‘The following passage about an explosion invelving hydrogen-oxygen balloons was adapted from
a chemical journal.

Hydrogen-Oxygen Balloon Hazards
An accident occurred prior to the performance of a hydrogen-oxygen balloon
demonstration, seriously injuring a demonstrator, who suffered painful second-degree burns.

To prepare for the demonstration, 15 bailoons (pre-filled with a hydrogen-oxygen gas
mixture) in a large, black polyethene garbage bag were transported to the site and kept there for
a fow hours. While setting up the demonsiration, the demonstrator opened the bag and removed
a single balloon for stringing and floating. Suddenty, the entire bag of balloons exploded
violently...

(Source: Journal of Chemical Education, July 2003)
Using your knowledge of science, suggest why the explosion occurred.

(3 tmarks)

ALO4()_08d
()  Bxplain why carbon dioxide extinguishers must not be used fo put out a piece of burning
sodium,
{1 mark)
(iiy Suggest & proper way to put out a piece of burning sodium in the laboratory.
{1 matk)

ALO4(]) 07a
(i)  Suggest onc hazard warning label which should be displayed on a bottle of propan-2-ol,
{1 mark)

ALO4(T) 07b
(i)  Astudent suggested to use the set-up shown below to prepare a dry sample of sulphur dixodee
from sodium sulphate(VI) solid.

H:804(rq)

heat

KOH(ag) conc. HySOy

Point out two mistakes in the above set-up, and suggest the corresponding rectifications,

e (4‘_ n‘ml‘ks)

11

ALOS(I)_08
The photograph below shows a person conducting & test in a laboratory to detect the presence of
ammonium fons in a solid sample. He is holding a test tube containing a hot mixture of the sample
and sodium hydroxide solution, and is trylng to smell,

A

State three inappropriate laboratory practices of the person and suggest (he proper actions that
should be taken.
(3 marks)

ALOG(Iy_07b
()  Circle the hazard warning label(s) below that should be displayed on a bottle of liquid
bromine.

=i
-
it €51

(1 mark)

(i) A few drops of liquid bromine are spilt on a laboratory bench. Suggest a chemical methed to
freat the splite liquid bromine,

(1 mark)

ALOG(T)_08b
State a possible consequence from each of the following paor laboratory techniques:
(1}  Draining the lower fayer from a separating funnel without removing the stopper.
(ii) Determining the melting point of a compound without completely removing the solvent afler
recrystaltization. '

ALOTD)_07
In a chemistry laboratory, students are required to wear laboratory coat, plastic gloves and safety
speciacles, Which of these safety measures do you consider the most important? Explain.
{2 marks)

12
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ALOS(I)_07b
(i)  Suggest why the following hazard warning [abels should be displayed on a bottle of
LiAlH(s).

EXPLOSIVE fB2Ff& CORROSIVE Kit{4

ALOS(ID)_04
Suggest ONE safety precaution when shaking the liquid mixture in the separating funnel,

(1 mark)
ALOY(D_07c
Explain why water should NOT be added to concentrated H2804 in order to dilute the acid.
(1 mark)

AL09())_07d
Suggest the most appropriate hazard warning label that should be displayed on a boitle of
NaClOy(s).
(1 mark)

ALI10()_07b
State under what circumstances each of the following practices would be adopted and explain your
answer.
(i)  The use of an air condenser instead of a water condenser in reflux,
(2 marks)
(iiy  The use of concentrated HaPO4 instead of concentrated H280x in the preparation of hydrogen

halides from the corresponding sodium halides.
{2 marks)

DSE12PP_08
(b) A concentrated aqueous methanol solution is used as the fuel in DMFC.
(iiy Circle TWO of the following hazard waming labels that should be displayed on the
coniainer of a concenfrated aqueous methano! solution.

s )
i ¥
in O
CORROSIVE MMt TONG T B FLAWMABLE B # OXIDISING Rt
(1 mark)
13
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DSE12_07

A fertilizer only contains ammonium nitrate (NHsNO3) and potassitm chloride (KCI). An
experiment was performed to determine the percentage by mass of NH¢NO; in this fertilizer.
The KOH(aq) was added stowly to the fertilizer and the mixture formed was heated gently. The
ammonia liberated from the reaction between NHsNO; and KOH was firsl cooled in a condenser,
and then passed through an inverted funnel to a solutien containing 0.0485 mol of HCL. The sofution
was finally made up to 100.00 ¢m® and fabelfed as *S°.
(b) Suggest the potential hazard of one of the chemicals used.

{1 mark)

DSEI3_04
(c) Solid sodium hydroxide is available in school laboratories, However, a standard NaOH(aq)
CANNOT be direetly prepared by weighing NaOH(s) and then dissolving it in water, Explain
why.
(1 mark)
{e) The following were considered as INAPPROPRIATE practices when carrying out the
titration experiment, For each of them, explain why it would lead to inaccurate titration
results:
(i} Rinsing the conical flask with the standard H2C,04(aq) before transferring 25.00 em?
of the acid solution to it.
(I mark)
(i) Carrying out the titration with the filter fannel remained on top of the burette afier using
it to fill the burette with the NaOH(aq).
(1 mark)

DSEI3_10
(a)  An oxygen cylinder can be used to provided oxygen for the fuel cell. From the hazard
wariing labels shown below, circle the label that should be displayed on the oxygen cylinder.

SOPe

Concentrated acids are common reagents found in laboratories.
(a) State a safety measure in handing concenirated acids in laboratories.
{1 mark)

DSE14_07 (modified)
(c)  Suggest a possible reason why the concentration of the concentrated hydrochloric acid in the

bottle obtained from volumetric analysis would be simaller than that actual value.
(! mark)

14
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DSELS 03
(b) A compound contains iron and oxygen only. In an experiment for determining the empirical
formula of this compound, 2.31 g of the compound was heated with carbon monoxide. Upon
complete reaction, carbon dioxide and 1.67 g of iron were formed,
(i)  Ascarbon monoxide s poisonous, suggest one necessary safety precaution in carcying
out the experiment.

(I mark)
DSEIS_04
() A student diluted a sample of concentrated sulphuric acid for making a lead-acid
accumulator,

()  Describe how concentrated sulphuric acid can be diluted in a faboratory. State a safety
precaution needed during the dilution process.
(3 marks)

DSEI6_03
The diagram below shows an expetimental set-up in which the glass wool soaked with octane is
heated occasionally and the broken unglazed porcelain is heated strongly. Some gases are collected
in the test tube over water.

broken unglazed porcelain

boiling tube
ofing delivery tube
gases
glass wool sonked [ -5 ————— f{est tube
with octane ? : 5.
heat aceasionally  heat strongly o Water

(d) When no morc gas can be collected, what should be done to end the experintent for safety
consideration? Explain your answer,
(2 marks)

15

DSE17 01
Bartum (Ba) is an element in Group II of the Periodic Table. Its chemical properties are similar to
those of calcium.

(b) A gas with a pungent smell is formed when Ba(OH)a(s) is heated with NHCl(s). State the
reason why the gas CANNOT be collected by each of the following methods.
@ (L) R

water =4 {—':{

Reason: {1 mark) Reason: (1 mark)

DSE17_06
Concentrated sulphuric acid is a reagent commonly found in laboratories.
() Circle TWO hazard warning labels that should be displayed on a bottle of concentrated
sulphuric acid:

®OSY

b} (i)  Explain why concentrated sulphuric acid should NOT be titrated directly with
NaOH(aq).
{1 mark)

DSE18 08
Refer to the experimental set-up as shown below:

filter paper moistened dropper with concentrated HCl(ag)
with Kl{aq)
KMnOq(s)
{d) In consideration of laboratory safety, explain where the experiment should be performed.
{1 mark)
16
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17:

Refer to the following set-up :

anti-bumping
granules

iced water

Which of the following processes can be performed by using the above set-up ?

(1) obtaining pure water from sea water
(2) obtaining propane from diesel oil
(3) obtaining oxygen from liquefied air

A. (1) only
B. (2) only
C. (1) and (3) only
D (2) and (3) only

The .diagram. below shows an experimental set-up in which a metal oxide X,O(s) is decomposed upon strong
heating. A silvery metal X and a colourless gas Z are formed.

X20(s)
heat
(a) State what Z is and suggest a test for it.
(2 marks)
(1 mark)
6 From the hazard warning labels shown below, circle a label that should be displayed on a gas

cylinder containing methane.

RO

(1 mark)
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Marking Scheme AL04(f) 08¢
Mca The garbage bag was filled with a hydrogen-oxygen mixture because Ox(g) and Ha(g) diffused m
CES88 39 C CEB9_27 C CE91_65 B CE9%4_32 A out of the balloons.
CE97_i0 A CE9%_35 D CE01_02 A CE02_38 B The frictional force between balloons produces static electricity and hence sparks. in
CE04_05 C CE05_18 D CEO6 11 B CED8_26 B The electric spark cavse the Ha(g) and Oa(g) mixture to explode. 1] !
CE09_25 A CE{0_05 D CE{0_26 A CEID_42 A {Accept other reasonable answers) i
CELI_10 A CEl1_19 A CEI1_20 D DSE1ISP 08 D
DSBI4_IS  B(70%) DSEIi5_01 A(6%) DSEI6_I9 C(27%) DSEIZ 20  A(63%) AL04(1) 08d
() The high temperature of the piece of buming sodium may cause decomposition of CO,. [f
Structural Questions The sodinm will continue to bum.
AL99()_08a(ii) (i) Covering the piece of buming Na with sand / use dry powder extinguisher to put out the  [1]
(I)  Cover the flask wilh wet towel / fire blanket [n fire.
OR, use foam / carbon dioxide / BCF / BTM type extinguisher
(1) Use powder tyupe extinguisher / sand [n AL4(I)_07a
(i} Flammable 8]
ALOO(T)_07c(ii)
Oxidizing / explosive [l ALO4(1) 07b
(i) KOH(zq) should not be used as SOx{g) reacts vigorously with KOH(aq). An empty {1}
ALO3(T)_08b conical flask (as a trap) should be used instead. / It is not necessary to include the flask [}
() NaxSOq(s) 9 containing KOH(aq) in the set-up,
(i) Nax80u(s) / CaCl(s) / P20s(s) 1 80:(g) should not be collected over water as it is very soluble. Collect the SOx(g) [I]
produced by download delivery / upward displacement of air / using a syringe. mn
ALO4(D)_07
Step 1: A standard NaOH(aq) shoutd not be prepared using the method as described. [%4] ALOS(1)_08
Explanation: NaOH(s) is ot a primary standard / is hygroscopic / NaOH(s) reacts with ] The person did not wear laboratory coat. Should wear a Inboratory coat. [11
CO2(g) in air. [%} The person did not have eye protection. Should weak safety speclacles / goggles. [
Correction: i is necessary to standardize the NaOH(aq) before use. Should not detect NHi{g) by sinclling while heating the reaction mixture. The mixture may  [[]
Step 3: The burette should not be rinsed with water only. [KA] shoot his face. Should detect NHs(g) by the use of a picce of wet red litmus paper that can
Explanation: Water that remains in the burette will cause a dilution of the NaOH(aq). [} change it from red to blue
Correction: The buretie needs to be rinsed with deionized water and then with the NaOH(aq)  [%4] OR, by HCl(aq) that can form a white fumcs with HCl(aq).
prepared, OR, should smell NHi(g) after tuming off the Bunsen burner.
Step 4: Methyl orange is not a suitable indicator. (Y8}
Explanation: The experiment involves a titration of a weak acid with a strong alkali, pH at the [} ALOG(l)_07b
end point is about 8 o 9. (i) Toxic; corrosive 1}
Correction: Plienolphthalein should be used, %] (i) Treat the spilt bromine with NaOH(aq), (13
Step 5: Caleulation should not be based on the result of one titration only, [¥2}
Explanation: There may be errors in the titration [2) ALOG(I)_08b
Correction: Repeat the titration at feast 3 (imes. Use the mean titre for the calculation, (Ignore  [%] (i}  Withot releasing the pressure, the liquid in thie separating fannel with not drin out of the [
the result of the trial tilration, if necessary). funnel,
(i) The melting point determined wil be lowered than the expected value, i
17 i8
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ALO7(I)_07
Safety spectacles
Eyes are the most delicate organs. Any harm on eyes cannot easily be recoved

ALOS(D)_07b

(i) LiAlH4(s) reacts with water moisture in air to give Ha(g).
The reaction is highly exothermic, When Ha(g) is mixed with air under this condition, an
explosion may ecour.
The reaction gives LiOH of high concentration. Presence of high [OH™] is corrosive,

ALOS(IT)_04
Release pressure in the separating fimne! from time to time by inverting it and opening the tap.

ALOS()_07c
Dilution of conc. HzS Oy is highly exothermic process. The heat evelved can vaporize the water
and cause splashing out of the acid.

ALOS(H_0Nd
Oxidizing

ALI0()_07b

(1)  Ifthe reactani(s) / solvent used in the experiment has a high boiling point (>130 °C), the
large temperature difference outside and inside the water jacket imay cause cracking of
the water condenser,

(ify HBr and HI are reducing agents. They react with concentrated HaSOy to give the
corresponding halogens. In such cases, the non-exidizing and non-volatile acid H1POu
should be used.

Concentrated H2804 can only be used to prepare HCl and HF.

DSE12PP_08
() (i) Toxicand flammable

DSEI12 07
(b) The XOH is (very) corrosive. / NH4NO; s oxplosive / NIGNO; is flammable / HCl is
corrosive.

DSEI3_04

(¢) NaOH(aq) is deliguescent / hygroscopie / absorbs water from the atmosplere.
OR, NrOH(s) rencts with CO2(g) in the atmosphere,
* The mass of NaOH(s) cannot be accurately determined by weighing.

{1
{1

i

n

11

tn

t

t

i

(

{1

{11

f1

1

{1

19

ey Rinsing the conical flask with HaCoOus(aq): Some H¥aq) ifons / acid /
H:C:04{aq) remain in the flask, and more alkali (as revealed from the burctte
reading) than actually required is used to reach the titration end-point.
(Do not accept the cancentration of H*(aq) increase.)
(i)  NaOH(aq) clinging onio the stem of funnel may fall into the burette. The
volume of alkali used (as revealed from the burette reading) is smaller than what
is expected.

DSEI3_10

G

DSE14_05

(a) Wearing protective gloves or plastic gloves or gown or safety googles or any suitable
PPE
OR, Adding concentrated acids into water when diluting the concentrated acids

OR, Use a fume cupboard.
Not accepted: maintain a good ventilation.

DSEH4_07 (modified)
(¢} Some HC! escaped / vaporized from the concentrated acid as HCl{g) / Concentrated
hydrochloric acid is volatile.

DSEL5_03
(b) (i}  Perform the experiment in a fume cupbonrd.

DSE15_04

) @ Pour a small amount of the concentrated sulphuric acid fo a large amount of
water,
Accept answers like “add concentrated sulphuric acid to a large amount of water.”
Consiant stirring is required (if the amounts of water and acid are not mentioned)
Wear goggle / face shicld / safety spectacles / safety glasses

DSEL6_03
{d) The delivery tube should be taken out of the water level before removing the heating
source, otherwise sucking back will happen / the boiling tube will be cracked.

(]

[

(1

(1

{1

2]

{1

{1
(1

20
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DSE17 01
(b) (i) The gas {ammonia) is less dense than air,
{Should be answered in terms of density. Not accept: The gas is lighter than air.)
(ii) The gas (ammonia) is soluble (in water).
Accept: the gas will be absorbed by waler / The gas will react with water.
{Not accept: The gas is slightly soluble in water.}

DSE17_06
(a) Oxidizing and corrosive
(O] The reaction between concentrated sulphuric acid and NaOH(aq) is highly

cexothermic.

OR, Concentrated NaOH / H2S04 is corrosive.
OR, Avoid to fill the buretle more than once.
OR, Usc fess chemicals.

(Do not accept answer like “splashed out” without mentioning of “highly
exothermic.’?)

DSE18_08
{dy Theexperiment should be performed in a fume cupborrd as chlorine gas is toxic/ toxic
gas is released,
(Do not accept well-ventilated benches, ete.)

-1

€t

m

{1
{11

]
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SECTION 1 Planet Farth

Multiple-Cholce Questions

CE94_44

Which of the following methods can be used to distinguish between solid sodium carbonate and solid
calciutm carbonate?

(1} Heating the solid and testing the gaseous product wilh lime waler,

(2)  Testing the solubility of the solid in waler.

{3) Conducting a flame test on the sofid.

A, (Dyand (2) only B.  (1)and {3} only
C. (2)and (3yonly D. (1) 2)and 3)
CE99_0t

Which of the following diagrains can represent a mixture of two compounds?

{In these diagrams, @ and () represent a nitrogen atom and an oxygen
atom respectively.)

A, o® d) B. Q b
Qg ¢
s LN 8
3 g ¢
C. D.
L
2 o™ + ¢
< & ° e
CE99 45
1% statement 2 statement
Sulphur is classificd as a non-metal. Sulphur does not react with dilute acids.
CE04_1!

A whits solid is found around the mouth of a reagent bolile containing lime water. The white solid is
likely to be

A, calcium oxide. B, calcium sulphate.

C.  calcium carbonate. D, calcium hydrogencarbonate,
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CE04 29
Refer to the melting points and boiling points of four substances at 1 atm pressure as listed in the
table below:

Substance Melting point/®C Boiling point/°C

argon - 189 - 186
bromine -7 59
chlorine - 101 -35
sulphur dioxide -75 ~10

Which substance exists as a liquid at— 90°C and 1 atm pressure?

A, argon B. bromine

C. chiorine D, sulphur dioxide

CEO5SP_02

The hazard warning label shown below is found on a compressed gas cylinder.

Which of the following gases may be cantained in the cylinder?

A, hydrogen B. oxygen
C.  chlorine D. argon
CEQSSP_{8

A white solid dissolves in water to give a colourless solution, The solution reacts with dilute
hydrochloric acid to give a gas. The solid is probably

A, caleium oxide, B. calcium carbonate,

C.  pofassium hydroxide. D.  potassium carbonate,

CE05_05

‘When a flame test is performed on copper(II) chloride, what is the colour of the flame obsecrved?
A, golden yellow B. pale puiple

C.  brick-red D.  Dbluish-green

CROS_19

Which of the following correctly describes the sequence of procedures to separate sand, salt and water
from a mixtuee of sand and salt solution?

A, fillration, evaporation B. filtration, distillation

C.  crystallisation, filtration D. crystallisation, filiration, distillation
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CE06_25
Which of the following substances contain calcitun carbonate as the main chemical constituent?
(1) limestone

(2) chalk

{3) marble

A, (1)and (2) only B. (1)and (3) only
C. (@and(3)only D. (), and(3)
CE08_ 08

Nitrogen, instead of air, is used to fill the packets of potato chips. It is because
A, air supports combustion but nitrogen does not.

B. the density of air is higher than that of nitrogen,

C. argon in aic contaminates the chips but nitrogen does not.

D. oxygen in air makes the chips go bad but nitrogen does not.

CE08_42
Calcinm carbonate can be obtained from quicklime through two processes as shown below.

l quicklime I Egocess] :} i I__.‘Pmesﬂ calelum carbonate |

Which of the following combinations is correet?

Process 1 Process 2
A, adding water adding NayCOx{ag)
B. adding Na;COs(aq) adding water
C. adding water heating
D. heating adding water
CEll_28
1* statement 2™ statement
Unpolluted rainwater can erode limestone, Carbon dioxide in air dissolves in unpolluted
rainwater to form carbonic acid.
CEl1_40

An anhydrous compound Y gives a brick-red flame in flame test, Upon strong heating, Y gives out a
gaseous mixture which turns blue cobalt(i) chloride paper pink and limewater milky. Which of the
following compounds may Y be?

A, NaCOs B. NaHCOG;

C. CaCO, D, Ca(HCO):
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DSE11SP 03

Which of the following correctly deseribes the sequence of procedures to separate sand, sall and water
from a mixture of sand and salt solution?

B. Filtration, distillation

D. Crystallization, filtration, distillation

A. Filtration, evaporation
C. Cryslallization, filtration

DSE13_19

Which of the following statesents aboul limestone is/are correct?
(1) It gives n golden yellow flame in a flame test.

(2) It gives a colorless gas when heated strongly.

(3) It dissolves in dilute sulphuric acid 1o give a clear solution,

A. (Nonly B. (2)anly
C. (1) and (3) only D. (2)and ) only
DSEl4_19

The set-up of an experiment is shown below. At room temperature, the system initially contains 40
o’ of Na(p), 25 em® of O2(g) and 10 em® of He(g).

excess copper powder

heat

The plungers of the gas syringes are moved to and fro until there is no further change in the systen.

The system is then allowed 1o cool to room temperature. Which of the following statements

concerning the experiment are correct?

(1} Some copper powder would change to a black substance.

(2) The total volume of the gases in the system would decrease by 25 en?,

(3) The same change in total volume of the gases would be observed if excess copper powder is
replaced with excess iron powder.

A. (1) and (2) only B. (1)and (3) only

C. (2)and (3) only D, (1), (2)and (3)
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DSE14_20
The diagram below shows the set-up of an experiment:

—

~

Which of the following methods may light up the fight bulb?

carbon electrode carbon electrade

sodivm bromide powder

(1) heating the sodivm bromide powder until molten
(2) adding deionized water to the sodium bromide powder
(3) replacing the sodium bromide powder with bromine liquid

A. (1) and 2} only B. (1)and (3) only
C. (2)ond (3)only D. (1), (2)and (3)
DSE1S_02

Which of the following processes would NOT give oxygen?
A. Heating mercury(Il) oxide strongly

B. Electrolysis of dilute sulphuric acid

C. Fractional distillation of liquefied air

D. Passing steam over heated magnesium

DSEIS 23

Which of the folfewing can distinguish a samiple of limestone powder from a sample of table salt?
(1) adding water

(2) performing a flame test

(3) adding dilute hydrochloric acid

A. (1) and (2) only B. (I)and (3} only

C. (2)and (3) only D. (1),(2)and (3)

DSEL6_01

A flame test conducted for a sample gives a brick-red flame. The sample may contain
A. chalks, B. quadz,

C. graphite, D. rock salts.

DSEL7_14

Which of the following statements concerning oxygen gas is correct?
A. Oxygen gas relights a glowing splint.
B. Oxygen gas turns moist pH paper red.
C. Oxygen gas turns moist pH paper blue,
D. Oxygen gas gives a ‘pop’ sound when tested with a burning splint.
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DSE18_61 Structural Questions

Which of the following processes is most suitable for extracting sodium chloride from sea water? CE92 02¢
A, Electrolysis B. Crystallization () 1.0 gofcalcium carbonate is added to 50.0cm? of 0.1M nitric acid, At the end of the reaction,
C.  Simple distillation D. TFractional distillation 55.00m’ of a certain gas are collected at room temperalure and pressuce.
DSE18 19 Draw a diagram of the set-up suitable for this experiment.
Int an experiment, marble is heated in a boiling tube and the gas evolved is passed into a test tube with (2 marks)
timewater. Which of the following statements concerning the experiment is/are correct?
(1) The marble turns brick red upon heating, CE92_04b
(2) The timeswater turns milky initially but eventually becomes a colotless solution. (i)  Silvery metal A reacts vigorously with water to form colourless solution B. When B is
(3) If marble is replaced by chalk, a similar abservation would be obtained. subjected to the flame test, it gives a persistent yellow flame. When B is added to copper(Il)
A, (Donly B. (2)only nitrate solution, precipitate C is formed. C changes to black solid D upon strong heating.
C.  (1)and (3)only D.  (2)and (3) only
Describe how the flame test on B can be cacried out in the laboratory.
(3 marks)
DSE21_03
3z Which of the following statements is INCORRECT ? CE94_08b

A student catried out some tests on an ionic compound X which was a white solid, The results

Al Cracking of heavy oil can give gthene. i - . : )
B Electrolysis of sea water can givé chlorine. obtained were summarized in the following flow diagran:
€; Strong heating of limestone can give oxygen.
D. Fractional distillation of fiquefied air can give nitrogen. flame tegt Lilae Mame
Solid X
concentrated H,SO, Brown gas
- +
+ copper lurnmg} blue solution

(i)  Based on the above information, deduce the cation present in X.

(ify Describe how the flanie test on X can be carried out in the laboratory,
{4 marks)
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CE95_07a
The label on a boltle of ‘Effervescent Calcium® fablets is shown below.

Effervescent - Calcium:

Each bol(le contains 10 tableis.

Euch fablet contains :

Calefum carbonate 625 mg
Vitamin C 1000 mg
Citric ncid 1350 mg

Dosage : 1 tablet duily
Administration ; Dissofve one tablet in a glass of water,

Waming : (1) Keep out of reuch of children.
(2) Keep vuvvviierrnineinncirann S

(i) Effervescence occurs when a tablet of ‘Effervescent Calcium' is added to water, Based on
the information given on the label, explain why effervescence occurs.

(iii)  On the label, some words are missing in the sccond wamning statement, Complete the second
warning statement, beginning with the word *Keep’. Explain your answer.
{4 marks)

CE98_07a(iii)
Sand (an impure form of quartz) and limestone are raw materials used for making glass.
(1) Name that main chemical constituent of Hmestone.
(2) Suggest ONE reason why glass had been used by mankind for & long time.
(3) Suggest ONE reason why glass bottles are i:referred to plastic boltles for the storage of
champagne,
(3 marks)

CE99_02
(b) Tor cach af the following oxperiment, state ONE observable cliange and write a chemical
cquation for the reaction involved,

A small piece of caloium is placed in a Bunsen flame,
{2 marks)

CE02_02
{a) For each of the following experiments, sfate an expected observation and write a chemical
equation for the reaction involved.

A magnesium ribbon is placed in 4 Bunsen flame,
(2 marks)

23
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CE02_06a
(i) What substance is mainly present in slaked lime?
(1 mark)
|
CE09_01 |
Limestone is an important earth resource. !
(a)  What is the major chemical constituent in limeslone?
(I mark)

{b)  State the expected observation when dilute hydrochloric acid is added to limestone, and write
the fonic equation for the reaction involved,

(2 marks)
{¢) Limestone can be decomposed under strong heating,
()  Write a chemical equation for the reaction involved.
(i) Explain why limestone can be used as fire-proofing additive.
(2 marks)

CElL0_06
In an experiment, carbon dioxide is passed into limewater until excess,
(@) State the expecled observations and write the chemical equations for the reactions involved.
{3 marks)
(b)  Explain whether the similar observations in (a) would be made if sodium hydroxide sofution
is used instead of limewater.
(1 mark)
(c)  Explain whether the similar observations in () would be made il air is used instead of carbon
dioxide,
(1 mark)
{d) Carbon dicxide can be obtained from the reaction of solid sodium carbonate with dilute
hydrochloric acid, Write an ionic equation for the reaction.
(1 mark)

AL99(D)_07
Describe bow to detect the presence of water of erystallization in an inorganic salt.
(1 mark)

ALGQ (IT)_02e
(i) An aqueous solution of anmmonium nitrale(V) was prepared by neutralization of aqueous
ammeonia with nitric(V), acid, Suggest liow you would obtain crystalline ammonium
nitrate(V) from the solution.
(2 marks)
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ASLSI(I)_06
Suggest tests to show the identitics of the cation and anien in KCI(s), and state the expected

obscrvation.
(4 marks)

ALO2(1)_08 (modified)
Draw a labeled diagram to show the set up of apparatus used in a simple distillation of mixture of
t-methyleyclopropano! and phosphoric(V) acid,
(2 marks)

ALG2(11)_01
The presence of calcium in the sample can be shown by condueting a flame test, Give the essential
steps in a flame tost,
{3 miarks)

ALO4D_02
Consider the noble gases, He, Ne, Ar Kr and Xe. Skeich a graph to show the variation of boiling
point of these noble gases and account for the variation, ‘
(2 marks)

ALG4(I)_07
You are provided with three unlabeled boitles each containing one of the white powders fisted
below:
KBi(s), Si0Oz(s) and glucose
(a) Outline the physical tests that you would perform to distingnish unambiguously the three
substances from one another.

(2 marks)
(b) Describe how you would carry out a chemical test to distinguish KBr(s) from glucose.
(2 marks)
ALO4(D) 08
Draw a labeled diagram for the assembly of apparatus used in simple distillation,
(2 marks)

ALOG(D)_08
State a possible consequence from following poor laboratory techniques, “determining the melting
point of a compound without completely removing the solvent afier recrystallization”.
{1 mark)

ALOT(1)_07
In a chemistty laboratory, students are required to wear laboratory coat, plastic gloves and safety
spectactes, Which of (hese safely measures do you consider the mast fmpostant? Explain,
(2 marks)

31

ALO7(1)_08 (modified)
The crude product obtained can be purified by recrystatlization. Suggest three criteria for an
appropriate solvent for the recrystaliization.
{3 marks)

ASLi0()_10
(b}  The crude product appears yeHow due lo the presence of impurities. Outline the experimental
procedure for the purification of the crude product by recrystallization from an ethanot-water
mixture,
(3 marks)
(¢) Suggest a method to verify or not the recrystallized sample of acetanilide is pure.
{1 mark)

ALIID_07
(b) For each of the following pairs of species, suggest a chemical test to distinguish between
them and write the chemical equation(s) of the reaction(s) involved.
(ii) Cl{ag) and Br{aq)
(2 marks)

ASLI2(1)_89
Outline how you would separate NH4CI(s), NaCl(s) and PbCh(s) from a mixture of the three

compounds.
(3 marks)

DSEI12PP_02
(5) One common way of preserving wine in an opened bottle is to inject argon, a gas which is
chemically unreactive, into the bottle and then stopper the bottle.
(6] Explain why argon is chemically unreactive.
{1 matk)
@i State the principle behind the use of argon in preserving wine.
{1 mark)
(iif) Helium gas is also chiemically unreactive. Suggest why helium is NOT used for
preserving wine in an opened bottls,
{1 mark)
(c) Another way of wine preservation involves pumping air out from an opened bottle of wine
and then stoppering the bottle. Suggest ONE possible drawback of preserving wine in this
way.
{1 mark)
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DSEI3_01L
Water is the most abundant compound on the Eartl's surface. It is very imporiant to life on Earth.
(b) Nearly 98% of the water on Earth is sea waler, which is not {it for human consumption.
The diagram below shows the set-up used in a simple distiliation experiment for obtaining
waler for sea water,

water out
condenser

sen waler

water in

t

hent

é‘
water

(i)  Outline the undetlying principle of this simple distillation experiment.
{2 marks)
(it) Insoluble solid S was placed into the flask before heating. Why?
(1 mark)

DSE15_02
For ench of the following experiments, state the expected observation, and write the chemical
equation(s) for the reaction(s) involved.

() Passing carbon dioxide gas into limewater unti] in excess.
(3 marks)

DSE21_01(c)

Acerylene (C2Ha) is a fuel. It can be obtained from calcium carbide (CaCz) by two different reactions as
represented by the equations shown below :

o
cacs+a —22°C 4 o4 Ca Reaction (I)
24 o
CaCy + 2H:O '—:—S—C—’ CoHa + Ca(OH) Reaction {II)
(c) Refer to Reaction (1) :
(i) A is a gas at room conditions. Suggest what A would be.
(i) Hence, explain why the reaction is dangerous.

(2 marks)
DSE21_01(d)

{d) In Reaction (II), Ca(OH); is formed. State one use of Ca(OH): in daily life.

=7 =3

33
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DSEZ21_03(d)

{dy Part of the structure of 2 mineral containing silicon and oxygen only is shown in the diagram
below : :

° silicon atom

£
{7 oxygenatom

What is this mineral 9

€1 mark)
DSE21_06(a)
6. Lead can be obtained from lead(ll) oxide using the experimental set-up shown below. Besides lead,
nitragen gas and steam are also formed.
fead(1]} oxide
|
‘ dry ammonia > — =y
heat
(a) Suggest a reason for each of the following :
[0 The reaction tube is placed in a downward slanted position.
[¢h)) The experiment is performed in a fume cupboard.
(2 marks}

-
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1. Which of the following statements concerning COx(g) is INCORRECT ?
A. It can turn limewater milky.
B. It can be used to make dry ice.
C. It can be produced by adding marble to water.
D. It generally has a higher percentage in the air in urban areas than that in rural areas.

2, How many neutrons and electrons are there in a 53X** ion ?
Number of neutrons Number of electrons
A. 23 20
B. 28 23
C. 28 20
D. 51 23
3; Which of the following substances is an electrolyte ?
A. sodium chloride
B. silicon dioxide
€. methanol
D. mercury

Element X is one of the first twenty elements in the Periodic Table. X forms a stable XHs*(aq) ion. Which
group of the Periodic Table does X most likely belong to ?

A. Group III
B. Group IV
C. Group V
D. Group VI
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Structural Questions

CE92_02c
®
gas syringe
conteal {lask
CaCC :
s 0.1 M HINOs

CE92_04b

{ii} Usca clean platinum {or nichrome) wire to carry out the flame test.

Put the wire in concentrated hiydrochloric acid and stick some sample solid B on it.
Then heat the wire in 2 blue Bunsen burner flame and watch the flame colour.

CE94_08b

M

The cation is K* because K* compound burns with a lilac (purple) flame,

(i)  Use a clean platinum (or nichrome) wire to carry cut the flame test.
Put the wire in concentrated hydrochloric acid and stick some sample solid X on it.
Then heat the wite in a blize Bunsen burner flame and watch the flame colour,

CE95_07a

(i)  Citric acid/ vitamin C (ascorbic acid) when dissolved in water gives H* (aq) which
reacts with calcium carbonate to give gas (CO2) bubbles.

(ifi) Out of moisture (water)/ in a dry place,

Reason: The amount of active ingredients will decrease/ the 1ablet will lose function/
the active ingredients of the tablet will react in the presence of water.
OR, Out of heat/ in a cooi place,
Reason: at high temperature, vitamin C deteriorate / CaCOj3 undergoes
decorposition / the amount of active ingredients will decrease / the tablet
will lose function,
OR, Away from sunlight
Reason: vitamin C may decompose. CaCO; can be decomposed by sunlight.

CE98_07a(iit)

M
@

&)

Calcium carbonate

The materials for imaking glass are easily available / abundant in the earth crust.

OR, Glass can casily be manufactured by heating sand, Himestone and sodium
hydroxide.

Champagne contains a pressurized carbon dioxide solution. Glass can withstand the

pressure.

OR, The cthano! solution {champagne) can dissolve unpolymerized nmonomers in

»pluslig." 0 I S W 5 Y—

[2]

{1
m
4

{n
i
(11
[
2

]
1

t
3|

(1
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CE99 02
{by  Calcium burns with & brick-red flame / formation of white powder (solid).
2Ca(s) + Ox(g) — 2Ca0(s)

CE02_02
(a) Magnesium bums with a brilliant (very bright) flame. / A white solid (MgO) solid is
fornted.

2Mg(s) + Ou(g) — 2MgO(s) {white solid)
Note: in some case, a yellow solid (MgsN2) may form.
3Mpg(s) +Na(g) — MgaNa(s) (yellow solid)

CE02_06a
(i} Calcium hydroxide / Ca(OH)

CE09_01
(a) Caloium carbonate / CaCOs
(b) Limestone dissolves. / Gas (bubbles) given out.
CaCQ3+2HY — Ca®* + H, 0+ CO;
() iy CaCO3 —= CaO+CO;
(i) Decamposition of calciim carbonate is an endothermic process.
OR, Carbon dioxide evolved can extinguish fire.

CEI10_06
(a) Limewater turns milky and then turns clear again.
Ca(GH): + CO; — CaCO; + H0
CaCO3; +H,0+C0O; —= Ca(HCO1):2
(b) No. Sodium carbonate is soluble in water.
(¢) No. The percentage of carbon dioxide in air is very low and similar observations would
not be made in a short period of time.
OR, Yes. Air contains a low percentage of carbon dioxide and simsilar observations
would be made in a sufficicntly fong period of time.,
{d) N@COs;+2HY — 2Na*+H:0+CO;

ALSY(D_07

Heat the sample.

Water vapour will turn anhydrous CuSOu(s) froni white to blue/ anhydrous CoCls(s) from
blue to pink.

(0 M if hieating is not mentioned)

]
(1

[1

(3

[t
1]
(1]
(i
(1]

(1
[
[t
[t
1

(1]

(%]
[¥]
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ALOO (I1)_02¢
(iif)  Evaporate/Leat/warm the solution to obtain a saturated / concentration solution

of NH4NOs,
Allow the solution to cool / use an ice hath to obtain NHsNOs({s).

Separate crystal by filtration.

ASLOL())_06

Dissolve the solid sample into water to give solution.

Cation: Heat the sample solution over the non-luminious Bunsen flame. Sample can burn
with lilac flame.

Anion: Add few drops of acidified stlver nitrate solution,

A white precipifate, AgCI(s), can be formed.

AL02(1)_08 (modified)

water out
t

1-methyleyclopropancl
+

phosphoric(V) acid water in

f

heat

(1 mark for a workable sct-up; 0.5 mark for labeling the reagents and 0.5 mark for the

direction of water flow in the condenser.)

AL02(1I)_01

Clean a Pt wire with concentrated HCIL

Stick a sample of the sait onto the Pt wire with concentrated HCL.
Heat wire with the sample in a non-fuminous (Bunsen flame)

AL04(1)_02

nable gases
09 . .
He Ne Ar Kr Xe

100

200

boiling poiat / °C

<300
The inferniolecular attraction between noble gas molecules is van der Waals® forces, The
strength of van der Waals’ forces increases with the number of electrons / atomic size of
the noble gns. » The boiling point of noble gas increases as the group is descended.

.

{11
[}
[}
i
[
(1
[

A

[
[t
{1

(1

[¥}
()
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ALO4(1)_07

(a)  Add water to white powder, Only SiOa(s) is insoluble. (SiO has giant covalent
structure, all structures in giant covalent structure is insoluble in water)
Test the clectrical conductivity of the solution obtained.
KBr(aq) conducts, but ghicese solution does not,

OR, Conduet a flame test, Only KBr{aq} gives a lilac flame,
OR, Determine the melting points of the solids, KBr(s) has a very high
melting point.

()  Heat the solid strongly.
Only glucose chars. (burns with unburned carbon)
OR, Add acidified AgNO1(aq). KBr(aq) gives a pale yellow precipitale.

ALO4(1)_08

water out
t

solution
+ t
antibumping granules ? waler in

heat

({ mark for a workable set-up; 0.5 mark for labeling the reagents and 0.5 mark for the
direction of water flow in the condenser.)

ALOG(])_08
The m.p. determined will be lower than the expected value.

ALG7(I)_07
Safety spectacles
Eyes are the niost delicate organs. Any harm on eyes cannot easily be recoved.

ALO7(D)_08 (modified)
Any THREE of the following:
¢ Product should have a high solubility in the salvent while the impuritics should not.
¢ The solubifily of product in the solvent should be high at elevated temperature but low
at room temperalire.
s The solvent should be volatile (easily to remove by evaporation / distitlation)
o The solvent should not react with product.

]

{n
t]

1
{1

{2]

8]

(il
i

(3]
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ASL10)_10
(b)  Dissolve the crude product in minimum voluse of hot ethanol-water mixture.
THeat the selution with activated charcoal (to remove the color impurities).
Filter the hot mixture {using a short-stem funnef).
Allow the filirate to cool to room temperature 1o obtain acetanilide.
(¢}  Any ONE of the followings:
1. Determine the melting point of the product and compare the result with literature
data,
2, Use the method of mixed melting point.

AL 07
(by (i)  Add acidified AgNO3(aq). Cl"(aq) gives a white precipitate, while Br-(aq)
gives a pale yellow precipitate,
Agt 4+ CIF —— AgCl
OR, Add Cla{aq). Only Br(aq) gives a brown selntion.
Clz + 2Br — Bnn + 2CI-
OR, Treat solution wit acidified KMnOs(aq). Cl{aq) causes
decolorization slowly; Be(aq) gives an orange solution,
10X+ ZMnO4 + 16H" —= 5X3 + 2Mn?* + 8H20

ASLI2(1) 09

Heat the mixture, Only NH4CI(s) will sublime,

It can be collected on a cold surface,

Add water to the remaining solid mixture.

PLCh(s) is insoluble. It can be collected by filtration,

NaCl(s} can be obtained from ils solution by crystallization.

OR, Add water to the mixture to disselve NaCl(s) and NHiCI{s).
Remove undissolved PLCLi(s) by filtration.
Separate NaCl(s) and NHCl(s) from the solution by fractional crystallization /
by (ion-exchange) chrematography,

DSE12PP_02
b O The outermost shell of an argon atom is a stable octet structare. .". Ardoes
not readily form bonds with other atoms
(i)  Arisdenser than air. It displaces air from the bottle, and thus prevents the wine
from contact with air,
(i)  He is less dense that air. 1t will not displace air / it will easily diffuse from the
bottle.
(¢}  The substances with a pleasant odour are volatile organic compounds. Pumping air
out from the bottle may also remove these substances.
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0] Water boils af about 106 °C, but the salts in sca water are non-volatile / boiling
of water is fower than that of salt.
The steam (water vapor) formed condenses on the cold surface of the
condenser / cool down to give liquid water (the distiflate),

(fiy  To provent bummping / to prevent frothing / splash / everflow duc to
overheating of water.
To ensure smooth boiling.

DSELS_ 02

@

A white precipitate / solid is firstly formed / I turns milky; the precipitate dissolves
in the presence of excess COx(g).

Ca(OH)(ag) + COug) —= CaCOs(s) + H0()

CaCQs(s) + COafg) + H0{) — CaHCO):(q)

n

i§]

3

0

i1
i
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SECTION 2 Microscoplc World |

Multiple-Cholce Questicns
CE99_02
A cation of a eertain element has 22 electrons and a mass number of 55. If the charge on (he cation
is +3, the number of neutrons In the cation is

A 19 8. 23
c. 25 D, 30
CE90_03

The atomic numbers of element X and element Y ace 13 and 16 respectively. The formula of the
compound formed between X and Y is likely to be

A XYa B. XaY

C.  XaYs D XY:

CE50_04

Which of the following combinations concerning the isotopes of an element is correct?
No. of protons No. of neutrons No. of eleclrons

A, same different same

B. same same different

C. different same different

D. same different different

CE90_25

Bromine has a low melting point because

A.  itisanon-metal,

B. itisamember of the halogen family.

C. the atoms in each bromine molecule are bonded together by a covalent bond.
D. the bromine molecules are attracted together by van der Waals’ forces.

CE90_26

Dry zine chloride solid is a non-conductor of electricity because
A, itisanon-electrolyte.

B. itexists as molecules,

C.  ils jons are not mobile,

D.  metallic bonding is not present.

CE91_01
Directions: Questions 1 and 2 refer to the following table.
Element W X Y 74
Atomic number 4 - 8 14 20
Which of the following clements are likely to be metals?
A. WandX B, WandZ
C. XandY D. YandZ
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CE91 02
Directions: Questions 1 and 2 refer to the following table,
Element W X Y Z
Atomic number 4 8 14 20

The formula of the compound formed between X and Z is likely fo be

A XZ B, XZp

C. Xz D, Xy

CE91_04

Whicli of the following groups of ions/atoms has the same number of clectrons?
A. K Ca? B. CLS

C. H', He D, O%Ar

CE92_02

X and Y are elenients, The melting points of their chiorides are given below:
Melting point (C)
Chioride of X 772
Chiloride of Y -~ 68

Which of the following statements is correct?

A.  BothX and Y are metals.

B.  The chloride of Y is a selid at room temperature.

C.  The chloride of X conducts eleciricity in the solid state.
D. Thechloride of Y is a covalent compound.

CE92_03
Which of the following electron diagrams is correct?
bt b
XX XX i
A XF EKFY & 50?]
XX
bod bel
c ENEEENE D.  He ¥%¥ He
CE92 04
Consider the following table:
Element W X Y Z
Atomic number | 9 10 14 19

Which of the following elements is likely to be an oxidizing agent?
AW B. X
C. Y D, Z
42

CE92_30

The atomic ber and mass ber of el t E ate 8 and 17 respeciively. What are the number
of protons and neutrons in an atom of E?
Number of protons Number of neutrons
A, 8 9
B. 8 17
C. 9, 8
D, 9 17
CE92_45
1 statement - 2™ statement
Both zinc and mollen sodium chloride Both zine and molten sodium chloride contain
conduct electricity. mobile ions.
CE93 01
Which of the following paits of atoms/ions has the same number of electrons?
A, Mg*andF B. Cl-andNe
C. K'andO* D. Cland 8%
CE93 02

The elements, sodiuin to ehiorine, in the third period of the Periodic Table show a gradual change
in properties. Which of the following changes is correct?

A.  Their meltling points increase.

B.  Their ability to gain electrons increases.

C. Their oxides change from acidic to basic.

D.  Their chioride change fram covalent to jonic.

CE93 23

Which of the following statements about a solution of hydrogen chloride in water is correct?
A.  The hydrogen chloride exists as molecules in the solution.

B. The hydrogen chloride is stightly ionized in water.

C. The pH valuc of the solution is greater than 7.

D. The reaction between the solution and aqueous ammonia is exothermic,

CE%94_01

If the atomic number of an element X is 13, the formula of its oxide is
A XOp B. X0

C. X0 D. X502

43
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CE%_02
Consider the information given in the table below:
Atom Atomic number Mass number No. of neatrons
1% 6 14
Q 7 14
R 13 ] 7
S 18 10
T 10 - 10
Which of the following atoms are isotopes?
A, PandQ B. PandR
C. RandS D. SandT
CE94_03
Which of the following molecules has the greatest number of lone pairs of elecirons?
A, fluorine B.  hydrogen
C.  nitrogen D. oxygen
CE%4_36

X, Y and Z are these different clements, The clectronic diagram (showing electrons in the ontermost
shells only) of the compound formed by X, Y and Z is shown below:
+

Which of the following statement are correct?

(1} There is one electron in the outermost shell of an atom of X.
(2} There are five electrons in the outermost shell of an atom of Y.
(3} There are cight clectrons in the outermost shell of an atom of Z.

A, (1)and (2) only B. (1) and (3) only
C. (2)and (3) only D. {I),{2)and (3)
CE94 46
1 statement 2 statetnent

Hydrogen chloride has a lower melting point In each molecule of hydrogen chloride, a

than sodium chloride. hydrogen and a chlorine atom d

togethier by a covalent bond,

44
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CE95_01

The atomic number of an element X is 18. An atom of X has a mass number of 40.
The atom has

A. 18 protons, 22 neutrons and 18 clectrons.

B. 18 protons, 22 neutrons and 22 electrons.

C. 18 protons, 40 neutrons and 18 electrons.

D. 22 protons, 22 neutrons and 18 clectrons.

CE95_02
The electronic structure of & compound formed between an element X and chlorine Is shown below.

. LR L )
X v a
¢ Gl
{Only electrons in the outermost shells are shown.)
What would be the formula of the compound formed between X and magnesium?

A, MgX B. MgX:
C. M@Xs D. MgpXa
CE9S_03

Which of the following correctly describes the structure of quartz?
A. giaut covalent structure

B. giant ionic structure

€. gisnt metallic structure

D. simple molecular structure

CE95_04
Boron consists of two isotopes, The table below ists the relative abundance of these two isotopes.

Tsotope | Relative abundance

B 19.7%

118 80.3%
The relative atomic mass of boron (correct to I decimal place) is
A. 104 B, 106
C. 108 D. 110
CE95_06

Which of the following fertilizers contains the largest percentage by mass of nitrogen?
(Relative atomic masses: H= 1.0, N =140, 0=16.0, Na= 23.0, S =32.0,Cl=355K=139.0)
A. ammonium chloride B, ammonium suiphale

C.  polassium nitrate D.  sodium nitrate

45
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CE95_26

Which of the following elements is a semi-metal?

A, Hg B. Si
C. € D. Be

CE95_34

Which of the foltowing particles is/are present in a hydrogen fon?
(1) profon

(2) neutron

(3) electron

A, (Donly B. {2)only
C. (1) and (3) only D, (2)and (3)only
CE95_39

Which of the following substances can conduct electricity?

(1)  maolten zinc chioride

(2)  an aqueous solution of magnesium sulphate

(3)  a mixture of ethanol and water 3

A, (1) and (2) only B. (Deand{3)only

C.  {(2)and (3) only D. (1), (2yand (3)
CE96_01

Magnesium and caloium have similar chemical properties because

A,  their atoms have the same atomie structure.

B. their atoms have the same number of electron shells.

C. their atoms have the same number of electron in their outermost shells.
D. their atoms have the same electronic arrangement.

CE96_02

Which of the Following can represent the electronic structure of potassium sulphate?
o TS B KIS

o KIS b :¥:§:

CE96_03

The mass number of atom X is 27. X forms a cation with a charge of +3. If the number of neutrons
in the cation is 14, what is the nunber of electrons in the cafion?

A, 10 B. 13

cC. 4 D. 17

46

CE96_39

The atomic number of element Xis 16. Which of the following statements concerning Y are correct?
(1) X can react with calcium to form an jonic compound.

{2) The oxide of X dissolves in water to form an acidic solution.
(3) X can conduct electricity in its molten state.

A, (1) and (2) only
C. (2)and (3) only

CE96_44

B.  {)and (3) only
D. (1}, (2)and (3)

Which of the following elements can react together to form a covalent compound?

(1) argon

(2) niteogen

(3) oxygen

@) calcium

A, () and 2) only
C. (Dand(3)only

CE96_45

1 statement
The melting point of hydrogen chloride is
lower tlian that of potassium chloride.

CE96_50

1¥ statement
Both dry ice and quartz exist in the fornt of
discrete molecules.

CE97 01

The chemical properties of an element depend on

A. lts relative atornic mass.
the number of isotopes of the clement.

B
C. the number of efectron shelis in its atoms,
D

B. (Iyand (4) only
D. (3)and (4) only

2™ statement
Hydrogen chloride is a covalent compound
whercas potassivmn  chloride is an ionic
compound.

2™ statement
Carbon and silicon atoms have the same
number of electrons in their outermost shells,

the number of outermost shell clectrons in its atoms,

47
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CE97 02
Efements X and Y form a compound having the following electronic structure:

.--‘" '10.2+ ."'_
5 N £ 43 Gl £ 43

{Only outermost shell electrons are shown.)

Which of the following combinations is correct?

X Y
A. Na S
B. Mg Br
C. Al Cl
D. Si o]
CE97_03

Argon exists as a gas at room temperature and pressure because

A. argon molecules are monoatomic,

B. argon is chemically inert.

C. the outermost electron shell of an argon atom has an octet structure.
D. the atiractive force between argon atoms is weak.

CE97 05

Which of the following diagrams best represents a part of the giant iattice of sodium chlotide
crystal?

(In these diagtams, @ represents Na* ion and O represents C1- ion)

CE97_30
M is an element in the third period of the Periodic Table, M forms a sulphate which has the formula
M2(S04)s. The formula of the nitrate of M is

A. v MNOs, B. MNO3).
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CE98_01
An element X exists as molecules. X lias an atomic number of 7 and a molecule of X has a formula
X3, Which of the following can represent the electronic struclure of X,?

e .y 6 =
A XX B, xiiX:
L] L
e BXnXe D. IXiiX:
CE98_18
Which of the following ions has the same number of protons as the hydroxide ion, OH" ?
A oOF B. T
C. Na' D. Mg*
CE98_33

Consider the following information:

Substance Melting point /'C Eiealillgonductiviiy ot Solubility in water
room temperature
W —34 poor slightly soluble
X 44 poor insoluble
¥ 232 poor insoluble
zZ 782 poor very soluble
Which of the above substances exists as a simple molecular solid at room temperature?
AW B. X
c. Y D. Z
CE98 45

13! statement

Element X (atomic number 11) reacts with
element Y (atomic number 16) to form an

ionic compound.

CR99_05

Consider the information concerning particle .Y and particle Y listed below:

© 2 statement

Each atom of X loses one electron and cach

atom of Y accepts fwo electrons to form a

compound with X3Y.

Particle Number of protons | Number of electrons | Number of neutrons
X 16 16 18
Y 16 18 18

Which of the following slatements is correcl?
A.  Xand ¥are atoms of the same element.

Xand Y are atoms of different clement,

B
C. Xisacationof Y.
D. Yisananionof X

49
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CE99 01
Which of the foliowing diagrams can represent a mixture of fwo compounds?
(In these dingrams, @ and O represent a nitrogen atom and an oxygen atom respectively.)

e | ee®
’n8~ 6Qd

JEIS 5y

CE99 11
The table below shows the ability of four substances ¥, X, Y and Z to conduct electricity.
(In the table, ¥ and * respectively represent ‘can conductivity” and ‘cannot conduct electricity’.)

Substance Solid state Liquid state Aqueous solution
14 % ¥ M
X X x N
i X X X
z + R {Insoluble in water)
Which of the substances is tikely to be zinc chioride?
A W B. X
Cx Ma b Z
CE99 19

lonic compound X has the fonmula ABz, where A and B represent the cation and anion respectively.
1f both A and B have the same electronic arrangement, X may be

A. pofassium suiphide, B. magnesium fluoride.
C. silicon dioxide. D.  calcium bronide.
CE99 34

Todine is a solid al room temperature and pressure. Which of the following statement concerning
the structure of iodine is/are correct?

(1}  Todine has a giant covalent structure,

2} Iodine molecules are held together by van der Waals® forces.

(3) Todine atoms are held fogether in pairs by covalent bonds,

A, (1)yonly. B. (2)only.

C. (1) and (3) only. B.  (2)and (3) only.

50

CE99 39

Element X has an isotope 32X, Which of the following statements is/are correct?
(1) X belongs to V of the Periodic Table,

(2) X can react with oxygen to forms an ionic compound.

3) 31X has 16 neutrons,

A. (Donly. B. (2yonly.
C.  (IYand (3)only. D.  (2)and (3) only.
CE99 46
1 statement 2™ statement
Metals have good thermal conductivity. Metals are composed of giant lattices of positive

ions surrounded by valence clectrons which are
free to move throughout the lattice,

CE00_01
A compound formed from element X and sulphur has the following efectronic structure:

*° %
‘. '.

31X 338

(Only electrons in the outermost shells are shown.)
How many electrons are there in the outermost sheli of an atom of X7

A 2 B. 4
C 6 D. 8
CEQ0_07

Element X occurs in nature as two isotopes, X and X, If the relative atomic mass of X is 63.5,
what is the relative abundance of the ©*X jsotope?

A 25% B. 60%
C. 75% D. 90%
CE00_09

The atomic number of element X is 12. X reacts with element Y to form an jonic compound with
formula XY2. To which group of the Periodic Table does Y belong?

A, Groupl B. Group IV
C.  Group VI D. Group VII
CE00_17

The melting point and boiling point of substance X are 321°C and 765°C respectively. In its molien
state, X conduets electricity without decomposition. X probably has

A, anionic structure.

a metallic structure.

& sirapile molectlar stricture,

a covalent network structure,

oo
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CE00 34

Which of the following stafements concerning helin isfare correct?

(1)  The outermost clectron shell of a helium atom has an octet structure.
(2)  Helium is used to fill water weather balloons.

(3)  Helium exists as monatomic molecules.

A, (Donly B. (2)only
C. {Dand(3)only D. (2)and (3) ouly
CE00_39

X is an element in Group V1 of the Periodic Table. X can form X ions. Which of the following
statements are correct?

(1) The oxidation number of X decrease when X%~ ion is formed.

(2) Both X atom and X* jon have the saine number of electron shells.

(3) Both X atom and X*~ jon have the same nuclear charge,

A, (D)and 2yonly B, (1) and (3) only
C. (@) and 3)only D. (1), (2)and (3)
CE00_42

Which of the following statements concerning carbon, sificon and phospliorus are correct?
(1)  Carbon forms numerous compounds with hydrogen and oxygen.

(2) Silicon is-used to make computer chips.

(3) Phosphorous is an essential element for plant growth,

A, (Dand (2) only B. (1) and (3) only
C.  (2)and (3)only D. (1), {(2)and (3)
CE0e_46

1% statement 2™ statement

Catbon dioxide and silicon dioxide have
similar physical properties.

The atoms of carbon and silicon have the same
number of electrons in their outermost shells,

CE6I_01

Which of the following ions is responsible for the yellow colour of topaz?
A, Ma¥ B. Mn¥

C. Fe* D, Fe*

[Note: Topaz is a yellow coloured gemstone.}

CE01_07
Which of the following statements concerning water is correct?
A. It reacts with calcium to give a coloutless gas.

It is a strong clectrolyte.

B
C. Itturns aqhydrous cobalt(il) ‘chloridc from pink to blue.
-

s immiscible with methanol.

S2

=

=

e |

CEO1_I8

=y a3

—1 ™
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Consider the following information about four substances, W, X, Y and Z:

Electrical conductivity at

Substances Melting point /C N —
W 23 poor
X 56 poor
Y 232 good
Z 750 poor
Which substance has a simple molecular structure and is a solid at room temperature?
AW B. X
cC. Y D. Z
CE0!_20
The table {ists some information sboul two elements, X and Y
Element Atomic number Relative atomic mass
X 12 24.0
Y 9 19.0
The componnd formed from X and Y has a formuta mass of
A, 430 B, 620
C. 670 D. 810
CEO1_37
Consider the information listed below:
Substance wee icles i

(1) helium
{2) diamond
{3) magnesium oxide

van der Waals’ forces
covalent bond
ionic bond

Which of the following combination are correct?

A, (1) and (2) only
C. (2)and (3) only

B. (1) and (3)only
D. (1),(Qand(3)

Which of the following fons have the same number of clectrons as neon atom?

CEO1_42
{1y Mg
@) O
(3) cF

A, (1)and {2) only
C.  (2)and (3) only

CEO1_49

1% statement
Lithium is the most reactive element in
Group [ of the Periodic Table.

B. (1yand (3) only
D, (1),{2) and (3}

2™ siatement

Among the Group I elements, lithinm loses

electrons most readily.

53
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CE02_01
The electronic diagram of an atom of element X is shown below:

(1]
tXe
L 1]
{Only electrons in the ontermost shell are shown.)
The atomic number of X is probably

A7 B. 15
c. 17 D. 19
CE02_28

Which of the foltowing substances docs not conduot electricity in its sofid state but does conduct

electricily in its liquid state?

A, lithiuvm chloride B.  phosphorous
C. platinom D.  perspex
CE02_36

Which of the following statements concerning fluorine is/are correct?
(1)  Hexists as monatomic molecules.

(2)  Ttreacis with hydrogen to form a covalent compound.

{3) Ttreacts with calcium to form a compound with formuta Cafa.

A, (Donly B. (2)only
C. (1)and (3) only D. (2)aud (3) only
CEO02 46
1*! statement 2™ statement
Combustion of dinmond gives carbon Diamond is a crystalline form of carbon.
dioxide.
CE02_49
1 statement 2™ stalement
When iodine sublimes, it absorbs energy. Energy is required to overcome the attractive

force between iodine molecules.

CE03 01
Which of the following pairs of elements in Group [ and VII of the Periodic Table would react with

each other most vigorously?

Group ] Group VII
A. Tithium Muorine
B. Jithium jodine
C. potassium fluorine
D. potassium iodine

54

CE03_12
Gallivm (Ga) occurs naturally in two isctopic forms, %Ga and 7'Ga. The table below lists the
relative abundance of cach isotope.

Isotope Relative abundance
®Ga 60.2%
1Ga 39.8%
What s the relative atomic mass of gallium?
A, 696 B. 698
C. 700 D, 702

CE03_25
An atom of element X has 20 protons while an atom of element Y has 7 electrons. What is the
formula of the compound formed from X and Y?

A, XY2 B. XiYs
C.  XaYs D. XiYa
CE03_46
1! statement 2 statement
3¢l and YCl have the same chemical The number of efectrons in the outermost shelf
properties. of & Cl atom is equal to that of 2 37Cl stom.
CE0SSP_03
Whicli of the following substances can conduct electricity in both solid and liquid states?
A.  sulphur B. mercury
C. quarlz D. lead(11} bromide
CEOQ38P_t6
Which of the following natural substances is essentially a single compound?
A, air B. coal
C. petroleum D, quartz
CEO05SP 31

Caesium {Cs) is a group [ clement in the Periodic Table and its relative atomic mass is greater than
that of potassium. Which of the following statements conceming cacsium is INCORRECT?

A, Caesium s a weaker reducing agent than potassium.

B. Caesium reacts violently with water.

C. Caesium is a soft metal.

D. Caesium reacis with oxygen to form an oxide with formula Cs;0.

CE04_01
How many eiements does athmonium dichromate consist of?
C. 4 D s

55
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CEO04_02

X, Y and Z are three consecutive elements in the Periodic Table. X forms a stable anion X~, while
Z forms a stable cation Z*. Which of the following statements about X, Y and Z is correct?

A, X, Y and Z are elements in the same period of the Periodic Table.

B. Both X and Z are electtical conductors under room temperature and pressure.

C. Y reacts with Z readily.

D, X and Z" have the same electronic arrangement.

CE04_{0

Which of the following combinations concerning the properties of gases is INCORRECT?
Gas Property

A,  Ammonia has an irritating odour

B. Methane dissolves readily in water

C.,  Carbon monoxide can burn in aie

D. Nitrogen monoxide changes from colourless to brown when exposed to air

CE04 23

Element X has three isotopes, 28X, 27X and 205X, The i

graph below shows the relative abundances of the S

Isotopes. %

What is the relative atomic mass of X? §

A. 2068 B. 2070 g

C. 2073 D. 2075 ;

CE04 30

Refer to the melting points and boiling points of four substances at 1 atm pressure as listed in the
table below;

-

CE04_31

The atotic number of element X is 1. It has only one isolape with 2 mass number of 31. Which

- ™

-

of the following statements concerning X is correct?

-

—-

A. X forms an oxide which dissolves in water to give an alkaline solution.

in the compound formed from X and sodium, X has an oxidation nutmber of -3.

B
C. Xis a gas at room temperature and pressure.
b

There are 15 neutrons in the nucleus of an atom of X,

CE5_03

The table below gives some information about certain components in a sample of liquefied air.

Component Boiling point /'C
argon -186
nitrogen ~196
oxygen —-183

In what order are these components distilled out when the sample undergoes fractional distitlation?

A. nilrogen, oxygen, argon
B. nitrogen, argon, oxygen
C. oxygen, argon, nitrogen
D. oxygen, nifrogen, argon

CE05_06

Consider the information given in the lable below:

Element Atomic number
W 6
X 17
y 18
z 20

Which of the following pairs of elements would react with cach other most readily?

= 7/ T/

Substance Melting point /'C Boiling point /°'C
argon ~ 189 ~ 186
bromine -7 59
chiorine” - 101 -35
sulphur dioxide -75 -10 |

Which of the foltowing chemical bonds/attractive forces exist(s) in all four substances at 25°C and

1 atm pressure?

(1) vander Waals’ forces
(2) ionic bond

(3) covalent bond

X (l) onl)‘“:' ST

C.  (D)and (3) only

"B (2 only

D.  (2)and (3) only

56

A. wandy B. wandz
C, xandy D, xandz
CE05_07

Which of the following statements concerning van der Waals’ forces is correct?
A. They exist in quaniz.

B. They exist it fimestone.

C. They exist in solid iodine.

D. They exist in solid ammonium nitrate.

CE05_09

Which of the following chlorides has the highest melting point?
A, HCl B, LiCt
C. SCh D. CCl
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CE05 (3
Consider the information given in the table below:
Particle
X Y Z W
No. of protons 8 8 8 10
No, of clectrons 10 10 8 10
No, of neutrons 3 10 10 10

Which of the following statements about the particles is correct?
A. W and Z are isotopes.

B. X and Z have the same mass.

C. Y and Z have the same charge.

D. X and W have the same electronic arrangement,

CE05 27

Which of the following properties of sodiun: chloride is/are evidence(s) to support that ionic bonds
are strong?

(1)  Ttis soluble in water,

(2) It has a high meling point,

(3) It can conduct clectricity in molten state,

A, ()only B. (2)only
C. (1)aud (3) only D.  (2)and (3) only
CE06_01

The elcetronic diagram of a compound formed between element X and etement Y is shown below:

SEE

(Oniy electrons in the outermost shells are shown.)
Which of the following combinations concerning X and Y is cotrect?

X Y
A. carbon oXygen
B. silicon oxygen
C.  oxygen sodiuvm
D.  oxygen chlorine
CE06_02

Which of the folfowing statements about the Periodic Table is correct?

A, The elemenls are arranged in order of increasing relative atomic mass,

B.  The reactivily of the elements in Group Ii decreases down the group.

C. The boiling point of the elements in Group VH decreases down the group.

D. All elements in Group 9 exist in gascous state ali room femperature and presstre.
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CE06_04
Which of the following combinations concerning the change of physieal state of a subsianee is
INCORRECT?

Change of physical state Process
A, liquid to gas evaporation
B. liquid to solid precipitation
e, solid to gas sublimation
D. gas to liquid condensation
CE06_05

5¢Fe is an isotope of iron. Which of the following correctly describes the number of subatomic
particles in an Fe?* jon formed from this isotope?

No. of clectrans No. of neutrons
A. 23 26
B. 23 30
(G 24 26
D. 26 30
CE06_06 _
Which of the following substance exisk(s) in tiquid state at room temperature and pressure?
Substance Melting point /C Boiling point '€

w 92 7

X 7 81

Y 56 197

Z ~55 69
A, Wonly B. Xonly
C.  XandZ only D. Y andZonly
CRO6_14
Element X has two isotopes, *°X and 11X, The table befow lists the percentage abundance of the two
isotopes:

Isotope Percentage abundance
X . 932
Ay 6.3

What is the refative atomic mass of X?
A, 390 B. 391
C. 400 D. 409
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CE06_24

In which of the following atoms or jons is the outermost shefl an octet?
m Lit

(2) Ne

@ s

A, (1)only B. (@2)only

C. (1yand (3) only D. {2)and (3) only
CE07_03

X is an clement in the Periodio Table and X* ion has an electronic arrangement of 2, 8, 8. Which of
the following statements concerning X is correct?

A, Xisahalogen

B. X is a transition element

C. Xisagroup 0 element

D, Xisaperiod 4 element

CE07_12
Which of the following pairs of elements would form a covalent compound?

A, mercury and ncon B. neonand nitrogen
C.  mercury and fluorine D. fluorine and nitrogen
CE07_13
M is an element in the Periodic Table, M? ion possesses 45 neutrons and 36 electrons. What is M?
A, Se B. Xr
C. & D. Rh
CEO07 18
Consider the information below:
Solid Melting point Electrical conductivity Solubility in water
w High Good Insoluble
X High Non-conducting Soluble
Y Low Non-conducting Soluble
Z Very high Non-conducting Insoluble
Which of the following solids is likely to be an ionic compound?
AW B. X
C. Y D. Z
CE07 28

1% statement
Molten sulphur is a good conductor of

2" statement
Sulphur molecules are mobile in molten

electricity. sulphur.
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CEOT7_29
1% statement 2 statement
Isotopes of an element have the same mass.. [sofopes of an element have the same number

of protons.

CE07_43

Which of the following bonds or attractive forces exist in ammonium nitrate?
(1) ionic bond

(2) covalent bond

(3) vander Waals’ forces

A, (1)and (2) only B. (1)and (3)only
C.  (2)and (3) only D. (1), (2)aed (3)
CE08_02

Y and Q are two alkatine earth metals in the Periodic Table, If the atomic number of J is x, then the
atomic number of Q could be

A x-2 B. x+6
C. x-—-10 D, x+18
CE08_{8

Inn which of the following groups of substances there exists a difference in bonding type among the
substonces?

A. iodine, oxygen, nitrogen

B. chramium, mercury, sluminium

C. methane, ethyl ethanoats, sulphur dioxide

D. potassivm chloride, hydrogen chioride, silver chloride

CE08_19

Which of the following statements concerning a water molecule is/are correct?

(1) The number of bonding clectrons contributed by each hydrogen atom in the molecule is 2.
(2) The number of bonding clectrons contributed by the oxygen atom in the molecule is 2.
(3}  The total number of clectrons in the molecule is 8.

A.  (Honly B. (2)only

€. (fyand (3} only D.  {(2)and {3) only
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CE08_46
A certain form of solid carbon is composed of Ceo molecules. Each Ceo molecule is formed by 60
carbon atems bonded together like a footbail as shown in the diagram below:

Which of the following statements isfare correct?

(I} The molar mass of Ceo is 12.0 g.

{2) The solid gives carhon dioxide upen complete combustion,
{3) The melting point of the solid is higher than that of diamond.

A, (1only B. (2)only

C.  (1)and (3) only D.  (2yand (3} only
CE99_01

The electronic arrangements of three chemical species are shown betow:
W o 2,1

X* 2,8

Yoo 2,8,7

Which of the efements W, X and Y are in the same period of the Periodic Table?
A.  Wand X only B. WandY only
C. Xand¥only D. W, XandY
CE09 07

A colorless aqueous solution of compound Z can conduct electricity and turns blue litmus paper
red, It can be deduced that

A, Z must be an ionic compound.

B. Z must contain-hydrogen in its chemical formula,

C. Solution of Z inust contain more ions than molecules.

D, Solution of Z must contain morc H* ions than OH- fons,

CEO02 18

Which of the following statements concerning the Periodic Table is/ate correct?

{1) Niisan example of transition elements.

{2)  The elements are arranged in increasing otder of nenlron number.

(3)  The lower the element located in each group, the more reactive the element is.
A, (Donly B, (2)only

C. (1) and (3) only D.  (2)and (3) only
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CE09_19 _
Which of the following substances can exist in the form of simple molecules?

(1) iodine

(2) nylon

@) diyice

A, (Donly B.  (2yonly

C.  (1)and (3) only D.  {2)and (3) only
CED9 22

A substance has a high melting point and does not conduct electricity when in solid state. It may
be

(1)  acompound with giant molecules,

{2) anelement with giant covalent structure,

{3)  Acompound with glant ionic structure.

A, (1yand (2) only B. (I and {3) only
C.  (2)and (3) only D, (1),{2)and (3)
CE09_28
1% statement 2" statement
Ammonium chloride is an ionic compound. Ammonium chloride can conduct electricity in

aqueous state.

CEI0_01
How many electrons and neutrons are there in a doubly charged cation formed from 3:Mn?
Number of electrons Number of neutrons
A, 23 30
B. 23 32
(S5 25 28
D. 25 30
CElD_13
Which of the following combinations shows a correct matching of a molecule and its structural
formula?
inolecule tructural formula
A. nitrogen N=N
B. helium He-He
C. carbon dioxide 0-C-0
D. hydrogen peroxide H-0-0O-H
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CEl0 17
Which of the substances listed in the following table has a giant ienic structure?
Substance  Electrical conductivity in solid state Electrical conductivity in molten state

w not conducting not conducting
X not conducting conducting
Y conducting not conducting
zZ conducting conducting

A W B. X

C. Y D Z

CBI1_01

Element Q forms a stable Q%* ton. What may the atomic number of Q be?

A 6 B 1

C. 14 D. 20

CEt1_02

The atomic number of element X is 15, X reacis with chlorine fo form a chioride. Which of the
following can represent the electronic diagram of the chloride? (Only electrons in the outermost
shells are shown.)

B uem B. o

(X:iCh ECI3X:Cls
tCIt

C. + - . D. 3+ e -
[x][:¢is [x] " afscre

CE11_03

Which of the following substances is 2 single compound?

A.  graphite B. vinegar

C. ethanol D, Petrol

CEl1_31

X, Y and Z are three different clements. X2* ion, Y- ion and argon atom have the same electronic
arrangement. Z belongs to the same period as X and the same group as Y in the Periodic Table,
What is Z2?

A, Mg B.

C. Ca D. Br
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ALO(1)_03 (inodified)

123) and 71 are two isotopes of iodine. 1 is radioactive with a half-life (time required to reduce
by half of its original amount) of 13 hours, while 'l is not radioactive. Which of the following
statements about these two isotopes is/are carrect?
1) 2l is chemicaily more reactive than #71

(%) '®Ihas a greater proton-to-neutron ratio than 271,

(3)  The number of '*I atoms in a sample drops to % of its original value after 26 hours,
A, (Donly B.  (2)only

C. (D) and (3) only D, (2)and (3) only

DSE11SP_07

The alomic number of an element X is 18. An atom of X has a mass number of 40, The atom has
A. 18 protons, 22 neutrons and 18 electrons.

B. 18 profons, 22 neutrons and 22 electrons,

C. 18 profons, 40 neutrons and 18 electrons,

D. 22 protons, 22 neutrons and 18 electrons.

DSEI11SP_11

Element X has three isotopes, 29X, 27X and o R

208% The graph (on the right) shows the relative t o gf x

abundances of the isotopes. g 0 :

What is the relative atomic mass of X? 8 HEHH

A. 2068 g U

B. 207.0 s L

C. 2073 LR | et i

D, 2075 1 [ Bl el
to i mex e | Hn

N R j{

® 205 207 208

DSE118SP 22

[odine is a solid at room temperature and pressure. Which of the following statements concerning
the structure of iodine is/are correct?

(1) lodine has a giant covalent structure.

(2) lodine molecules are held together by van der Waals’ forces.

(3) lodine atoms are held together in pairs by covalent bonds.

A, (Donly B. {(2)only
C.  {1yand (3) only D. (2)and (3)only
DSE!SP_24

i statement 2 statement

Carbon dioxide and silicon dioxide have The atoms of carbon and silicon have the same

similar physical properties. number of electrons in their outermost shells.
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DSEI1SP_36
¥ statement 2™ statement
‘The reaction of ethanoic acid with ethanol is Water is onie of the producls in the reaction of
a neutralization. ethanoic acid and ethanol.
DSEi2PP_01

Element X occurs in nature in two isotopes, X and 7'X. The table below lisis the relative
abundance of each isotope:

Isotope Relative nbundance (%)

8% 60.0

L 40,0
A, 696 B. 69.8
C. 700 D. 702
DSE12PP 03
Which of the following specics is NOT an appropriate example for illustrating dative bond
formation?
A, NH B. NH&
C. BFsy D. BFNH
DSE12PP_04
Which of the following statements about silicon dioxide is correct?
A. Tt consists of discrete molecules. B. It melts upon heating in a test tube,
C.  {tisductile, D, Itisa poor conductor of clectricity.
DSEi2PP_15

Which of the following statements best describes metaltic bonding?

A. ltis an attractive force betwecen ions,

B. It is an attractive force between polar chemical species.

C. Itis an attractive force belween atomic nuclei and bond-pair elestrons,
D. Itisan attractive force between calions and delocalized electrons.

DSE12PP_t8

Barium (Ba) is an element in Group If of the Periodic Table, Which of the following isfarc the
expected observation(s) when a small piece of barium is added to a trough of water containing a
few drops of phenolphthatein?

(1) Acolorless gas is liberated.

{2) The piece of barium floats on the water surface.

{3) The resuiting solution in the trough is colorless.

A, (1}only B. (2)only

C.  (1)and (3) only D, (2)and (3) only
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DSEI2_01
Which of the following substances CANNOT conduct eltectricity?

A, PHs) B. PbBr{l)
C.  Cfgraphite) D. CH:CH:OH()
DSEl12_08

Silicon and carbon react to form silicon earbide. The crystal structure of silicon carbide is simitar
to that of diamond. Silicon carbide is very hard because

A. It has a high melting point.

B. Silicon atoms and carbon atoms form triple bonds.

C. Tt has a giant network structure with strang covalent bond.

D. Both siticon and carbon atoms have four outermost shel] electrons.

DSEI2_15

Which of the foflowing statements concerning an 31 and a B'Xe atom is/are correct?
(1)  They have the same number of protons,

{2)  They have different numbers of neutrons.

(3}  They have different numbers of outerinost shell electrons.

A, (Yonly B.  (2)only
C. (1)and (3)only D.  (2)and (3)only
DSEL3_01

Stlicon is an element in Group IV of the Periodic Table. The oxide of silicon has the chemicat
formula SiO2. Which of the following statement about silicon and its oxide is correct?

A, Silicon is a good conductor of heat.

B.  Silicon exists as simple molecules.

C.  SiOz is a hard material at rootn temperature.

D.  Si0O: dissolves in water to give an acidic solution,

DSE13_02

Suppose that element X has only two isotopes, ©°X
and %X, The graph (on the right) shows ilie relative
abundance of the two isotopes:

Which of the following is the relative atontic mass of

g

o0
S

relative abundanc (%)

X7 404 :

A 633 B. 635 20 LHHE-

C. 63.6 D. 640 o T
8330 653
isotope
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DSEI3_04

Seandium (Sc) is a metal. Scandium, in its compounds, exhibits only one oxidation number. The
chemical formula of scandium nitrate is Sc(NQO3)3. Which of the following is most likely to be the
chemical formula of scandium phosphate?

A, Sco(PO4s)s B. ScPO4
C.  Sc(POs)h D.  Sc(PO4)s
DSEI3 12

Both radium (Ra) and calcium (Ca) belong to the same group of the Periodic Table. Which of the
following statements is INCORRECT?

A. Radium is 2 good conductor of eleciticity in the solid state.

B. Radium atoms readily donate electrons to form Ra** fons.

C. Both radium and calcivm become tarnished after exposed to ait for some titme,

P.  Radimm is less reactive than caleium.

DSEl4_01

Which of the following atoms has the smallest number of neutrons?
A, ®Cu B. %Co

C.  Ni D, Fe
DSE14_02

Which of the following compounds has a giant ionic structure?

A, N0 B. UHNO;

C.  NCI D.  NH4NO;
DSEIS5_03

Element Q belongs to Graup H of the Periodic Table. It combines with element R to give an ionic
compound with chemical formula QsRz: Which group of the Periodic Table does R belong to?

A, Group III B. GrowpV
C.  Group VI D.  Group VII
DSEI5_15

Which of the following statements conceming 'atom’ is correct?

A.  All atoms do not carry net charges.

B. Mass is evenly distributed within an atom,

C. All atoms consist of protons, neutrons and electrons.

D. Torall elements, atoms of the same element have the sanie inass number.

DSEI5_35
1% statement 2" statement
The melting point of silicon is higher than The number of electrons in a silicon atom: is

“that of alufiiniug, T gradterthan that Tn an alaminium alom. 77
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DSEL6_02
Which of the following is the electron diagram (only clectrons in the outermost shell are shown} of
lithivm sulphide?

A LisE: B. [Li*[:8
¢ (LY E§P i b, [LETEST Tip]
DSEI7_01

Efements X and Y fornt an ionic compound with chemical formula X2Y. If the ion of X and ion of
Y have the same electronic arrangement, which of the following may this compound be?

A, Lithium oxide B, Aluminium oxide

C.  Potassimn sulphide D.  Maguesium chloride
DSEL7_16

Which of the following statements concerning helium isfare correct?

{I) Helium is chemically inert.

(2) Helium exists as diastomie molecules.

(3)  The outermost electron shell of a helium atont has an octet structure.

A (Donly B, (2yonly
C. (D) end (3) only D. (2)and {3) only
DSE18_02

Neon exists as a gas at room lemperature and pressure because

A. neon is chemically inert.

B.  neon molecule are monoatomic.

C. the attractive force between neon atoms is weak.

D.  the outermost electron shetl of a ncon atom has an octet structure.

DSE18_05

Quartz (Si02) is harder than dry ice (CO2) because

A, the atomic size of silicon is Jarger than that of carbon,

B. a silicon atom has more electrons than a carbon atom has,

G quarlz has a giant network strusture, but dry ice consists of discrete molecules,

D. the silicon-oxygen bond in quartz is strong, but the carbon-oxygen bond in dry ice is
weak,
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14, Fhe set-up below is used to shew that hexane (CgHy) containg carbon and hydrogen, Whatare Xand ¥ 2

[ » pump
DSEI9 01
Which of the following pairs of atomic numbers corresponds to elements with similar chemical
properties?
A. 4, 14
B. 8,18
C. 9,35 o Y
D. 19,38 cold water
X Y
DSEI9 02 A FhSO(s) fimewater
The set-up of an experiment is shown below : B. NaOH(s) bromine water
(e anhydrons CoCly(s) limewater
I D anhiydrons CuS0.(s) bromine water
it
DSE2021:
NayCr209(s) . . KMnOufs) 1 The melting point of a chemical species is 146 °C. It is soluble in water and the solution formed does not
filter paper moistened with X conduct electricity. Which of the following structures would this chemical species have ?
What can be observed afier the circuit is closed for a period of time ? )
A. IF X is dilute H2SOg, & purple patch migrates towards P, A glant fonic structure
. i B. giant metallic structure
B. If X is dilute H2804, a orange patch migrates towards Q. c giant covalent structure
(N I£X is ethauol, a purple patch migrales towards P D. simple molecular structure
D. If X is ethanol, an orange patch migrates towards X,
DSEI9 24 19. The composition by mass of element X in the compound KoXO4 is 26.8%. Which of the following
- " " statements concerning X is / are correct ?
1 staterent 2™ statement
Mercury has good electrical conductivity at Mercury has defocalized electrons. tRelttivelatomiclasses GRISOIKERI 1)
room femperature, (6] X is a transition metal.
) X is an element in Group VI of the Periodic Table.
DSE2020: @3) X is an element in the fourth period of the Periodic Table.
A, (1} only
2. Which of the following statements concerning quartz is correct ? B (2yonly
(e] {1} and (3} only

A Quartzis soluble in hexane, B ey

B. Quartz ists of 810, molecul

C. Quartz conducts slectricity by delocalised electrons,

D. Quartz is hard because it has a giant covalent network structure.

21 Which of the following solids has / have delocalised electrons in its / their structure(s) ?

3. What is the mass of oxygen in 24,0 g of CuSOy » SHLO(s) 7 .
(1) graphite

{Relative atomic masses : H=1.0, 0=16,0, 8= 32.1, Cu= 63.5) g; z:i:,c;n

62g
95g
3.8g
21.7g

(1) only
(2) only
(1) and {3} only
(2) and {3) only

vows
Taw>

S5 Which of the following ing francium (atomic ber = 87} is correct 7

dNg

Francium has & higher melting point than potassiomn.

Francium forms cations more readily than potassium.

Francium is a weaker oxidising agent than potassium,

Francium has a fewer pumber of oceupied electron shells than potassium,

GO
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Structural Questions ) In what way are the clectronic arrangements of the atoms of elements b and /
CE9%0_01b (D similar to each other?
(D  different from each other?

i (i)  Element d has a higher melting point than element c. Explain.
| !
3 e\}_‘ ': {iv)  Two clements in the above table have allotropes.
t E : 43 Explain the meaning of ‘allotropes’.
) Suggest what the fwo elements are,

Diagram I an allotrope of carbon Diagram II : sodium chloride (v}  Element e can form compounds with elements a and ¢ separately,
The two diagrams above represent part of the structure of an allotrope of carbon, and sodium ) Draw the electronic structures of these two compounds, showing the outermost
chloride at room temperature, electrons ONLY,

) Which of these lwo compounds has a higher melting point? Explain your answer.
® What type of bonding exists in each of the substances shown above? (10 marks)
(i)  State a condition under which each substance can conduct electricity. Explain your answers. CE92_01b

(iiiy  Why can metals conduct clectricity?
(i)  Name an allotrope of carbon other than that shown above, (1 mark)
{iv)  Which allotrope of carbon is used to CE92_03b
[63) make pencil lead? Neon, a monatomic gas, occurs naturally as a mixture of three isotopes. The relative abundance of
[#5) cut glass? these isotopes is tabulated below:
Explain your answers with reference to the different arrangements of atoms in these two Isotope WNe Zpe 2Ne
alfotroigs; Abundance (%) 90.52 031 007

(i) State the number of electrons in the outermost shell of a neon atom.
(ify  Explain why neon gas is monatotaic.
(ili)  What is meant by the term ‘isotope’?

(v) Do you agree with the statement: ‘sodium chloride cannot casily be changed into sodium
and chloride?’ Explain your answer.

2 mark:
{2 gaks) (iv)  Caloulate
i [$8] the relative atomic mass of neon.
a
= 5 mark
The following is a part of the Periodic Table: (5 marks)
= CED3_02b
s Physical properties of substances depend mainly on the types of binding force between their
I v v Vi Vil O 4 prop P Y » s
I It I 1 constituent particles,
Sec?nd i b (i)  Themelting points of diamond and tetrachloromethane are 3750°C and — 23°C respectively,
pcrfod Draw 3-dimentional diagrams for the structure of diamond and for a tetrachloromethane
Third ¢ d e f g molecule. Hence explain the difference in their melting points,
period (i)  Tntheir solid states, sodinm conducts eleciricit i i
3 'y but sodiwm chloride does not.
Referring to the lelters indicated in the above table, answer the following questions: Explai
xplain,
L 383 W : 0 ... Explain why tetrachloramethane does nat conduct electricity in liquid state, ...
[OJE¢)! What is the name for the family of cleiments of which b and fave members? R ) ‘
(7 marks)
71 72
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CE93_0da
The following table gives some information about W, X, Y and Z which represent particles of some
clements, These particles are cither atoms or ions.

Mass Atomic | No,of |[No.of [No.of
number | number | proton | electron | neutron

W 12 12 12
X 12 10 12
Y 35 i7

Z 17 17 20

® In which group of the Periodic Table should W be placed?
Explain your answer.

Gy M) What is the relationship between W and X?
2 Suggest a chemica! reaction which can change W into X.

(iii)  Molecules of Y and Z are botl: diatomic.

(1) Draw the electronic structure of a molecule of Y, showing electrons in the
outermost shells only.

(2) Do molecules of Y and of Z have the same chemical properties? Explain your
answer.

(iv) W can form a compound with Z. Calculate the formula mass of the compound formed.

(6 marks)
CE94_01
The table below lists some information about three metals X, Y and Z.
Metal X W Z
Atomic number 12 20
(a)-  To which group in the Periodic Table docs Y belong?
{1 marks}
CEY%4_07b
The table below lists some physical propoerties of lead, bromine pnd lead(IT) bromide.
Lead Bromine Lead(1l) bromide
Mclting point 328°C -7C 370°C

Electrical conductivity in the solid N X .
Conducting Non-conducting | Non-conducting

state
Blectrical conductivity in the

Conducting | Non-conducting

liquid state

13

0] Explain the difference in melting points between bromine and tead(tl) bromide.

@)  Explain the difference in electrical conduetivity between lead and lead(ll) bromide in the

solid state.

i) Will lead(1T) bromide conduct electricily in the liquid state?

Explain your answer.
(5 marks)

CE95_02
In each of the following groups of substances, there is ONE substonce which is different from the

others in terms of their properties. In each group, identify the substance which is different from the
others and explain your choice.

(a) argon, fluorine, hetinm, ncon
(2 marks)

CE95_04
“When atoms combine, they tend to attain noble gas electronic structures.”

Discuss how atoms can attain the noble gas electronic structures. in your answet, you should give

suilable examples and the electronic structures of the products formed.
(8 marks)

CE96_07a
The boxes below show some information about two atems, hydrogen (H) and deuterium (D):

Mass pumber —» | 1 Mass aimiber — | 2

H D

Afomic number = | 1 Atomic number — | 1

(i) Suggest a term to indicate the relationship between a hydrogen atom and a deuterium atom,
(i) State the number of neutrons in a deuterium atom.
(i)  Deuterium reacts with oxygen in the same way as hydrogen.

2D (g) + 02(g) — 2D:0(1) AH is negative
The product of the reaction is known as “heavy water”.

()] Explain why deuterium reacts with oxygen in the same way as hydrogen.

2) Draw the electronic structure of “heavy water™, showing electrons in the outermost
shells ONLY.

3) What is meant by *AH is negative’?

@) ‘What is the formula mass of ‘heavy water’?

{6 marks)
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CE98 01
Lithium is a group I element in the Periodic Table. It occurs naturally in two isotopic forms. The

relative abundance of the each of these isotopes is shown in the fable below:

Isotope SLi TLi
Relative abundance (%) 74 92.6

(a)  What is the meaning of the term *isotope’?

(b)  Calculate the relative atomic mass of lithium.
(3 marks)

CES9_04 i .
With the help of electronic diagrams, describe the formation of magnesium chloride and

tetrachloromcthane from atoms of relevant elements. State, with explanation, which of the two

compounds has a higher melting point,

(9 marks)
CE99_06a
(i)  Draw the electronic diagram of water, showing electrons in the outermost shells only.
(1 mark)
CE00_01
Six compounds are classified into two groups as shown in the table below:
Gas Solid
Ammonia Tron{111) oxide
Carbon dioxide Magnesium oxide
Nitrogen dioxide Potassium oxide
Reclassify these compounds into two groups accotding to
(a)  one of their physical properties, and
(2 marks)
(b}  one of their chemical properties.
(2 marks)
CE00_02
The table below lists some information about four elements, W, X, Yand Z:
Elemeat Atomic number Relative atomic mass
w 16 32.4
X 18 39.5
Y 9 39.1
z 20 40.1
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{a) What is the meaning of the term ‘relative atomic mass'?

()] State, with explanation, which of the above elements
() should be stored under paraffin oil,

(i) is used to fif! a light bulb.
(6 marks)

CE00_08¢
State whether each of the following statements is true or false, Explain your answer in each case.

) The melting point of sodium chloride is much higher than that of methane because the jonic
bonding in sodium chloride is much stronger than the covalent bonding in methane,

Note: methane is a simple molecule.

(2 marks)
CEQ1_07
(¢)  The photograph below shows a diamond ring:
18-carat gold diamond
6] Explain why gold and diamend each has a high melting point.
{2 marks)

CEO1_08a
A part of the Periodic Table is shown below:

Group
i n [ v v Vi VIl 0

2! Li Be B (o4 N e} F Ne
Period 3 Na | Mg | Al Si p s Cl Ar
q K Ca Br Kr
5y Xe

(i) Across a period, the elements demonstrate a gradual change in some of their physical
properties. State ONE such property.

(iv)  Xenon (Xe) is a Group 0 element, State, with explanation, what will happen if a balloon
.. Billed with xenon is released from the top of atower,

(2 marks)
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CE02_06a
(ili}  Explain why molten mognesium chioride can conduct electricity.
(1 mark)

CE02_06b
Maghesium occurs naturally in three isotopic forms. The relative abundance of each isotope is
showa in ths table below:

Isotope Mg BMg ¥Mg
el 78.6 10.1 1.3
abundance(%) ! ’ '

{iy  State the meaning of the term “isolopes of an element’.

(i)  Calculnte the relative atomic niass of magnesium,

@iy Is it possible to separate the isotopes of magnesium by chemical means? Explain your
answer.

(4 marks)

CE02_08b
Both carbon and silicon are Group 1V elements in the Periodic Table.

(i) Draw the electronic diagram of a carbon dioxide molecule, showing electrons in the
outermost shells only.

(i)  Explain why carbon dioxide can be used in fire fighting,

(iii)  Explain why catbon dioxide is a gas, whereas silicon dioxide is a solid at room temperature
and pressure.

(iv) @ Suggest ONE use of sificon,

(8 marks)
CE03_03
(a)  The atomic numbers of sulphur and chlorine ate {6 and 17 respectively.
Draw the electronic diagrams of the following atoms:
D sulphur atom
(ii) chlorine atom
(2 marks)

(b)  Chlorine reasts with sulphur to form a compound with relative molecular mass of 135.2.
The compound contains 52.5% of chlorine by mass.
)] Deduce the molecular formula of the compound.
(i) Draw the electronic diagram of the compound, showing electrons in the outermost
shells only.
{Relative atomic masses: §=32.1, CI=35.5)
(5 marks)

77

CE03_07a
The set-up shown below is used to investigate the electrical conductivity of fead (1I) bromide.

bulb —z

inert electrode Y inest electrode X

#pp—lead(IT) bromide

heat
When the lead(Il) bromide becomes molten, the bulb lights up.

(iify  State what will happen to the bulb when heating is stopped and the molten tead(11} bromide
is allowed to cool down gradually to room temperature,
Explain your answer.
(3 marks)

CED4_05
Nn20, MgO, Si0z and SO; are oxides of Period 3 elements in the Periodic Table, Discuss how the
melting points of these oxides are related to the bonding and structure.
(9 marks)

CE04_0%a
A portion of the Periodic Table is shown below:
Group

I 1 il v v VI VI 0
Perfod 2 Li Be B c N o] P Ne
3 Na | Mg | Al Si R S Cl Ar
4 K Ca Br

(i) Identify ONE semi-metal in the above table.
(i)  Suggest why Group 0 clements seldom form compounds.

(iif)  Using aluminium as an example, describe the bonding in metals. Hence, explain why metals
are ductile.

(iv}  Which metal and non-metal in the above table woutd react most vigorously with each other?

’
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v 1) The atomic number of bromine is 35, The electronic arrangement of a bromine
atom can be represented as 2, 8, x, y. What are the values of x and y?
) At 5°C, the reaction of bromine with sodium hydroxide solution is similar to that
of chlorine with sodium hydroxide solution.
Write a chemical equation for the reaction of bromine with sodium hydroxide
solution at this temperature.
(8 marks)
CE05_01
(@)  Calcium js an element in Group II of the Periodic Table.
6] Calcium reacts with nitrogen to form calcium nitride, which is an fonic compound.
Draw the electronic diagram of calcium nitride, showing electrons in the oufermost
shells only.
(ii) Suggest a test to show that marble is a calcimin-containing substance.
(3 marks)
(by  Strontium (Sr) is another Group H element. It exists in several isotopic forms.
i) What is the meaning of the term ‘isotope’?
() Strontium-90 (°Sr) is a radioactive isotope of stronfium, and is one of the

dangerous by-products of nuelear fissfon,
Complete the table below by providing the refevant information for a 5y atam.

Number of protons Number of neutrons

”SI'
(2 marks)
© @ State the similarity between a calcium atom and a strontium atom in terms of
electronic arrangement.

(i) Children’s teeth require a large amount of calcium to grow. Scientists found that
in areas where nuclear weapon tests were conducted above the ground, children’s
feeth contained a higher level of *Sr,

Suggest a reasan for the findings of the scientists.
(2 marks)
CE087_01

A is a compound formed from oxygen and magnesium, while B is a compound formed from oxygen
and fluorine.
(a)  Draw the clectronic dingram of 4, showing electrons in the outerniost shells only.

(1 mark)
(b)  Draw the electronic diagram of B, showing electrons in the outermost shells only.

(1 mark)
(¢)  Compare the melting poinls of A and B. Explain your answer.
- (2 tatks)
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CE08_01
T, X and Z are three elements in the Periodic Table, with the sum of their atomic numbers equals
to 38. Moreover, both T and X are Group VII elements, while the atomic number of T is smaller
than that of X.
(a) What ate elements T, X and 27
(1 mark)
(b)  Draw the electronic diagram of the compound formed from T and X, showing electrons in
the outermost shelis only,
(1 mark}
(c) Discuss, with explanation, the electrical conductivity of the compound formed from X and
Z with reference to the type and property of the particles in it.

(2 marks)
CE08_02
Boron occurs nafurally in two isotopes, '°B and !'B.
(@) What is meant by the term ‘isotopes’?
(1 mark)
(b)  With reference to the Periodic Table, caleulate the percentage abundance of ' B in nature.
(2 marks)

(¢)  'BCH and 'BCl; are compounds formed respectively from the two isotopes of boron with
chlorine. ""BCly reacts with water to give white fumes. State, with explanation, the expected
observation when 'BCl; is added to water.

(1 mark}

CE09_09
Discuss respectively why electrical conductivity and melting point differ among sodivm chloride
(NaCl}, sodiumn (Na) and chiorine (Cly).
{9 marks)
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CE!_03
Graphite is a form of earbon and can be used to make pencil cores and electrodes. There are layers
of carbon atoms in the structure of graphite. In each layer, each carbon atom is linked to other
carbon atomis by covalent bonds. Moreover, delocalized efectrons exist in the layers, while van der
Waals’ forces exist between the layers as shown {n the diagram below:

van der Waals' fdrce delocalized elecirode

1
covalent bond eatbon aten

(@)  Answer the following questions according to the information given above,

(i) Bxplain why the graphite used to make pencil cores can be easily detached to form
markings on paper.
(if) Explain why graphite can be used to make electrodes.
(2 marks)

(b)  Lead metal can also be used to draw niarkings. With reference to the bonding of Jead,
explain why using lcad to make pencil cores is not as good as using graphite, '
’ (2 marks)
(¢)  Diamond is another form of carbon, With reference to the bonding and structure of diamond,
explain why diamond is so hard,
(2 marks)

CEl1_08

Write an essay on how the position of an element in the Periodic Table is determined by the

electronic arrangement of its atomy, and how this position determines the types of chemical

bondings the atom might form, ]
(9 marks)

ALS6(1)_0ta
(i) Write down the number of neutrons, protons and electrons in one atom of carbon-12, 2C,
and ine one atom of carbon-13, PC.
(1 mark)
(i) The isotopic mass of C is 12,000 atomic mass (a.m.u.). Calcufate the mass, in kg, of { mol
of $2C atoms.
(1 aam.u. = 16605 x 10- kg; Avogadro constant, &, = 6,0221 x 102 mol™")
(2 marks)

81

(iii)  The following data were obtained from the mass spectrum of a carbon-containing compound:

Ton Mass / a.m. Relative iniensily
2c 12,000 100.00
LR 13.003 112
Using the above data, caleulate the relative atomic mass of carbon,
(2 marks)
AL98() 01 (modified)
(a) Dras the clectronic diagram of BFs.
(1 mark)

(b) B reacts with NHj to form an adduct, BF3«NHs. Account for the formation of the adduct and
draw its electronic diagram,
{3 marks)

ALI8(I1)_02 (modified)
The structures of two allotropes of carbon, diamond and graphite, are shown below.
0.142 nm

0.154 om

dinmond graphite

(a) Comment on the three different carbon-carbon distances as indicated in the above structure,

(3 marks)

L) With reference to the above structures, explain why diamond is hard whereas graphite is
soft enough to be used as lubricant.

(3 marks)

ALS9(H) 01
Account for the statement that “At 298 K and 1 atm pressure, carbon dioxide is a gas wheteas silicon
dioxide is a solid”.
(1.5 marks)
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ALOO(D_0t
The diagrams below show the smangement of atoms, ions or molecules in four crystalline
substances: graphite, ice, iodine and sodium chloride.
(a) Write the name of the substance of each slructure in the space provided.
(b) Label, on the diagrams, the types of interaclions that are present in these substances.

0] @
0\0,0/ ; § OV"‘O_'O
'i T
o 5
%,‘I C ;0 W

L. i
. i
O*z L

o)
[o:N

{6 marks)

ASLO1(1)_05 (modified)
X is an element in Period 3 of the Periodic Table. The structures of X and one of its oxides are
shown below.

»
1
i
:
l}
1
i

O = oxygen

(a)  Suggest, with explanation, what element X is.

(2 marks)
(b}  Giveoneuse of X and one use of its oxide.

) (2 marks)

© @) Draw the three-dimensional structure of the chloride of X.
(1 mark)
(i) When the chloride of X is added to water, a white, State the expected observation

and write the chemical equation for the reaction involved,
: (2 marks} -
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ALO2(1) 03
CO; and Si0; are oxides of Group IV elements. Account for the fact that CO; is a gas while Si0;
is a high melting solid under roon: temperature and atmospheric pressure.

(2 marks)
ASL03(1)_67
Carbon, germanium and lead are elements in Group IV of the Periodic Table.
(a)  Diamond and graphite are allotropes of carbon.
) Draw their three-dimensional structures.
(2 marks)
(i) With reference to their structure, compare the hardness of diamond and graphite.
(3 marks)

(b) Germanium has the same structure as diamond. Which of these substances has a higher
melting point? Explain.

{1 mark)

(6)  Suggest why the density of lead (11.3 g em™?) is much higher than that of germanium (5.3
gem™)

{2 marks)

ASLO4(I)_01 (modified)
(a) Write the electronic arrangement of a copper atom.
{1 mark)
()  Copper occurs naturally in two isotopic forms, ®*Cu and #Cu. Estimate the relative
abundance of each isotope, and show how the answet is obtained.
(2 marks)
©) Deseribe the bonding in copper. Henee, explain why copper is an electrical conductor.
(3 marks)

AL0A(I)_02
Consider the noble gases, He, Ne, At Kr and Xe. Sketch a graph to show the variation of bailing

point of these noble gases and account for the variation,
(2 marks)
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ASLO4(]) 06
(@)  Explain the following observation:
‘At 298 K and | atm pressure, catbon dioxide is a gas whereas siticon dioxide is a solid.’

(2 marks)

(b)  Which of the following diagrams, X or ¥, represents the structure of silicon dioxide in solid
state?

{1 matk)

(c) With reference {o its structure, explain why silicon dioxide can be used as abrasive.
{1 mark)
(d)  Dry ice can be used in packaging ice-cream. Suggest TWO advantage of using ice over
using ice in packaing ice-creant.
(2 marks}

ALO5(D)_01 (nodified)
Describe the interaction among the entities in each of the following species:
{a) Argon gos (b) Zincmetal (¢} CaFzcrystal
(4.5 marks)

AL06()) 81 (modified)

The table below lists the melting points of three oxides of the Period 3 elements:
Oride NaxO ALO; S0,
Melting point / °C 920 2040 —75
Accotnt for the large difference in the melting points of the three oxides

{3 marks)

ALOG(I)_02 (modified)
Draw a diagram to show the three-dimensional atrangement of carbon atoms in graphite, and
indicate the interactions between the carbon atoms.
(2 marks)
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ASLOG(D)_05
Silicon (Si) and germanium (Ge) notmally have the same crystal structure, as shown below:

(a)  Identify the type of erystal structure of silicon and germanium,
(1 mark)
(b)  Explain which of these two elements has a higher melting point,
(2 marks)
(¢)  Explain why silicon(1V) oxide has a higher melting point than silicon{TV) chioride in terms
of their struclures.
{3 marks)

ALOR(ID)_01
Both sodium and chlorine are efements in Period 3 of the Periodic Table. At room temperature and
atmospheric pressure, Na,O is a solid with a very high melting point whereas ChO is a gas.
Account for this difference in property between Na20 and CLO.
(2 marks)

ALO8(I)_04 (modificd)
Diamond and graphite show a marked difference in electrical conductivity. Account lor their
difference in clectrical conductivity in terms of bonding and structure.
(3 marks)

ASLO8(LI) 04 (nodified)
Account for the following observations:
The melting point of potassium bromide is lower than that of sodium bromide,

(2 marks)
ALO9(D)_03

Selenivum (Se) is an element in Group VI of tle Periodic Table.

(a) Selenitm occurs it nature in six isotopes with the Mass number | % abundance
percentage abundance of each isotope given on the right. 74 0.9
Calculate the relative atomic mass of selenium. 76 9.0

(2 marks) 77 7.6

(b) Selenium dioxide, S¢O;, has a melting point of 315 °C. 78 235
It does not conduct electricity in both solid and molten 80 40.8
state. Deduce the type of bonding and structure of S¢0,. 82 9.2

(2 marks)
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ALO9(I1)_03
Account for the following:
“Under stress, metals deform but their ionic salts fracture.”
(2 marks)

ALI12(IE}_08
{a) The structure of graphite is shown below:

Describe the bonding and slructure of graphite. Hence, explain why graphite is considered a
sofl material,
(4 marks)
(b) Graphene is a flat monolayer of catbon atom tightly packed into a two-dimensional
honeycomb lattice. It is the building block for graphite, Graphene can be isolated from graphite
by using adhesive tape.
(i}  Suggestwhy graphene is considered a very strong material,
{1 mark)
(ii) Scientist anticipate that graphene, after appropriate fabrication, can replace steel in
making cars. Apart from strengih consideration, suggest ONE reason why graphene can
be a better material than steel in making cars.
(1 mark)

ALI3(ID)_05
Caleium and radium are elements in Group II of the Periodic Table,
(8  Would the melting point of redium be higher or lower than that of calcium? Explain.

(2 marks)
(b)  Account for the difference in reactivity of Ca(s) and Ra(s) with water,
(2 marks)
{¢) Predict, with explanation, the reaction of RaCly(aq) with HaSOu(aq).
(2 marks)
87
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ALI13(i1)_08
Both arsenic and bromine are elements in Period 4 of the Periedic Table. They form fluorides with
chemical formulae AsFs and BrFs respectively.
(b)  Given: BrFs and AsFs react according 1o the following equation:
BtFs + AsFs = BiF¢' + AsFe
Comment on the electrical conductivity of liquid BrFs and that of a mixture of BrFs and As¥s.
Explain your answer.
(2 marks)

DSEL1SP_01
State whether each of the following statements is true or false. Explain your answer in each case,
{a) The melting point of sodiom chloride is much higher than that of methane because the jonic
bonding in sodium chloride is much stronger than the covalent bonding in methane.
(2 marks)

DSE118P_07
Complete the table below by
(a) drawing a three-dimensional diagram for the structure of each solid substance, and

(3 marks)
(b)  giving an explanation of whether the solid substance is an elcctrical conductor.

{3 marks)
Solid Three-dimensional diagram for the Explanation of whether the solid
substance structure of the solid substance substance is an electrical conductor
Diamond
Graphite
Caesium
chloride

DSE12PP_03

(@) Nitrogen reacts with to give mag; nitride (MgaMNa).
(i) Draw the electron diagram of magnesium nitride, showing electrons in the ottermost

shells only,

(1 mark)
(b) Consider the nitrogen compound NCI; .
(i)  Draw the clectron diagram of NCl, showing electrons in the oulermost shetls only.
(1 mark)
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DSE12_01
Neon occurs naturally in three isotopes with the abundance of each isofope shown in the table below;

Isotope Abundance / %
®Ne 90.48
*INe 0.27
2Ne 9.25

() What is meant by the term ‘isotope’?

{1 mark)
(b) Caleulate the relative atomic mass of neon.
(2 marks)
(c}  Give one daily application of neon, '
(1 mark)
(d) Explain why the boiling point of neon is lower than that of oxygen.
{2 marks)

DSE13_0t
Water is the most abundant compound on the Barth’s surface, It is very important to fife on Earth.
(2) Draw the electron diagram for a water molecule, showing electrons in the ontermost shells
only.
{1 mark)

DSEI3_02 .
Both BF; and NH; exist as simple molecules,
(¢}  BF; reacts with NHj to give F;BNH3. Describe the bond formation between BF3 and NH;.
(2 marks)

DSE13_08
Both caesium (Cs) and sodium (Na) are elements in Group I of the Periodic Table. Caesium reacts
with chilorine to form caesium chloride.
(a)  Write the chemical equation for the reaction caesium with chlorine.

(1 mark}
(b)  Solid caesinm chioride has a giant lonic structare.
(i) Draw a diagram to show the striicture of cacsium chioride,
(1 mark)
(it} Explain why solid caesium chloride is brittle.
(2 marks)
(©)  Predict, with ONE reason, whether sodium or caesium is more reactive towards chloride.
(1 mark)
89

DSEI3_13
Lithium, beryllium, carbon {graphite) and nitrogen are clements of the second period of the Periodic
Table. Arrange them in increasing order of melling point, and explain the order in terms of structure
and bonding.

(4 marks + 1 mark)

DSE{4_01
Graphite is a form of carbon and has a layer structure. Graphene is an individuat single layer of
graphite. Their stritctures are shown below:

LS
SR

°§o~‘°'9§3°'9¢—4'°
TR
graphite graphene

{8) Thin sheets of graphene can be easily pecled off from graphite using adhesive tape.
(i)  Explain why graphenc can be easily peeled off.
(1 mark)
(i) Explain whether graphene can conduct electricity,
’ (1 mark)
(iiiy Draw the electron diagram for a molecule of the compound formed by complete
combustion of graphene, showing electrons in the oufermost shells only.
(I mark)
(b) Based on the fact that graphene can be easily peeled off from graphite, a student concluded
that graphite should have a low melting point due (o its layer structure. Explain whether yon
agree with this conclusion,
{2 marks)

DSEL5_0!
Argon and chiorine are elements in the same period of the Periodic Table.
(a) Draw e electron diagram for n molecule of argon, showing electrons in alf shells.
{1 mark)
(b)  What is the type of intermolecular force in chlorine gas?
{1 mark)
(¢) Complete the table below by stating the natural source and the method of extraction fromt the
source for each element,

Element Naturat source Methiod of extraction

Argon

Chlorine

(4 marks)
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DSEIS_10
(a) For each of the oxides below, draw its electron diagram (showing electrons in the outermost
shefls only), and stat its behavior in water.

{i) NaO
(2 marks)
(i) ChLO
(2 marks)
DSEI6 0t
Refer to the following information of phosphorus (P) and chlorine (Cl).
P Ci
Atomic number 15 17
Relative atomic mass 31.0 35.5
(&)  State the electronic arrangement of a phosphorus atom.
(1 mark)

(L) Al chlorine atoms have the same atomic number. Bxplain why some chlorine atoras have
different mass numbers,
(1 mark)

DSEL6 02
‘The set-up of an experiment for studying the movement of ians is shown below.

. X;

N\ K5Fe(CN)s(aq) [component of rust indicator
consisting of K*(aq) and Fe(CN)¢>~(aq)]

FeSO4(aq)
filter paper soaked with KaSOu(aq)

(a) Explain why the fiiter paper is soaked with K2804(aq) instead of water.
(1 mark)
(b)  State the color of FeSC4(aq).
(1 mark)
(¢)  Explain what would be observed around the middle of the filter paper when the circuit is
closed for a period of time.
(2 marks)
(dy The experiment is repeated, but the two poles of the cells have been reversed at the very
boginning. Explain what would be observed around the middle of the filter paper when the
circuit is closed for a period of time.
(2 marks)
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DSEL6_04
Consider the molecnles CO,, CS; and CH:Br,,
{c)  Supggest why, under room temperature and pressure, CO; is a gas but CSz is a liquid.

(2 marks}
DSEl6 08
Consider the experimental set-up shown below:
— ]
light buib
catbon electrode X carbon elecirode Y
S1Bra(s)
heat
(a} In the above experiment, the bulb lights up when the SrBra(s) becomes molten.
(Atomic number of Sr = 38)
(i) State the observation at carbon electrode X.
(1 mark)
(i) Wrile a half equation for the change that occurs at carbon electrode Y.,
(1 mark)

(b)  Explain why the experiment should be performed in a fume cupboard.
(1 mark)

DSE17 01
Barium (Ba) is an element in Group II of the Periodic Table. Its chemical properties are similar to
those of calcium.
(a) Describe the bonding in barium.
(2 marks)

DSE17_03
Answer the following questions.
(©)  Describe the formation of dative covalent bond using HyO" as example.
(3 marks)

DSE17 08
Combustion of petrol increases the concentration of carbon dioxide in the atmosphere, and may
contribute to global warming. Combustion of petrol also enits poisonous air pollutants.
(b) Draw the slectron diagram for a molecule of carbon dioxide, showing electrons in the
outermost shell only.
(I mark)
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DSEZ20_0labciii

4 The table below shows some information of elements Y and Z.

DSEI8_(1
Lithium occurs naturally in two isotopes, *Li and "Li, It can forni lithium nitride (Li;N) when
bugnt in air :
(@) () Calculate the percentage sbundance of SLi in nature.

Atomic mamber 35 53
Number of sccupled electron shells In the atoms

(Relative atotnic mass: Li = 6.9) Number of electrons in the outermost shell in the atoms 7 7
(2 marks) {a) State the clectronic arrangement of an atom of ¥,

(i) Draw the electeon diagram for lithivm nitcide, showing efections in the oufermost

shells only, {1 mark)
{1 mark)

{b) Draw the electron diagram for a molecule of Z, showing ELECTRONS IN THE OUTERMOST

SHELLS only,
DSEL9_0I {c) An experiment for ¥ and Z is performed as shown in the set-up below, Dilute hydrochloric acid

The table below shows some information of three atoms:

is added to the K,80; crystals, then the whole set-up is covered with a lid.

()

Number of protons | Number of clectrons | Number of neutrons
Protium i ! 0
Deuterium i { 1 ——— transparent hox
Oxygen 8 8 8 Q
(8) Explain why protium and deuterivm are isolopes. ' ‘ l
(1 mark) Costainer {1} (=) R Container (2) :
3 2 » 2 > 1 ;
(b) Deuterium can be represented by D. It reacts with oxygen as shown in the equation aqueons solution of ¥ = S EE- aqueous solution of Z
el {reddish brown} {pafe brown)
2D + 0 — 2,0
Draw the clectron diagram for a D20 molecule, showing ELECTRONS IN THE R ;
OUTERMOST SHELLS only. ks
(1 mark) i {c} () K80, crystals react with ditute hydrochloric acid to give sulphur dioxide gas. Write ¢
(¢}  Asmall piece of sodium metal is placed into fiquid D20 at room conditions. chemical equation for the reaction, showing all state symbels,
(i)  State TWO expected observations. {ii) State the expected observation in Container (1) and write an ionfe equation for the
(2 marks) resction involved,
4y Witteitiexchermivaiicqyalioniozihie eedlion fseliet (i) It is expected that the observation in Container (2) is similar to that in Container (1).
(1 mark) Suggest & reason for this expectation based on electronic arangement.

DSE19_02
Sodium chioride crystal has a giant {onic structure,
{a)  The diagram below shows a part of the structure of sodium chloride crystal with some fons

missing,
P-.......:Zy.......,..u
)2
=i
(.) =Na*
¢ =Cl-
............ Loy

Complete the diagram by using e asNa' lonand O as Ci~ ion,

33

DSE20_03bi,iii

{b) H.NBH; has a stracturs similar 16 that of ethane. Its electren diagiam is showr below (showing
elegirons i the outermost shells only).

)

¢

Which of the HeB, B~N and N-H bonds would be dative covalent bond{s) ¥ Explain
FOur answer.

Under suitablo conditions, H;NBH,; can decompose into boron nitride and hydrogen. The
structure of solid boron nitride is similar to that of graphite. Draw the structure of ONE
LAYER of solid boron nitride (Note : B and N are in ajternate positions).
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DSE21_01(a) 6.

(a) Draw the electron diagram for a C;Ha molecule, showing ELECTRONS IN THE QUTERMOST
SHELLS only.

DSE21_03(@),®).(c@

=18 Silicon occurs naturaily in three isotopes with the abundance of each isotope shown in the tabie below !

Isotope Abundance / %
2Si 92.20
| 284 x
053
{a) What is meant by the term ‘isotope’ ?
(o) Caleulate x.
(Relative atomic mass : $i = 28.1)
{c) Silicon dioxide is an oxide of silicon.
{i) Explain why siticon dioxide has a high melting point.

7.

18.

Copper(II) phosphate is insoluble in water, What is the number of moles of Cu?*(aq) ions remaining in the

solution of the resulting mixture when

A. 0.00
B. 0.01
C. 0.02
D. 0.03

A white solid does NOT dissolve in b
this solid be ?

A. Pb(NOs),
B. Zn(OH),
C. MgS0,
D. CaCO;

6.54 g of zinc granules are added to 100.0

0.04 mol of CuClz(aq) is mixed with 0.02 mol of Na;PO4(aq) ?

oth water and excess aqueous ammonia. Which of the following m

cm’ of 1.0 M AgNOs(aq). After the reaction has completed,

which of the following statements is correct ?

(Relative atomic masses : Zn = 65.4, Ag = 107.9)

A. Some zinc granules have reacted and no silver ions remain in the solution.

B All the zinc granules have reacted and no silver ions remain in the solution.

C. All the zinc granules have reacted and some silver ions remain in the solution.

D The mass of the zinc granules reacted is equal to the mass of the solid product formed.

Which of the following pairs of substances, when mixed, would release hydrogen gas ?

(1) copper and concentrated HCl(aq)

2) iron and H2SO04(aq)
3) calcium and NaOH(aq)

A. (1) only
B. (2) only
& (1) and (3) only
D. (2) and (3) only

Provided by dse.life
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B Todine is a halogen. It can form potassium iodide and hydrogen iodide.

(@)

(®)

©

@

(e)

Name the relationship between 271 and *231.

(1 mark

The electronic arrangement of an iodine atom is 2, 8, x, 18, y. What is x ?

(1 mark

Draw the electron diagram for potassium iodide, showing ELECTRONS IN THE OUTERMOST
SHELLS only.

(1 mark)

Suggest why an aqueous solution of hydrogen iodide can conduct electricity.

(1 mark)

In terms of bonding and structure, explain whether potassium iodide or hydrogen iodide would have
a higher melting point.

(2 marks)

The diagram below shows an experimental set-up in which a metal oxide X20(s) is decomposed upon strong
heating. A silvery metal X and a colourless gas Z are formed.

X20(s)
heat

(a) State what Z is and suggest a test for it.

(2 marks)

(b) When 3.028 g of X,0(s) is completely decomposed, 2.819 g of metal X can be obtained.

(i) Calculate the relative atomic mass of X.
(Relative atomic mass : O = 16.0)

(i) Suggest what X is.

(3 marks)
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Consider the molecules H,0, BF3 and SFé.
(a) H,0 molecules can form H3O* ions.

(i) In each of the following boxes, draw the electron diagram (showing ELECTRONS IN
THE OUTERMOST SHELLS only) for a suitable chemical species to show the formation
of a H;O" ion.

+
(1R 0 g
P — D
(ii) Describe the formation of dative covalent bond using H;O" as an example.
(3 marks)
(b) Explain whether the boron atom in a BF; molecule has an octet structure.

(1 mark)

10. At room conditions, H,02(aq) would decompose into 0,(g) and H20(l) very slowly in the absence of
MnO;(s). An experiment was performed as shown in the set-up below :

( HzOz(aq)

500 cm® measuring cylinder —

MnO(s) + detergent solution

When 10.0 cm® of 3.00 M H202(aq) was mixed with a small amount of MnOx(s) and detergent solution at
room conditions, Oz(g) started to be released rapidly and foam was produced. The MnOx(s) remained
chemically unchanged at the end of the reaction.

(a) Write a chemical equation for the decomposition of H202(aq).
(1 mark)
(b) Explain how manganese illustrates a characteristic of transition metals according to the results of
this experiment.
(1 mark)
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CE95.01 A CE95_02 D CE95. 03 A CE9s 66 C

CE95 06 A CE95_26 B CE9S 34 A CES5 39 A

CE9 01 C CE96_52 B CE96 03 A CES639 A

CE96 44 C CES6_45 B CE96 50 -~ C CEST.01 D

CE9702 B CE97 03 D CE97.05 B CE97 30 C

CE98 6! D CE98_(8 B C98 33 B CE98 45 A

CE99 05 D CES9_ 01 B CE99_i1 A CE® 19 B

CE99 34 D CE99_39 c CES9 46 A CE00 01 B

CEQD 07 € €1100_09 D CEOD_I7 B CE00 34 D

CEG0O 39 D CEO0_42 D CE00 46  C CEOIO1 D

CEI_07 A CEO1L 18 B CEOl 20 B CE01 37 D

CEOL 42 A CEOI4% D CE02 0t C CEoz28 A

CEO236 D CE02 46 A CE02 49 A CEO3 01 C(64%)

CE03 12 B(88%)  CE03 25 D(57%) CE03 46  B(59%) CEOSSP_03 B (67%)

CEO05SP_16 D CEOSSP 31 A(60%) CE03 01  C(67%) CE0402  D(59%)

CE04_16  B@47%)  CE04_23 C(84%) CE0430  A(@d5%) CE0A 3 B (64%)
CE05.03  B(67%)  CBOS_06 D(76%) CE05.07  C(67%) CE0S 09  B(53%)
CE05 13 D(70%)  CE0S 27 B(66%) CEO6_01 D{68%) CE06.02  D{(53%)
CEG6_04  B(72%)  CE06_05 B(59%) CE0606  C(79%) CRO6_I4d B (37%)
CRO6 24  D(54%)  CEO7_03 D(52%) CE07_12 D(80%) CEO7_13  A(66%)
CEo7_18 B (64%)  CE07_28 C(1%) CE07 20  C(82%) CEV 43 A(Q24%)
CE08 02 D (76%)  CE08_I8 D(49%) CBO8_I9 B@3%) CE0B 46  B(63%)
CE09 01  C(71%)  CE09_07 D(63%) CE09_18  A(79%) CE09_19  C(1%)
CE(9 22  D(17%)  CE09 28 B(48%) CEI0_01 A(S3%) CEIG_13  D{53%}

CEl0.17  B(83%)  CEli_0} D{92%) CEILI_02 B@85%) CEII03  C(16%)
CEI{ 31  D(58%) ALIO() 03 D DSENISP 07 A DSEHISP_IL C
DSBIISP 22 D DSEIISP 24 C DSE{ISP_36 C DSE{2PP_01 B
DSEI2PP_03 A DSEL2PP_ 04 D DSEI2PP_i5 D DSE12PP_18 A

DSE12_0t D (71%) DSE12_08 C(94%) DSEI2_1S D (63%) DSEI3 01 C(70%)
DSEI1 02 C(02%) DSEI304 B(62%) DSEL3_12  D(0%) DSBIOL  C(H4%)
DSEi4_02 D (75%) DSEt5_03 B(73%) DSEIS_is A (60%) DSEI5_35 B (69%)
DSE{6_02 C(88%) DSEL7_01 C(58%) DSEI7_16 A (66%) DSEI8_02 C(70%)
DSE18_05  C(80%) DSE19_01 (] DSE19_02 A DSE19_24 A
DSE2020: 2_D,3_C,5_B,14_C
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Structurai Questions
CE99_01b

M

carbon: covalent bond/ weak van der Waals® force
sodiwm chioride: jonic band

(i)  carbon (graphite): can conduet electricity in solid state.
[Do NOT accept: powder state, molten state and at high temperaturc]
becatise of the presence of mobile (delocalized) electrons between the carbon Jayers.
sodiuny chloride: can conduct electricity in molten/ liquid state/ in aqueous solution
because the ions become mobile in liquid state
(i)  diamond
(iv) (I}  graphite (diagram I)
because the layers of carbon atoms can slide casily
{2}  diamond
because the carbon atoms are strongly bonded to form a giant structure
() Agres, because it requires a lot of energy to melt NaCl in the faboratory.
OR, Disagtee, because melting NaCl js easy in industry, followed by
electrolysis of molten NaCl to fornt the elements.
OR, Disagree, because the electrolysis of brine (conc, NaCl) solution using
mercury cathode and graphite anode can be carried out,
CE91 0la
(i) (1}  halogen
2 03] each has 7 clectrons in s outertnost shell (or they have the same
number of electrons in their outermost shells).
(D fand b have different numbers of electron shetls / b occupicd 2
clectron shells whereas foccupied 3 electron shells.
(i) because the metallic bond in element 4 is stronger.
(iv) (1}  Anallotrope is the same element with different structure.
(2)  aand ¢/ carbon and phosphorous.
Note: allotrope of carbon (diamond and graphite), phosphorous (red
phosphorous and yellow phosphotous)]
» O &
2 c L]

56

2) cze has higher melting point because
ey has stong fonic bond between fons but aez has wealc van der Waals® force
between molecules.

£
)
t]

{1

[
[
3]
{1
]
it]
[

f1+1]

]
3|

[13
it

{1}
{11

f1+1}

8y
n
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CE92_01b

(iify  Metals have delocalized {mobile) elecirons for conducting electricity.
[Note: Do not accept free electrons}
CE92_03b
(i) 8 electrens
(i)  Neon has a stable octet structure with 8 outermost shell electrons,
(i)  Isotopes are atoms with same number of protons but different number of neutrons.
vy (D Relative atomic mass of Ne
_20x90.52+21x 0,31 +22x917
- 100
=20,19
CE93_02b
K &
- )
~Cy
's 1 K
o W ¢
diantimd tetrachlorometlinng
Diamond has much higher melting point than CCly because diamond has giant
covalent structure with streng covalent bonds between C atoms bat
CCls has simple molecular structure with weak van der Waals’ force between
molecules.
i)  Insolid state, sodinm has mobile (delacalized) electrons to conduct electricity but
NaCl has ions thaf are not mobile.
@if)  In liquid state, CCly has no mobile ion or mobile electron.
CE93_04a
@ Group 1l
because W has an clectronic configuration of (2, 8, 2) that W has two outermost shell
electrons,
(i) (1)  Xis the cation (or positive ion) of W.
) W reacts with HCl(aq) to form chioride of X.
Gy (1)
(2)  Yes.Both Y and Z are isofopes.
a "OR, 7 Yes Both Y and 7 hive the same electronic configuration.
(ivy  Formula mass of WZ2=24+37+37=98

{11

(1
(1
(1}

[E+1]

3]
(1]
(1+1]
f1)
[f]
[1]
[i]

(]
(i

t]

1
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CE94 0l 0} 1
(@)  Groupll im Q?
CE94_07b ﬁ ya
(i) Brz has a much smaller melting point than PbBr; because Brr has only wealk van {13
der Waals® foree between molecules but PbBr2 has strong ionic bond between 1 3) The reaction is exothermic / gives out heat / release energy n
ions. (4)  TFormulamass of D;0=2+2+16=20 [
(i)  Lead has mobile clectrons for conducting electricity. But solid PbBr2 liag fons that i
are nat mobile. [1} CE98_0!
(i) Yes, in liquid state, fons in FuBr2 are mobile. 1] (&)  Atoms with same atomic number but different mass number. []
OR, atoms with the same number of protons but different number of neutrons.
CE95_02a (b . 6 X 0.074 + 7 X 8,926 iy
@  fluorins i Relative atomic mass = — T
fluorine is reactive/ yellow/ coloured gas fi} =6.93 [R5
OR, others are Inert/ unreactive/ stable/ colourless (gases). {(Also accept 6.9 and 6.929)
CE95_04 CE99 04
Chenical knowledge (5 marks) Chemical knowledge
Covalent bond For MgCly, each magnesium atom loses (two) electeons and each chloride atom accepts m
When atoms of non-metals combine, they tend to share their {valence/ outermost) 1] {one) electron lo form an fonic compound.
electrons to form molecules. =
Electronie structure of a molecule, ¢.g. HC1/ Ch efe. [11 b i
(2]
¢ 9 In CCly, the carbon atont shares (a pair of) electrons with (each of the four) chloride {1}

£y

atoms to form a covalent compound.

Ionic bond {13
When metal and non-metal combine, atoms of the metal donate electrons to form  [1+1] a
positive ions while atoms of the non-metal aceept electrons to form negative ions. oﬁQ
Electronic structure of an ionic compound e.g. NaCl ete. m V‘
e o
[Na ] [ ]
MgCl; has higher melting point than CCly because the attraclion, weak van der Waals”  {[+1]
3 marks for presentation forees, between molecules of CCla is weak and the attraction between fons, ionic bond,
in MgCla is strong.
CE96_07a
0] isotope [1] 3 marks for presentation
(i) Onme/t (1]
(i) (1)  HandD have the same electronic structure (or electronic arrangement) 28]

97 98
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CE99 (6a

0] a @pﬂ¢

CEG0_0!
(a)  Any ONE of the following:

Substance with colour

Substance withoul colour (white)

Nitrogen dioxide Ammonia
Tron(IfT) oxide Carbon dioxide
Magnesium oxide
Potassiutn oxide
OR,

Substances with an odour

Substances without an odour

Ammonia
Nitrogen dioxide

Carbon dioxide
Magnesium oxide
Tron{lIi} oxide
Potassium oxide

OR,

Water soluble subsiances

Water insoluble substances

Ammonia
Carbon dioxide
Nitrogen dioxide
Potassiun: oxide

Iron(Il) oxide
Magnesium oxide

(b)  Any ONE of the following:

Acidic substances Basic substances
Carbon dioxide Ammonia
Nitrogen dioxide Tron(ITY) oxide

Magnesium oxide
Potassium oxide

Potassivm oxide

OR,
Can be reduced by heating with [ Cannot be reduced by heating with
charcoal charcoal
Carbon dioxide Amimonia
Nitrogen dioxide Magnesium oxide
Tron(IT} oxide Potassium oxide
OR,
Can be decomposed by efectrofysis Cannot be decomposed by electrolysis
| Magnesium oxide Ammonia
Iroﬁ(ﬂl) oxide | Carbon dioxide

Nitrogen dioxide

i

[++1]

{1+1]

[1+1]

[1+1]

[1+]

[1+1]

99

OR,

Substances that react with water

Substatices not react wilh water

Ammonia
Nitrogen dioxide

IrondJII) oxide
Magnesium oxicde

Carbon dioxide

Potassium oxide

CE0D_02

(@)

Relative atomic mass is the average mass of all isotopes of the clement on the
2C(=12.000) scale.

average mass of an atoin of the element

OR, relative atom mass =
Ty X mass of an atom of carben — 12

b O Y / potassinm (K)
Y is a reactive metal and reacts readily with oxygen / water in air.
(ii) X/ argon (Ar)
X is chemicalty inert / is a noble gas / will not react with hot tungsten
filament.
CE00_08¢
(6] False.
Tise high melting point of NaCl is due te the presence of strong fonic acid bond,
The tow melting point of CHy is not due fo the existenee of covalent bonding
between C and H atoms but due to the weak van der Waals’ forces between
molecules.
CEO{_07¢
) Geld has strong metallic bond between atoms,
Diamond hias a covalent nefwork structure and strong covalent bonds exist
between carbon atoms.
CEOI_08a
(i) Atomtic size (atomic radius) / metallic character,
(iv)  The balloon falls to the ground because Xe is much denser than air,
CE02_06a
(i)  Molten magnesium chioride contains mobile ions.
CE02_06b
) Isotopes are atoms with the same atomic number but different mass number.
OR, the same number of protons but different number of neutrons.
iy L 24X 786425 X 101+ 26 % 11.3
Relative atomic mass of Mg = = ;00 =243

[1+1]

[1+1]

(1
1
(1]
i

[t
{t

(1
(1

(}]
t]

iy

[t

12]

100
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(i} No, because isolopes of an element have the same chemical properties. 1] (i}
{Note: because isotapes have same electronic arrangement.]
[BY
CE02 08b
) [
@z@ CEO3_07a
(ili)  The light bulb gradually goes out. M
(iiy  Carbon dioxide is denser than air. [} At lower temperatures, movement of ions slows down. Therefore, n smaller current n
1t can exclude air from the fuel / can blanket the fire from air. {11 flows through the external circuit and the light became dimmer,
(iiiy  Silicon dioxide has a covalent network structure. [} When molten lead(Il) bromide becomes solid, there is no translational motion of Y
Atlraction between COz molecules is weak van der Waals’ forees. [ jons. Thus no current flows through the extemal circuit and the tight went out.
vy ) Si02+C — Si+CO: 1] [From HKEAA:
OR, 8i0y +2C —= 8i+2C0O Few candidates were able to describe the gradual dimming of the light bulb as an
) Making computer chips / electronic parts / atloy / semi-conductors m obscrvation of the cxperiment. Some candidates failed to provide an explanation for
the abservalion in terms of the slowing down in the motion of the ions.]
CE03_03
@ ) 1 CE04_05
> IS Chemical knowledge {6 marks)
Na>O and MgO are fonic compounds, The cations and anions pack together lo form a giant [1]
jonic structure/ lattice/ crystal.
N/ The atraction between cations and anions in NazO and MgO is strong ionic bond/ strong {3
electrostatic attraction exists between cations and anions.
(ii) [ .. Naz0 and MgO have high melting points.
$i0; has a covalent network structure/ giant covalent structure, m
Melting of Si0; requires the breaking of strong covalent bonds between atoms. i
", 8i02 has a high melting point,
80; has a simple molecular structure. [1}
Intermolecular attraction is weak van der Waals® forces/ dipole-dipole attraction, 11
[From HKEAA: .*. 803 has a low melting point / exisls as a gas at room temporature and pressure,
The question asked for the electronic diagrams of a sulphur atom and a Effective communication 3]
chlorine atom. Many candidates drew electronte diagrams which showed
only electrons in the outermost shells. Such answers were considered as CE04_0%a
incomplete and were not accepted.] 6] Boron (B) / Silicon (Si) [13
(i)  Atoms of Group 0 elements have an octet (duplet) structure in the owtermost shell/ {11
CE03_03 have completely fitled outermost shells.
oy (M S ClI (accept equivalent answers.)
Mass/ g 1352 - 70,98 = 6422 | 1352 X 0.525 =70.98 | [l+i] (i)  Metals can be considered as making up of positive ions and a ‘sea’ of delocalised [11
Number of mole 64.22 70.98 i clectrons. The attraction between the positive jons/ metaliic jous and the delocalised
321 35 electrons holds the particles together (metallic bond).
Mole ratio 2 2 Melallic bond is non-dircctional, Layers of atoms can easily slide over each another,
Molecular formulsa: S:Cha [1] .". metals have high ductility. i
(iv)  Potassium and fluorine / K and F n
101 102
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v B y=7 1
x=18 {1
)  Bra+ OH" — BrO+Br-+1H:0 {11

OR, Brz +2NaOH —» WNaOBr + NaBr+H,0
[Note: we know that Ch + 2NaOH —= NaOCI+ NaCl+ H:0

Just replace Cl by Br]
CE05_01
@ 1
24 3
3Ca™ 2N}
@iy  Flame test 1]
Calcium compounds give a brick-red flame. ]
(O] Isctopes ate atoms of the satne element with same proton number but ]
different neutven numbers,
(i) Protons = 38, neutrons = 52 i
© O They have the same number of electrons in their outermost shells, 1
(ii)  Sr has similar chemical properfies as-Ca does, thus can replace some of the n
Ca required.
CE07_01
[ ]2 [ r- [l]
) il
o
(¢}  Melting point of A is higher than that of B.
Tons of A are linked by strong ionic bonds / electrostatic force forming giant crystal 1]
lattice,
Molecules of B are attracted by weak van der Waals® forces / intermoiecular forces. n
CE08_01
(@ T fluorine /F 1]
X: chlorine / Cl
Z: magnesivm / Mg
e L 2 J
® 0, v I
e T & Xn
[ X ) [ 1]

(¢)  The compound contains tons, It conduets eleciricity in molten/ aqueous state because  [1+1]
the fons in it are mobile. H does not conduct electricity in solid state because the ions
in il are noi mabile,

103

CE08_02
(a)  Isotopes are atoms of the same element / atomic number / proton number that have
different mass numbers / neutron numbers,
(b)  Let the percentage abundance of ''B be X%.
THX) + 10¢100 — X) = 10.8(100)
X=80
The perceniage abundance of B is 80%.
(<) Giving out white fumes because chemical properties of isotopes are the same.

CE09_09
Chemical knowledge
Electrical conductivity
a. Sodium can conduct electricity because there are delocalised electrons,
b. Chilorine cannot conduct eleelricity because of no delocalised electrons and no
mobile ions,
¢. Sodium chioride can conduct efecirieity in aqueous / molten state because there are
muobile fons,
Melting point
d. “Chiorine has low meiting point because weak intermolccular forces / weak van der
Waals” forces / weak forces between molecules.
¢, Sodium has high melting point because strong metaltic bonds / strong electrostatic
forces between delocalised electrons and sodium ions.
f. Sodium chloride has high inelting point because strong ionic bonds / strong
clectrostatic forces between sodium ions and chloride ions.
Effective communication

CEH_03
(a) ()] ‘The van der Waals® forces between layers are weak.
(i) The delocalised clectrons can conduct electricity.
(b}  Lead atoms are held by metallic bonds.
The metallic bonds are strong, so lead metal teats off less readily than graphite.

{c) Diamond has a giant covalent structure,
There are strong covalent bonds between atoms in diamond.

CEIl_98
Chemical knowledge
pOsiti i criodic Table
+ Total number of clectron shells cquals to the period number.
o Total number of outermost shell electrons equals to the group number.

M

2
i

Y
i}

11

(1
il
£l
3]
£l
(]
(1]
(1

t]
£t

{11

{1

i
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The type, emical bondin

¢ Group I to 1l atoms may form ionic bonds with Group 1V to VIl atoms. / Group I to
111 atoms lose clectrons to form jonic bonds. / Group IV to Vi atoms gain electrons
to form ionie bonds,

s Group ! to ill atoms may form metallic bonds within their clements.

o Group IV to VII atoms may form covalent bonds within their clements or with other
Group IV to VIT atoms.

o Group 0/ VIII atoms or noble gases normally do not form any chemical bonds.

Effective communication

AL96(I)_01a
W ' 6n, 6Gp, Ge~
Be n, 6p, 6¢”
)  mass of 1 mole of 12C = 12.000 x 1.6605 X 107% x 6.0221 X 10%*
=0.0120 kg
{Accept answers which could round off to 0.012)
() ive atomic mass < 12000 100 +13.003 X 1.12
100 + 112

{Accept answers which could round off to 12.01)

=12,001

AL98(I1)_01 (modified)

@ 9
G

(b)  The vacant site on the electron shell of B atom in BF; can accept the lone pair of
electron on N atom in NHj to form a dative bond.

() [ 2) ()
GhW) ~(Shr) — Gho» 050 r)
B

AL98(IN)_02 (madified)
(a)  Indiamond, the C atoms are held by C~C single covalent bonds, whereas in graphite
the interaction belween C atoms within the same layer is covalent bond with

multiple bond character. In graphite, the attraction between the layers of C atoms
is van der Waals’ forces.

The stronger interaction will lead to a shorter C-C distance

Therefore the C-C distances arc:

Between layers of graphile > befween C atoius in diamond > within layers of graphite

==7

{11
1y

{1

{3

4]
%l
(1
m

2]

(1

I3
13

3

[%]
[%]

i

(%
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(b)  In diamond, the C—C bonds are stroug, The strong directional character of  [%]
covalent bond restricts ¢he velative motion between C atoms, » Diamond is hard,  [1]
In graphite, the C atoms are held in Inyer siructure. The wenl attraction force (14}

hetween layers allows the layers to slip ever each other, 81

« graphite is soft and can be uscd as lubricant

AL9(T)_01

CO; has a simple melecular structure, while Si0z has a giant covalent structure. [1
The covalent bond between Si and O in SiO: is much stronger than the van der Waals'  [V2]
forces between CO2 molecules. .+ Si0: is a high melting point solid whereas CO; is a gas,

ALOO(T)_01

covalent / i

bond (%) s
hydrog{ \Og

bond (%4)
Ice (hydrogen bond)

; jonic
) 4 bond (1)

:
H
i
H

Iodine

ASLOI{T)_05 (modified)
(ay Sificon

Since efement X fornis covalent bonds with other 4 X atoms tetrhedrally to give a giant ~ [1]

covalent structure,
{b) X:tomake a semi-conductor
Oxide of X: to make a glass

2]
Sadium chloride [1]
coyembond ()]
i -i van der
e e Waals®
'@‘ : 5 ro:ce('/:)
H ‘E 41 H
e
[ e TR
Graphite n
(1]
(1
[t
106
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© O ?l
Siiswy,
al 7 \ Ci
cl
(i) SiCh() + 2H0() —= SiOxs) + 4HCHg)
SiCl(l) hydrolyzes in water to give white fume, HCI(g).

AL02(1)_03

CO exists as simple molecules / has simple molecular structure and the intermolecular
attraction is van der Waals’ forces,

$i02 has a giant covalent network structure, Attrvaction between CO;2 molecules is weak,
but attraction between Si and O atoms in 8iDzx(s) is strong.

ASLO3(D)_07
@ O

diamond graphite

(i} In diamond, the C-C bonds are strong. The strong directional character of
covalent bond restricts therelative motion between C atoms. « Diamond is
harder.

In graphite, the C atoms are held in tayer structure, The wenl atfraction force
between layers allows the Jayers to slip over each other, ~ Graphite is soft
material,
(b) Diamond has a higher boiling point.
As the carbon atom is smaller than germanium atom, and hence C—C bonds are
stronger than Ge—Ge bonds
{c) Theatomic mass of Pb is much higher than Ge, and Pb adopts a close-packing pattern
in its [attice,

ASLO4(T) 01 (modified)
@ 2,817,2
(b) Letx be the fractional abundance of $*Cu
63.5 = 63(x) + 65(1 %)
x=0.75
% abundance of *Cu =75
% abundance of ¥Cu=25

[

t]
[t

[
[
[
itz

21

{1
14}

(B3]
[}

3]
1

m
1

L4

{1

[
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{¢) Copper metal can be considered as making up of a latiice of cations and a ‘sea’ of
delocalized electrons.
The altraction between the cations and the “sea’ of dejocalized electrons is responsible
for the metallic bond.
The deolocalized electrons can move under the influence of an eleclric field.
» Cu is an clectrical conductor,

ALO4(N)_02
noble gases
o9 R 5

3 He Ne Ar Kr Xe
o -0
i
-
g

<300

The intermolecular attraction between noble gas molecules is van der Waals® forces,
The strength of van der Waals’ forces increases with the sumber of clectrons / atomic
size of the noble gas. « The boiling point of noble gas increases as the group is descended.

ASL04(I)_06

(a) At 298 K and | atm pressure, CO; exists as simple inolecules while Si02 exists as a
giant covalent network.
In the lattice of Si02, atoms do not have transkational motion. Tn carbon dioxide, as
the intermolecular attraction between CO; is weak, molecules of COz can have free
random motion.
& COa is a gas while $i02 is a solid.

b X

(c)  The strong covalent bonds in S10; prevent the atoms from translational motion.
Si02 is hard and strong,

(d)  Dry ice can produce a very low temperature (=78 °C).
Dry ice sublimes and no iessy liquid (as in the case of ice) is produced.

ALOS()_0t (modified)

{a) Yan der Waals® forces [For reference only]
Owing to electron movement, uncven distribution of electron induces the polarity
(instantaneous dipote) in molecules of Ar. The instantaneous polarity in a molecule
attracts electrons of a neighboring molecule leading to the formation of an induced
polarity (induced dipole).
Van der Waals’ forces are resulted from the attraction of the instantaneous dipole and
induced dipole.
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(b)  Metallic bond
In metal, the oulermost shell electrons of & metal atom are weakly attracted by the
nuclens. Metallic bond is resulted from the electrostatic attraclion between tie
metallic cations and the delocalized electron. [Do not accept Zn ‘atoms’ or *nuclei’
instead of ‘cation’]

{©) Tonic bond
Ca atoms donate electrons to F atoms, and Ca®* and [ jons are formed.
The strong electrostatic attraction between Ca?* and F~holds the fons in a regular
three dimensional structure.

ALOG(I} 0! {modificd)

Na20(s) and AliOs(s) are ionic compounds. $0x(g) is 2 covalent compound and it exists
as simple molecule.  The attraction between $O2(g) molecule js weak van der Waals’
forces.

~ 80a(g) has a very {ow melting point,

“The charge : radio ratio of AP is greater than that of Na*/ AP* has a higher charge density
than Na*. & ALOx(s) has a much stronger fonic bond than Na;O(s). » m.p. of ALOs(s) >
m.p. of Na,O(s}

[Remark: strength of ionic bond increases with the increasing charge of cations and anions
AND decreases with the increasing fonic radii of the ions]

ALO6(1)_02 (modified)
Diagram -+ labels of interatomic attractions:

T:?:;:T?-i

.S_Y-“.L

—

covalent bond

ASLOG(I)_05

(1)  Giant covalent structure

()  Silicon would have a higher melting point than germaniuni,
Si-St bond is stronger than Ge—Ge bond,

(&)  Siticon (V) oxide has a giant covalent structure. Silicon(1V) chloride has a simple
molecular structure.
Large amount of energy is required to break down numerous 5i-0 covalent bonds in
silicon(IV) oxide during melting.
Small amount of energy is sufficient to overcome weak van der Waals” forces
between silicon(IV) chloride molecules.
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ALOB(ID)_01

Na»O is an ionic solid in giant fonic structure. The strong altraction between the cations and
anions makes it a high melting point solid.

Cl:20 exists as simple molecules. The inlermolecular attraction is weak van der Waals” force.
it is much weaker than ionic bond in NaxO.

ALOB(I1)_04 (modified)

Diamond is a covalent crystal, All carbon atoms covalenily bonded to each other and give a
single bond. The_electrons ave localized, + Diamond is a poor conductor / instlator of
electricity.

In graphite, each carbon atom is covalently bonded to only three other carbon atoms in
its layer, and one outer clectron of each carbon atom is “free”, These “frec” electrons are
delocalized and moved in the direction of an electric field. « Graphile is an electrical
conductor.

ASLOS(IT)_04 (modified)

The size of K* is larger than that of Na*. / Na* has a higher charge-to-radii ratio than that of
K%

For the same anion Br-, tlie large the cation, the weaker is the electronic aftraction between
the cations and anions.

5 KBr(s) has a lower melting point.

ALOS(1)_03
(@) 74X 09+76x9.0+77X76+78x235+80x49.8+82x9.2
RAM.=
100
=791

()  Thehigh m.p. indicates that SeOz is unlikely to have a simple molecular structure,
Hts melting point is not very high. « it does not exist as covalent crystal,
Tt does not conduct electricity in molten state. « It cannot be giant fonic stracture.
Se0; has a macromotecular structure / consists of polymers of (SeQ2)n

ALO(II)_03

In metals, the metal cations are surrounded by delocalized valence electrons, The atiraction
belween the cations and elecirons (metallic bond) is non-divectional, If a stress is applicd,
the layers of metal cations will slide over one another without breaking of metallic
honds.

In onic compounds, the cations and anions occupy specific positions in (he fattice. When an
fonic crystal is subjecied to a stress, a slight dislocation in the structure brings similar
charged ions together, causing repulsion.
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AL12(II)_08 (madified)
(@ 3outofd outenmost electrons of each C atom forny a C-C bond with another 3 carbon
atoms on the same plane.
The remaining outermost clectron of each C atom is delocatized,
The sattraction between atoms within a layer is strong covalent bond, while that
between layers is weak van der Waals® forees.
Graphite is sofl because the layers can slide over ane another casity.
(53 I (Y} ‘The C atoms in graphene are bonded by strong covalent bond.
(iiy  Any ONE of the following:
- Graphene has a smaller density.
- Graphene is not easily corroded / chemieally inert.

ALI3(ID 05

(a) m.p. of Ca > m.p. of Ra
For metals in the same group of the Periodic Table, their metallic bond strength
depends on their atomnic radius (or atomic size).
Ra has a larger atomic size than Ca, »» metallic bond in Ca is stronger than that in
Ra.

() Rais more reactive than Ca towards water. (Ha(g) is formed.)
M(s) + 2H0() —= M(OHp(aq) + Hafg)
Ra has a larger size and is more ready to donate its outermost electrons.

(¢) A white precipitate of RaSOu(s) will be formed.
The solubility of sulphate(VE) of Group 1 elements decreases as the group is
decended. As both SrSOs(s) and BaSOu(aq) are insoluble in water, it is likely that
RbSO4(s) is also insoluble.

AL13@) 08

()  BrFs(l) contains only molecules and no delocalized clectrons or mobile ions. It
cannot conduct electricity,
A mixture of BrFs and AsFs contains BrF4* and AsFs ions, These ions have
translational motion in an applied electric field. Thus, the mixture can conduct
electricity,

DSEHSP_01

(a)  False. The high melting point of NaCl is due to the strong electrostatic afiraction
between ions (sodium ions and chloride jon) / the presence of strong fonic bonds.
The low melting point of CHa is not due to the existence of covalent bond between
C and H atoms, but due to the weak van der Waals® forces between the motecules /

weak intermolecular forces.
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DSELISP_07

. R N Explanation of whether the
. Three-dimensional diagram for the i K .
Solid substance R solid substance is an electrical
structirre of the solid substance
conductar

Insulator because ne

Diamond .
delocalized electrons

i Conductor because delocalized
Graphite
electrons are present

Insulator because no mobile

Caesium chloride .
ions

DSE12PP_03

® O 3
2
o] 2 ™

® G .
CCI N Cl
Cli

DSE12 0%

(@)  Afoms with the same number of protons but different numbers of neufrons.
OR, Atoins with the same atomic number but different mass numbers.

()] 20%0,9048 +21%0,0027 + 22x0,00925 = 20.1%

(¢} Gas for filling luminous advertisement tubes / neon lubes / neon signs / neon light,
{NOT accept fluotescent tubes)

{d)  Neon is monoatomic whereas oxygen is diatomic. Oz molecule has larger mofecular
size than Ne molecule. (NOT accept larger notecular mass)
Thus stronger van der Waals’ force / strong intermolecular force among Op

molecufes.
{NOT Accept VDW force)
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DSEI3_01 DSEL3_13
(a) n Nitrogen < fithiunt < beryllium < casbon (graphite) 1] _
‘a N; has the lowest melling point as it has a simple molecular structure, weak van der {1} ;
e’ Waals’ forees / intermaolecudar forces need to be overcome. i

Both Li and Be have metallic structure, metaltic bond in Li is weaker than that in Be.  [1]
= Li < Be in melting points.

DSEI3_02 C has the highest melting point as it has a giant covalent structure, large amount of'energy 1]
«©) In BF3, there are three (bond) electron paies / there is a vacant site / 6 electrons only  [1] is needed to break strong covalent bonds befween atoms in melting, I
/ electron deficient in the outermost shell of the B atom. Effective communication
By accepting the lone pair of clectrons from the nitrogen atom of NH; / forming  [!]
dative bond with N, boron attains the stable electronic configuration of neon (a noble DSEl4 0}
gas). @ O Layers of graphite are held together by van der Waals’> forces / weakk (1]
! T intermolecular forces only,
1’—-1'3 Eana II\!—H (i)  Yes, graphene has delocalized electrans / elecirens in graphene are not n
F H localized / mobile electrons / electrons will flow.
@ picior [t
DSEL3 08 %X KT (Accept any symbols of clectrons, ignore shape)
(@} 2Cs + Cly —= 2CsCi 83 Not accepted: Showing elecirons in the inner shells.
)y (@ (b)  No. Graphene fayers are made up of a giant covalent structure. 1] ,
o CI- A large amount of energy is needed during melting to destroy the large amount of {1} :
o Cs* strong covalent honds between atoms.
I1]
SESE DSEI5_01
@) XK fi]
(The drawing should be either show the correct fabels for Cs* and CI, or / *
show clearly there are lwo types of ions in the lattice with correct relative [
positions.) X \
(iy  CsClcontains Cs*/ cations and CI" / anions. In CsCY, jons ate strongly held [1] \u *
by ionie bond. ) et
Relative movement of the ions ¢an bring ions of the same charge closc to [1] (b)  Van der Waals' forces [13
each other, and will_result in repulsion. » CsCl(s) is brittle. (c) Element Natural source Melhod of extraction
(¢)  Csts) is more reactive than Na(s). The relativity of Group I metal increases down  [1] Fractional distillation of 21
the group. Argon Atmosphere / air liquefied air
OR, The electron in the outermost shell (valence electron) of Cs is weakly (NOT acecpt “distitlation”)
bounded by the nucleus as compared with that of Na. Rock salt / sca water / ocean 2]
OR, Cs atom loses ils outermost shiell electron more easily than Na atom. Chlorine NOT accept “lake”, “river”, “salt Electrolysis of sea water
OR, Cs atom loses it electron more easily than Na atom because Cs has more water", eto.

clectron shells than Na / the size of Cs atow is larger than that of Na / the
atomic radius of Cs is larger than that of Na.

OR, Both Cs and Na are Grop I metals, and the size of Cs atom is larger than
that of Na.
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DSEI5_0
+ 2- +
i _
it gives an alkaline / a base solution / NaOH / sedium hydroxide
(i) .
@@
1t gives an acidic sofution / HOC1/ hypochlorous acid
DSEl6_01
(a) 2,8,5

(b}  Chlorine exists as isotapes, / There are chiorine atoms with same number of
protons but different number of neutrons. / All chlorine atoms have 17 protons.
Some clilorine atoms have 18 neutrons and some have 20.

DSE16_02
(@)  Toincrease the clectrical conductivity of the filter paper / To increase the number
of mobile fons / To provide mobile ions / K2SOs(aq) is an clectrolyte
(Also accept: Allow ions to pass through / K2SOa(aq) acts as a salt bridge)
{Not accept: To complete the cireuit)
()] pale green / green / light green
(¢)  (Dark) Blue color appears around the middle of the filter paper,
Fe'*(aq) ions move towards negative pole / move fo the right and Fe(CN)s*(ag)
ions move towards positive pole / move 1o the feft (forming a blue compound).
(d)  The color around the middle of the filter paper remmnins unchanged / white /
colorless. :
Fe™(aq) jons and Fe(CN)s*(aq) ions do not migrate towards each other.
OR, Fe?*{aq) ions and Fe(CN)s*(aq) ions move to opposite sides.
OR, K*(aq) and SO4*"(aq) migrate towards each other but do not form colored
compounds.

DSE{6_04

(c) The intermolecular forces between CSa, CO2 molecules are van der Waals’ forces,
As C8: has greater molecular size than CO;, the van der Waals® forces between
C82 molecules are stronger than those between CO2 molecules.

DSE16_08

@ Reddish brown gas observed.
7 " Do not aceept reddish brown liquid,
() S +2e — Sr
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{b)  Bromine gas forimed is toxic / poisonous. / Bromine is toxic. / A toxic gas is formed,
Do not accept answetrs like “irritant”, “harmful”,

DSE17_01
(a) The metallic bond / electrostatic attraction between deloealized electrons / sea of
clectrons and metal ions / barium ions / Ba?*.
(Not accept: free electrons / electrons / outermost elecirons)
{Or diagram with carrect labels)
(For diagram:
{1) The barium ions should be labelled as “Ba*"
(2) Clearly indicates sea of electrons, or delocalized elecirons between metal fons,
(3} Clearly indicate metallic bond / electrostatic attraction between sea of
electrons / delocalized elecirons and metal fons)

DSE17_03
(€} The O atom in HO has lone pairs of electrons,
H'* does not have electrons in its outermost shell,
Dative covalent bond formed between the O atom in H20 and H' by sharing electron
pair,
(Also accept graphical answer as below:)

ot +
H:0: + H —= |:H:O:H:|
e

i

dative covalent bond

DSEI17_08

(b)
BES

DSEI18 01
@ @) 6x +7(1 ~x) =69
x = 0.1 =10% (Accept answer without unit) (Accept 0.1, 10, 10.0)

IO

The electron diagram should have brackets
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DSE20_03
(b) (i) =  B-Nis the dative covalent bond. 1
o The lone electron pair on nitrogen atom of NH; is donated to form a dative covalent 1
DSE19 01 bond with the boron atom of BH;.
()  Protium and deuterium have same number of protons but different number of 1] (i) =  Bothare yan der Waalg’ forces between their respective molecules. 1
neutrons. @ As HaNBH; i lar but ethane ig not, the van der Waals® forces between HiNBH; 1
) . . . lecul 1 than those bet th lecules.
OR, Protium nnd deuterium liave same atomic number but different mass E’g’me;“t;ia’;jr—;?;% i g-; g T
number. Hintermolecular forces” instead of van der Waals® forces)
®) 1 (2% mark not accept comparison of molecular size)
1i 2
N = \_/ \ /
\ N—B \ N—B
/N N /N
N —B\ Ne=—z N—B \ JE—
(¢ @  AnyTWO of the follewing [21 _ N—E ¢ Ny
+  {Colourless) gas evolves. \N - B/ \N o \\N . B/ \\N_
» Sodium melat dissolves. / \N o B/ / A\ /
s Sodium drags / moves on the sucface of D20(1). / \ /N B\\

o Sparks are observed / flame is observed / sodium burns.

«  Heat evolves.
¢ White fume evolves,
¢ Hissing sound is heard.
o Sodium melts to (silvery) ball,
(i) 2Na + 2,0 —» 2NaOD + Dy i
(State symbols not required) (Ignore incorrect state symbols)
ON ®3B ON 3§}

DSEL9_02

{1 mark for showing the fused hexagonal Structure, need to Show at least 2 fused rings}
(a)

in {1 mark for showing alternating N and B atoms}
{gnore the double bonds inthe structure)

® =Na'
O=cr
DSE20_01
1 (a) 2,8,18,7 1
(b) 1

Z

(Acceptanswer with correct fnmer shell electransy .
(Not acoeptanswer with incotrect fmer sholl electrons, if inner shell el

(€) () KsSOs(s) + 2HCI(ag) — 2KCl(aq) + H20()) + SOx(g) / 2
K2804(s) + 2H'(aq) — 2K*(aq) + H20(1) + 80:(g)
Correct states (1 mark)

(i) (Reddish brown m) changes to colourless. / The solution changes to colourless. 3
{Nat aczept inco tlal colour, | Notaccept pale brown)
Bra + 803+ 2HiO - 2Br + SO+ 4HY i
(State symhals not required; (Jgnore inchrrect state symbals)

OR Y2+ S0;+2H;0 - 2Y " + SO+ 4H°
117
(iii) Y and Z have the same sev s in th ost shells, hence ]
similar chemical properties (leading to similar observation).
Mot accept “Same chemucal properties™
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SECTION 3 Metals
Muitiple-Choice Questions
CES¢_07
The reaction between lead(ll) nitrate solution and sodium hydrogencarbonale solution can be
represented by the cquation below:
Pb?*(ag) + 2HCOs™ (aq) —= PLTOs(x) + H0(y) + CO(z)

X A z
A aq aq
B. aq I g
C. s aq g
D. s 1
CE90_09
The molecular formula of a gas is X3. If the Avogadro’s Number is L mol™, how many molecuics
are there in 96g of X3?
(Relative atomic mass of X = 16.0)

1

A, 3 L B. 2L
C. 3L D. 6L
CES0_10
1f 2g of carbon dioxide gas contain x molecules, how many molecutes are present in 2g of helium
gas?
(Relative atomic masses: He =4.0, C=12.0,0=16.0)
A X B. 5.5x
C. 7x D, 1Ix
CE%0_31

16.1g ofa hiydrated metal sulphate was heated to constant mass. Aller cooling to room temperature.
the residual anhydrous metal sulphate weighed 7.1g.

How many moles of water of crystailization are there in one mole of the hydrated metal sulphate?
(Relative molecufar masses: anhydrous metal sulphate = 142.0, water = 18.0)

A 4 B, 5§
c, 7 D. 10
CE90_45
1* statement 2 slatement
Magnesium chioride solution gives a white Magnesiom is higher than lead in the metal
precipitate with Jead(kl) nitrate solution. reactivity series.
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CES0_49

13 statement 2™ statement
Sca water can corrode ships more quickly Sodium chloride in sea water speeds up the
than fresh water, carrosion of iron.

CE91_08

X, Y and Z are metals, Y can displace X from a solution of the nitrate of X, Oxides of X and Y can
be reduced by hydrogen but not the oxide of Z. Which of the following arrangements represents
the correct descending order of reactivity of the metals?

A Z>Y>X B X>Y>Z
C. Z>X>Y D. X>Z>Y
CE%1_09

current’

wire

*filter paper soaked with
sodium chloride solution

metal Y

Which of the following combinations would produce the largest current flowing from metal X to
metal Y in the external circuit?

Metal X Metal ¥
A. Fe Cu
B. Mg Ag
C. Ag Zn
D. Cu Pb
CE91_11

2.60g of a metal X combine with 1.20g of oxygen to form an oxide in which the oxidation number
of X is +3. What is the relative atomic mass of X?
(Relative atomic mass: O = 16.0)

A 116 B. 347
C. 520 D, 104
CE91_31

Which of the following substances, when heated, can react with oxygen?
{1} sodium
(2} sulphur

(3) iron
A, (2)only B. (1)and (2)only

C. (1)and (3)only D. {1),(2)and (3)
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CE92_0t

Rubidivm (Rb) is 2 group I efement below potassium in the Periodic Table. Which of the following
statements about rubidium is correct?

A, Rubidium forms an acidic oxide.

B.  Rubidium is more reactive than potassium,

C.  Rubidinm can be obtained from its oxide by reaction with carbon,

D. The formula for rubidium chloride is RbCla.

CE92_06
0.01 mol of CaHsOH is burnt completely in oxygen. What are the numbers of moles of carbon
dioxide and water formed respectively?

carbon dioxide water
A, 0.01 0.03
B. 0.02 0.03
C. 0.02 0.06
D, 0.04 0.06
CE92_07

Which of the following gases, each having a mass of 10.0g, has the greatest number of molecules
at room temperature and pressure?
(Relative atomic masses: C= 12.0; N=14.0; 0 = 16.0; F = {9.0; Ne = 20.2)

A.  nitrogen B. fluorine
C. neon D.  carbon monoxide
CE92_3t
mineral wool metal X
sonked with water

t !

heat heat

In the above experiment, a gas is evolved and burns at the jet. Metal X is probably

A, zinc. B.  aluminiwm,
C. magnesium, D. copper.
CE92_33
Which of the following fons is/are coloured?
(1) Pb¥(aq)
2y Ccteq)
(3) MnOs (ag
A.  (I)only B. (3)only
QL7 (1) and (2) ouly TUUUD, U (2) and (3) ondy
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CE92 34

Which of the following melals can be obtained by reducing their oxides with carbon?
(1} iren

(2) calcium

3) lead

A, (1) and (2) only B. (1) and (3) only

C.  (2)aud (3) only D. (1), (2)and {3)

CE93 08

The motecular formula of a gaseous element X is X, If the relative atomic mass of X is 19, what
is the pumber of motecules in 114 g of the gas?

(Avogadro’s number = 6,022 % 10%)

A3 B. 6

C. 3%6.022x 102 D. 6x6.022%10%

CE93_20
Direction: Q.20 and Q.21 refer 1o the following experiment:

Three different pairs of melal wires are placed separately in petri dishes (as shown in the diagram
below) conlaining a mixture of gelatin, potassium hexacyanoferrate(Il) selution and

phenolphthalein solution.

Fe Mg Fe Cu - Fe Fe

Dish 1 Dish {{ Dish I
Which of the lollowing statements are correct?
(1)  The iron wire in Dish I does not corrode readily.
(2) The iron wire in Dish I corrodes readlly.
(3) The iron wires in Dish 111 do not corrode.

A, (1)and (2) only B. (1yand (3) only

C. (2)and (3) only D, (1),{2)and (3)

CE93_21

in Dish H, which of the folfowing colours will develop around the iron wire and the copper wire?
iron wire copper wire

A, pink blue

B. blue pink

C pink no colour

D. blue no colour
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CE93_46
1% statement 2 siatement
Sodium catbonate is not decomposed by Soedium carbonate is an ionic compound.
heat,
CE94_08

Which of the following contains the same number of atoms as 2,20g of carbon dioxide?
(Retative atomic masses: H=1.0, C= 12,0, N=14.0,0 = [6.0, § = 32.0, C1 = 35.5)

A, 170g of ammonia B.  2.25g of nitrogen monoxide
C.  2.80g of sulphur dioxide D.  3.55g of chiorine
CE94_18

The formula of hydrated magnesium sulphate crystals is Mg80s » xH20. When 3.80g of the
hydrated crystals are heated, 2,00g of anhydrous magnesium sulphate are produced. What is the
value of x?

{Relative atomic mass: H= 1.0, 0= 16,0, Mg=24.0, § = 32.0)

A 3 B. 4
¢ s D. 6
CE94_d4

Which of the following methads can be used lo distinguish between solid sodium carbonate and
calcium carbonate?

(1) Heating the solid and testing the gaseous product with lime water.

(2)  Testing the solubifity of the solid in water.

(3) Conducting a flame test on the solid,

A, (1)and (2) only B.  (1yand (3} only
C.  (2yand (3) only D. (1}, ) and (3)
CE95_05

Which of the following methods can be used to extract lead from lead(IT) oxide?
A.  heating lead(Il) oxide in the absence of air

B.  heating lead(l}) oxide in the presence of air

C.  heating lead(lf) oxide with copper at high temperature

D. heating lead(I1) oxide with carbon at high temperatore

CE95_18

Metal X reacts with dilute hydrochioric acid to liberate hydrogen, but metal Y and metal Z have no
reaction with the dilute acid. The oxide of metal Y decomposes on hieating but the oxide of metal
Z does not.

Which of the following arrangements represents the order of increasing reactivity of the three

melfals?
A, X<LY<Z B, Y<zZ<X
C. X<Z<Y D. Z<¥Y<X
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CE95_45
1% statement 2 statement
When a plece of iron wire coupled with & Tin prevents iron from corrosion by sacrificial
picce of tin wire is left in the air for a long protection.
period of time, the iron wire does not
corrade.

CE96_08

Zinc blocks are often attached o the steel legs of off-shere oil platforms because
A.  zinc can protect steel from corresion.

B. zine is more resistant to corrosion than steel.

C,  zine is harder than steel.

D. =zinc docs not react with crude oil.

CE96_35

Tn which of the foitowing processes will lead be produced?
(1}  the electrolysis of molten lead(1l) bromide

(2) heating lead(IT) oxide strongly

(3)  adding magnesium to lead(Il} nitrate solution

A, {Donly B. (2)only
C.  (Dyaund (3} only D. (2)and (3) only
CE96_47

[** statement 2 statensent
The resistance of aluminium fo corrosion During anodization, aluminium oxide on the
can be enhanced by anodization. metal surface is reduced to aluminium.
CE97_28

What mass of copper is obtained when 0.40 mol of copper(I) oxide arec completely reduced by
carbon?
{Relative atomic masses: O = 16.0, Cu=§3.5)

A 127g B. 159g
C. 254g D. 318g
CE97 32

Which of the following metal oxides can be reduced to the metal when heated with carbon?
1) aluminium oxide

{2)  lead(Il) oxide

{3) iron(ITD) oxide

A, (1yonly B. {2only

C.  (1)and (3) only D, (2)and (3) only
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Aluminium is used to make window frames because

(1) itisstrong
(2) it can resist carrosion

(3) it is the most abundant metailic element in the earth crust

Which of the above statements atc correct?
A (1) and 2) only
C.  (2)and (3) only

CE97_47

I# statement
The reaction of sodium with water produce
hydrogen.

CE97_48

13! statement
The body of a motor car will corrode faster
if common salts is sprinkled on roads after a

B. (1) and (3) only
D. (1), (2)and (3)

2™ statement
The reaction of sodium with water is
exothermic,

2" statement
Common salt and water form a conducting
sofution,

heavy snow.

CE98 02
The formula for ozone is O, If onc male of ozone contains x atoms, how many atoms will one

mole of oxygen gas conlain?

X 2x

A = =
3 B3
3

c. 2 D. 3x
2

CE98_10

The formutla for hydrated iron(Il) sulphate is FeSO4 « xHaO. On strong heating, 20.1g of the
sulphate produces 9,1g of water. What is the value of x?

(Relative atomic masses: H= 1.0, 0= 16.0, S = 32.1, Fe = 56.0)

A5 B 6

c 7 D. 8
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CE98_ii
Consider the following experiment,

stecam —

heat

metal X

Sy |

0— flame

delivery tube

During the experiment, a gas is fiberated. The gas can burn at the end of the delivery tube. X is

probably
A.  copper.
C. silver,

CE98_19

lead.
zinc.

In each of the four solutions shown below, a strip of zine is added.

t

silver nitrate lead(tl) nitrate
solution solation
zine zing
Tube | Tube 1f
magnesium sulphate copper(li)_su[phme
% solution solution
—~ zino
Ll; zine
Tube {11 Tube IV
Which of the following combinations is correct?
Tube QObservation
A, I no change
B. 1§ brown coating on zinc
C. 1§ o change
D. v grey coating on zinc
CE98_20

The following equation represents the reaction of an oxide of lead with hydrogen:
PbyOu(s) + 4Ha(g) — 3Pb(s) +4H0()

What mass of lead would be obtained if 68.5g of the oxide was consumed in the reaction?

(Relative atomic masses: O = 16.0, Pb =207.0)

A, 207g . B. 4l4dg

C. 62lg D. 828¢g

125

Provided by dse.life




CE98_27
Consider the following chemical equation:

Zn+pMnO; + gNHgw —=  Zn?* +xMn 03 + yNH;3 -+ 2H0
‘Which of the following combinations is correct?

x ¥ z
A 1 2 i
B. | 3 2
& 2 3 2
D. 2 2 3
CE98_44

Upon heating, a mixture of fron and sulphur gives a black substance, Which of the following
statements cancerning the black substance are correct?

(1} 1tis insoluble in water.

(2) Ttcan be attracted by a bar magnet,

(3} Tt reacts with difute hydrochloric acid to give a gas with a pungent smell,

A, (1) and {2) only B. (l)and (3} only

C.  (2)and (3) only D. (1),(2)and (3)
CE99_02

One mole of calcitm bromide contains

A. 1 mole of molecules, B. 2 moles of cations,
C. 2 moles of anions. D. 3 moles of atoms.
CE99 08

Iron can be produced from iron(JlI) oxide by the following reaction:
Fe03(s) + 3CO(g) — 2Fe(s) +3C0A(g)

What mass of iron(l1l) oxide is required to produce 2.1g of iron?

(Relative atomic masses: O = 16,0, Fe = 56.0)

A, 30g B. 45g
C. 60g D. 90g
CE99_17

The compound X2§ contains 58.9% of X by mass. What is the relative atomic mass of X?

(Relative atomic mass: § = 32.0)
A 115 B. 230

C. 390 D. 460
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CE99 21
Consider the following chemical equation:

ZHNO; + xFeSO0s + yH;804 —+ zFea(SO4); + 4H20 + 2NO
Which of the following combinations is cotrect?

x ¥ z
A, 2 1 1
B, 4 3 2
C. 6 2 3
D. 6 3 3
CES9 22

In which of the following situations is iran prevented from rusiing by sacrificial protection?
A.  Iron plates are joinled together wilh copper tivets.

B. Iron pipes are connected to lead blocks.

C. Iron sheets are plated with zinc.

D. Tron cans are coated with tin,

CE99_31

Which of the following metal oxides CANNOT be reduced by heating with carbon?
(1)  magnesium oxide

(2)  lead(ll) bromide

3y  iron(lil) oxide

A, (1)only B. (2)oniy
C.  (1)and (3) only D. (2)yaud (3) only
CE99_46
13! statement 2" statement
Metals have good thermal conductivity. Mestals are composed of giant lattices of

positive ions surrounded by valence electrons
which are frec to move throughout the {attices.

CE00_03

Iron cans used for canning food are usually coated with tin instead of zine. This is because
A.  tinis more reactive than zinc.

B.  tin ions are non-toxic but zinc fons are loxic.

C. tin forms an alloy with iron and this alloy is corrosion resistant.

D. tin prevents iron cans from rusting by sacrificiaf protection.
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CE00_04

Metal X forms an oxide. 27.53¢ of this oxide contains 24.96g of X, What is the mole ratio of X to
oxygen in the oxide?

(Relative atomic masses: 0= 16.0, X = 207.0)

A 101 B. 1:2
G a:3 D. 3:4
CEG0_33

It an experiment, a piece of calcium metal was added to a beaker of water. Which of the following
statements concerning the experiment is/are correct?

(1) The calcium metal sinks to the botiom of the beaker.

{2)  The calcium metal burnt with brick red flame.

{3) Atthe end of the experiment, an alkaline solution was formed in the beaker.

A, (Donly B. {2)only
C. (1) and (3) only D. (2)and (3) only
CE00_50
1% statement 2™ statement
Aluminium wwas used earlier than iron in the Aluminivm is more abundant than iron in the
history of mankind. earth crust.
CEO01_26

What is the percentage by mass of chromium in potassivm dichromate?
(Relative atomic mass: 0 =16.0, K =39.1, Cr=52.0)

A 177 B. 251

C. 354 D. 408

CEB1_30

Which iron nail in the test tubes shown below would rust most slowly?
A. B.

lap water
— iron nail
copper

tap water
- iront nail
tin

tap water
~ iron nail
zine

tap water
— iroi nail
lead
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CE01_38

In which of the [ollowing experiments would 2 metal be produced?
(1) heating silver oxide

{2)  heating iron pyrite

(3) heating n mixture of lead(Il) oxide and carbon powder

A. (1) and (2) only B. (I)and (3) only
C. (2)and (3) only D. (1), (2)and (3)
CEO01_49

1% statement 2 statement

Lithium is the most reactive element in Among the Group I elements, lithium loses
Group 1 of the Periodic Table. electrons most readily,

CE02 03

An oxide of element X has the formuln X203, 10.2g of this oxide contains 5.4g of X. What is the
relative atomic mass of X?

(Relative atomic mass: O = 16.0)

A 120 B. 180
c. 270 D. 360
CE02_08

Which of the following statements concerning aluminium is correct?

A, Aluminium is used to make stainless steel.

B.  The strength of aluminium can be enhanced by anodization.

C.  Alwninium is the most abundant element in the earih’s crust.

D. When aluminium is cxposed to air, a layer of aluminium oxide is formed on its surface.

CE02_{4

Ammonium dichromate, (NH4):Cr207, decomposes on heating fo give chromium(IIT) oxide, water
and nitrogen, What mass of waler is obtained when 126g of ammonium dichromate undergoes
complete decomposition?

(Relative atomic masses: H = 1.0, N=14.0, 0= 16.0, Cr = 52.0)

A 9g B. I8g

C. 36¢ D, g

CE02_23

Which of the following gases contains the greaiest number of molecules at room temperature and
pressure?

(Relative atomic masses: H= 1.0, N = 4.0, 0 = 16,0, Cl = 35.5)

A. 2.0 gofhydrogen B. [6.0gofoxygen

C. 180 gofammonia D.  60.0 g of chlorine
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CE02_26
When a piece of copper is dropped into an aqueous solution of compound X, the copper graduaily
dissolve. X is probably

A.  magnesium chloride B.  lead(Il) nitrate

C.  silver nitrate D.  ammonium chioride
CBU2_27

Which of the following objects is feast likely to contain titanium?

A, missile B.  water lap

C. bicycle frame D.  artificial hip joint
CE03_ 01

Which of the following pairs of elements in Group I and V11 of the Periodic Table would react with
each other most vigorously?

Group I Group VII
A, lithinm fluotine
B. ithium iodine
C.  potassium flucrine
D.  potassium iodine
CE03_02
Which of the following substances, upon heating in a test tube, would undergo a chemical change?
A, Water B. calchun oxide
C.  sodium chloride i D.  hydrated copper(Il) sulphate
CE03_05
Which of the following methods can be used to obtain atuminium from eluntinium oxide?
A.  reducing the oxide with carbon B. heating the oxide strongly
C.  electrolysis of the molten oxide D.  heating the oxide with iron powder
CE03_11

A sample of MgS0s » xH20(s) of mass 123.2g contains 63.0g of water of crystallization, What is
the value of x?
{Relative atomic masses: H=1.0,0 =16.0, Mg =24.3, 8§ =132.1)

A 4 B. 5
C. 6. D. 7
CE03_28

Which of the following gases contains the greatest number of molecules?
(Relative atomic masses: H= 1.0, C=12.0, 0= 16.0, Ne = 20.2, Cl = 35.5)

A, 50.9g of neon ’ B. 50.0g of oxygen

C.  50.0g of hydrogen chioride D.  50,0g of carbon monoxide
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CE03_09
Which iron nail in the beakers shown below swould undetgo cotrosion most readity?

A ' B, conneoling wire

copper iron

rod nait
tap
water

CE03 42

Iron pyrite (FeSs) looks like gold and its common name is *fool’s gold”. Which of the following
methods can be used to diétinguish iron pyrite from gold?

(1) comparing their densities

(2) comparing their electrical conductivity

(3) comparing the effect of heat on them

A, (1)and (2) only B. {I)and (3) only
C.  (2)and (3) only D. {1),{2)and 3}
CE0SSP_08

What is the formuta mass of magnesium fluoride?

A, 433 B. 623

C. 676 D. 813
CEQ5SP_21

Both aluminium and iron can be extracted from their oxides. Which of the following combinations
shows the commonly used extraction methods?

Aluminium Tron
A, heating with carbon heating with carbon
B. heating with carbon electrolysis
C. electrolysis e hm%in{; with earbon
D.  clectrolysis clectrolysis
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CEQ5SP_29
1! statement 2" statement
Iron was used earlier than copper in the Iron is more reactive than copper in the earth

history of mankind. crust.

CEOSSP_32
Lead forins an oxide, 27.53g of this oxide of lead contains 24.96g of lead. What is the empirical
formula of this oxide?

A, PO B. PLO:
C. P03 D, PbiO4
CE05SP_d1

Which of the following statements concerning anodization of aluminium atticles is/are correct?

(1) During the anodization process, aluninium articles are connected to the negative pole of the
power supply.

(2) Anodization can increase the thickness of the oxide layer on aluminium articles.

(3)  Afler anodization, alumintum articles will not easily be corroded.

A, (D only B. (2)only
C. (1)and (3) only D.  (2)and (3) only
CE04_12

The relative atomic mass of element X is 74.9. It forms an oxide containing 24.3% of oxygen by
mass. What is the mole ratio of X to oxygen in the oxide?

A 1:2 B. 1:3

€ 233 b 2:5

CE04_16

Magnesium can be obtained from magnesium oxide by

A,  electrolysis of the molten oxide. B. lheating the oxide strongly.

C. lheating the oxide with carbon. D.  heating the oxide wilh zine powder.
CEQ4 26

What is the percentage by mass of nitragen in the fertilizer (NH4);HPO4?

A 10.6% B. 12.3%

C. 212% D. 24.6%
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CE04_35

A piece of sodium is on fire in the laboratory, Which of the following methods can be used to pul
out the fire?

(1)  Using sand to cover the buming sodium

(2) Spraying foam from a foam extinguisher onto the burning sodivm

(3)  Spraying powder from a powder cxtinguisher onto the burning sodium

A. (1) and (2) only B. (1)and (3)only
C. (2yand {3)only D. (1), (2)aud (3)
CE04_48

14! statement 2™ statement

Lead can displace iron from iron(l¥) nitrate Lead oceupics a higher position in the
solution. electrochemical series than iron.
CE05_10

Directions: Q.10 and Q.11 refer to the following experiment.

Rust indicator solution was poured inlo the following glass dishes to cover the iron nails, which
were wrapped with different metal strips. The dishes were allowed to stand in air for some time,

silver strip zing strip copper strip magnesium strip
dish dish 2 dish 3 dish4
If the iron nail rusts, what woutd the colour of the rust indicator be around the nail?
A, yeliow B. brown
C. red D. blue
CE05_31
fin which of the dishes would the iron nail rest?
A. dish 1 only B. dish2only
C. dish | and dish 3 only D, dish 2 and dish 4 only
CE05_23

Which of the following samples of gases contains the smallest number of molecules?
(Retative atomic masses: H= 1.0, C= 12.0, N= 14,0, 0 = 16.0, 8 =32.1)

A. 10gof NO:2 . B. 10gofCO:

C. 10gofH.S D, 10goefCiHa
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CE06_08
Consider the foflowing equation:
VO +y Haq) + 2 I(ag) — ¥ VO{aq) + z 11200} + hiag)
(V is the symbol for the element vanadium.)
Which of the following combinations is correct?

X ¥ z
A | 2 1
B 1 4 2
C 2 4 2
D 3 G 3

CE06_09
Which of the following properties is considered the most important one when choosing an alloy for

making fuse in electric plugs?

A.  low melting point B.  high electrical conductivity
C.  good ductility D.  high mechanical strength
CE06_13

X and Y are two different nietals. Which of the following shows that ¥ is mote reactive than X?
A. X forms an fon with 2 charge of +2 while Y forms an jon with a charge of +1.

B. X reacts with difute hydrochloric acid but Y does not.

C. Xcandisplace Y from an aqueous solution of a salt of Y.

D. The oxide of X undergoes decomposition upon strong heating bu the oxide of Y does not.

CE06_18
Element X forms two oxides XO and XO,. If { mole of XO contains n atoms, 2 motes of XO2
would contain

A, 3/2natotns B.  2natoms
C. 3natoms D.  6n atoms
CE06_34

Which of the following changes oceur after an aluminium article has been anodized?
A.  Its electrical conductivity increases.

B.  lis tensile strength increases.

C. Tt becomes more easily dyed.

D. It becomes more easily oxidized,

CE06_37

The relative atomic mass of metal X is 55.8. 23.90 g of X is allowed lo react with excess oxygen
unti X is completely oxidized. The mass of the metal oxides obtained is 34.18 g. What is the
empitical formula of the oxide? (Relative atomic mass: O = 16.0)

A, XO B. X103

C. X0 b, X
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CE07 05
Metal Y and calcium are both in the same group of the Periodic Table. When equal mass of Y and
calcium respectively reacts with excess hydrochloric acid under the same condition, Y gives more
hydrogen than calcium does, Which of the following deductions is correct?

A.  The reactivily of Y is higher than that of caleium.

B.  The metallic bond in Y is weaker than that in calcium,

C.  The atomic number of Y is greater than that of calcium.

D.  The relative atomic mass of Y is smaller than that of calcium,

CE07 07
X, Y and Z are metals. The table below shows the observations when each of them is put into
copper(IT) sulphate solution:

Metal Observation

X No observable change

¥ Brown solid formed and colourless gas evolved

Z Brown solid formed
Which of the following arrangement correctly represents the ascending order of reactivity of the
metals?
A, X<Z<Y B. Y<Z<X
C. Z<X<Y D. X<Y<Z
CE07_11

D, J, R and Y represent four different compounds. D and J react according to the foifowing
equation:

D+2J —= R+2Y
o grams of D react with j grams of J to give » grams of R and y grams of ¥. What is the value of
»?

A, dtj—r B. d+2-»r
C. 2(d+j—r} D. @+ 2-ri2
CE07_34

What mass of iton can be obiained by complete reduction of 7.18g of iron(II1) oxide?
(Relative atomic masses: Fe= 55,8, 0= 16.0)

A 251g B. 1.86g
c. 502 D. 558
CE07 3%

Which of the following methods is most suitable for preparing a samiple of lead(fl} sulphate?
A, Adding lead to dilute sulphurie acid

B. Adding lead to copper{Il) sulphate solution

C.  Adding lead(1l) oxide to dilute sulphuric acid

D Addilxg Iaziﬁl(ﬂ) uitrate solution to ditule siilphuzic acid ~ 0 T
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CE07 48
1¥ statement 2™ statement
Galvanized iron is used for making food Zinc can prevent iron from rusting by
cans. sacrificial protection.
CE08 04

Consider the jonic equation below:
2MAO0s + 2 S +y HY —> 2Ma?* + x Sn** + 8110
What is the value of X?

A 2 B. 4

C. 5 D. 7

CE08_10

Which of the foliowing has the greatest number of ions?

A, 5 moles of iron(IIl) sulphate B. 6 moles of aluminium fluoride
C. 7 moles of lead(Il) nitrate D. 8 moles of magnesium sulphate
CE08_i2

Green patches appear on the surface of a metallic stetue in a musewm. Tt can be deduced that the
statue may contain

A, tin B. iron.
C. silver. D.  copper.
CRO08_{5

X and Z are metals, X reacts with Z(NO3): solution according to the following equation:
X(s) + 2%ag) —= X*(aq) +Z(s)

Which of the following deductions is correct?

A.  Both X and Z can react with water.

B. The reactivity of Z is higher than that of X,

C. X acts as a reducing agent itt the reaction.

D. Z acts as the negative pole when X and Z are used as electrodes in a chemical cell with

sodium chloride solution as electrolyte.

CE08_16

The oxidation number of metal M in its oxide is +2. Complete reduction of 11.9g of this oxide by
hydregen gas produces metal M and 2.7g of water. What is the relative atomic mass of M?
(Relative atomic masses: H=1.9, 0 = 16.0)

A 93 B. 243

C. 633 D. 1373
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CE08_26
Consider the following pieces of apparatus:

Which of the following processes can he perfornied by normal use of some or all of the above
apparatus?

(1) refluxing a reacting mixture

(2)  separating two immiscible liquids

(3) performing a simple distillation

A, (1) and (2) only B. (Dand (3)only
C. (2)aund (3)only D. (1),(2)and (3)
CE08_31

Organic compound Q has the following composition by mass:
C:37.5% H: 12.5% 0:50.0%

What js the possible chemical formula of Q?

(Relative atomic masses: H= 1.0, C=12.0, 0 = 6.0)

A, CH:OH B. CH:OH
C. HCOOH D. CH;COOH
CE08_34

From which of the following processes can lead be oblained in a schoot laboratory?
A, Lead(ll) oxide is heated strongly.

B, Lead(ll) oxide is mixed with carbon.

C.  Dilute lead(Tl) nitrate solution Is electrolyzed.

D. Zincis added to dilute lead(1l) niteate solution.

CE08_S0
17 statement 2" stalement
When equal mass of Mg and Zn granules is added Mg is more reactive than Zn.
separately to excess dilute H2S0s, a greater anount of
gas will be produced by Mg than Zn.
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CE09_0s
What is the percentage by mass of oxygen in Na;CO3 « 10H207
(Relative atomic masses: H= 1.0. C= 12.0, 0=16.0, Na =23.0)

A 727 B. 559

C. 224 D. 168

CE09_06

Which of the following rust prevention method does NOT mateh with the iron-made object?
Rust preyention method Iron-made obiget

A, painting gate

B. greasing machinery parts

C.  zinc plating food can

D.  chromium plating car bumper

CE09_08

Directions: Q.8 and Q.9 refer to the following diagram.

copper plate

zine plate

1 M sulphuric acid

Which of the following observations can be made in the above set-up?
A.  There is no sbservable change.

B.  Gas bubbles appear on the zinc plate.

C.  Gas bubbles appear on the copper plate.

D. The sulphuric acid gradually turns blue.

CE09_09

What will occur when the circuit is closed?

A, Bothi metal plates gradually dissolve.

B.  The sulphuric acid gradually turns blue.

C.  The hydrogen jons in the solution are reduced to hydrogen gas.

D, Electrons flow from the copper plale to the zinc plate in the extemnal circuit.

CE09_20

Which of the following half equations are itvolved when iron rosts?

() TFe —= Fe¥ 43¢

(2) Fe —— P4 2¢

(3) Fe* —» Fe¥*te

A, (D)and (2) only B. ()and (3)only
C. {(2)and (3) only D. (1), {2)and (3)
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CE09_33

An oxide of metal M reacts completely with carbon to give 12,6 of metal M and 2.38dm’ of carbon
dioxide measured at room temperature and pressure, What is the chemical formula of the oxide?
(Relative atomic masses: M = 63.5, 0 = 16.0;

Molar volume of gas at room temperature and pressure = 24dm’)

A. MO B. MO,
C. MO D. MOs
CEQ9_41

Anodized aluminium is more commionly used than iron for making window frames.
This is because

{1}  the cost for extracting aluminium is lower than the cost for extracting iron.
(2)  anodized aluminium is more corrosion resistant than iron,

(3) anodized aluminium is harder than iron.

A, (Donly B. {(2)only
C. (1) and (3) only D. (2)and (3) only
CE09 46

Which of the following information is needed in order to deduce the molecular formula of a
compound from its empirical formula?

(1) relative molecular mass of the compound

(2} percentage by mass of each constituent element

(3) relative atomio mass of each constituent element

A, (1)and (2) only B. (1)and (3) only
C. (2)and (3) only D. (1), (2 and (3)
CE09_47

Which of the following statements concerning the anodization of an aluminium object are correct?
(1)  The electrolyie used can be dilute sulphuric acid.

(2)  Alayer of aluminium oxide is formed on the surface of the object.

(3)  The aluminium object should be connected to the negative terminal of the power supply.

A, {lyand (2) only B. (1)and (3) only
C.  {(2)and (3)only D. (1}, (2yand (3)
CE10_03

X2 ion has an electronic arrangement of 2, 8, 8. Which of the foliowing statements concerning the
carbonate of X is INCORRECT?

A, Ttis a white solid.

B. Itisinsoluble in water.

C. It decomposes on heating.

D. It produces a brick red flame in flame test.
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CE10_04

Assuming that the total volume of 20 drops of water is 1.6 om?, what is the number of molecules
in 1 drop of water?

(Avogadro’s constant = 6,02 x 102 mol-"; density of water = 1.0 g e

Relative atomic masses: H = 1.0, 0 = 16,0)

A, 17x10% B. 3.3x10¥

C. 30xI0® D. 33x 0%

CE10_06

Which of the following components of air is NOT obtained industrially from fractional distillation
of liquid air? . .

A Arg) B. COig)

C. MNofp) D.  Oag)

CE10_08

Naturally occurring magnesiwm has three isotopes: 2Mg, *Mg and **Mg. The relative abundance
of the Mg isotope is 10%, What is the relative abundance of the Mg isotope?
(Relative atomic mass: Mg =24.3)

A 10% B, 15%
C. 2% D. 85%
CE10_14

‘What mass of methane upon complete combustion gives 0.90g of water?
(Relative atomic masses: H= 1.0, C=12.0, O = 16.0)

A, 040g B. 045g
C. 075g D. 080g
CE10_16

A boiling tube contains hot saturated copper(Il) sulphate solution. Large crystals of the salt can be
obtained by

A.  placing the boiling tube in a test tube rack on a bench.

B.  placing the boiling tube under running tap water.,

C.  placing the boiling tube in a ice-water bath.

D.  heating the solution to dryness.

CE10_2t

Which of the following substances contain(s) mainly calcium carbonate?
(1) rocksalt

(2) limestone

(3) oystershell

A, {(Yonly B.  (2)only

140

=

=7 T ==y T3 T =M =3 =y =3

CE10_22

Which of the following statements concerning potassitim and calcium is/are correct?
(1)  The reducing power of potassium is stconger than that of calcium.

(2)  The hardness of potassium is higher than that of calcium.

(3} The density of potassium is greater than that of calcium.

A, (Donly B. {2)ouly
C. (1)and (3) only D. {2)and (3)only
CE19_26

Which of the following safety measures should be taken when investigating the reaction between
sodium and water?” ’

(1)  Use foreeps to pick sodium.

(2)  Use asmall piece of sodium,

(3)  Use a small amount of water.

A, (1) and (2) only B, (1) aud (3)only
C. (2 and (3) only D, (1), @2)aud (3)
CE10_23

A certain oxide of manganese contains 49,5% of manganese by mass. What is the empirical formula
of this oxide?
(Relative atomic masses: O = 16,0, Mn = 54.9)

A, MuO B. MuD:

C. MmO D, Mu07

CEil_04

One mole of ethane and one mole of ethane have the same

A, mass. B.  number of atoms,

C. number of molecules, D.  number of bonded clectrons,
CEl11_08

An ore contains 80% of the zine sulphate by mass, Assuming that the other components in this ore
do not contain zine, what mass of the ore is reguired to extract 0.70g of zinc?

(Relative atomic masses: 8 = 32.1, Zn = 65.4)

A 088g B. 10g

C. 1.l0g D. L76g
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CEl1_23

I an experiment, excess zine granules are added to a solution cortaining copper(ll} ions and
magnesium fons. After complete reaction, the reaction mixture is filtered. Which of the following
statements concerning the experiment is/are correct?

(1) The residue contains magnesium metal.

(2)  The residuc contains copper metal.

(3)  The filtrate contains zine fons.

A, (D)only B, (2)only
C, (1) and (3) only D.  (2)and (3) only
CEl1_30
1¥ statement 29 statement
When excess magnesium ribbons are added When magnesium ribbons are added to iron(Il)
to iron{Il) sulphate solution, the solution sulphate solution, a displacement reaction
graduatly changes from pale green lo yeliow. ocours,
CEli_36

In order to prevent rusting, zinc blocks can be attaciicd to the surface of steel ships. This is because
A.  zine is stronger oxidizing agent than iron.

B.  zinc prevents iron from losing electrons.

C.  zine separates iron from air and water.

D.  zinc removes oxygen from rust.

CEl1_38
Hydrocarbon X contains 80% of carbon by mass. What is the empirical formula of X?
{Relative atomic masses: H= 1.0, C = 12,0)

A CH B. CH:
C. CH D. CHq
CEll_46

Which of the follawing are the advantages of using anodized aluminium to make drink cans?
(1}  The drink cans can be dyed more easily,

(2}  The hardness of the drink cans can be inercased,

(3} The corrosion resistance of the drink cans can be entance.

A, {yand (2) only B, (1)and (3)only

C. (2)and (3)only ' Do {1),(2)and (3)

142

DSE118P_05 )
Rust indicator containing potassium hexacyanoferrate(IIT) solution was poured into the following
glass dishes to cover the iron nails, which were wrapped with different metal strips. The dishes

were allowed to stand in air for some time.

silver strip 2ino strip copyper strip magnesiwn strip
dish 1 dish 2 dish 3 dish 4
1 the iron nail rusts, what would the color of the rust indicator be around the nail?
A, Yellow B. Brown
C. Red D. Blue
DSE11SP_06

Rust indicator containing potassium hexacyanoferrate(11l) salution was poured into the following
glass dishes to cover thic iron nails, which were wrapped with different metal sirips. The dishes
were allowed to stand in air for some time.

silver strip zine sloip copper sfrip magnesium strip
dish 1 dish2 dish 3 dish 4

In which pf the dishes would the iron naif rust?
A. Dish1only B. Dish2only
C. Dish 1 and Dish 3 only D. Dish 2 and Dish 4 only

DSE1{SP 15
Which of the following samples of gases contains the smallest number of molecules?
(Relative atomic masses : H= 1.0, C=12.0,N=14.0,0=16.0, S =32.1)

A, 10 gof NO2 B. 10gofCO;
C. 10gofiLs D, 10gof Gl
DSE12PP_06

X, Y and Z are three different metals. When these metals are placed separately into an aqueous
solwtion of tin(lf) nitrate, a spongy layer of tin is formed only on X. When each of the oxides of
these metals is heated strongly, only the oxide of Y gives a metallic lustre, Which of the following
represents the arrangement of these metals in decreasing order of reactivity?

C. Y>X>Z D. Z>X>Y
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DSE{2 03
In an oxide of metal M, the mass percentage of M is 55.0%. What is the chemical formula of this
oxide? (Relative atomic masses : 0= 16.0, M =39.1)

A, MO; B. M0
C. M0 D. M:0;
DSE12_09

Which of the following statements concerning an aluminium ore consisting mainly of Al;03 is
correct?

(Relative atomic masses: O =16.0, Al =27.0)

A.  Carbon can be used to extract aluminium from this ore.

B.  The abudance of this ore in the earth crust is very low.

C.  This ore confains more than 55% of aluminium by mass.

D.  Aluminium can be extracted from this ore due to the advancement of technology in apply

clectricity.
DSE12_16
Which of the following combinations is/are correct?
Object Corrgsponding corrosion prevention method / principle

(§9) Aluminium window frames
2 Galvanized iron buckets

Cathodic protection
Sacrificial protection

3) Tin-plated iron cans Alloying
A, (1) only B. {2) only
C. (1) and (3) only D. {2) and (3) only
DSBEI3_23
1% statement 2 statement
When iron and copper ate separated Iron can be oxidized more readily than copper.

immersed in hexane completely, iron
corrades faster than copper.

DSE13 05

Which of the following nicthods can be used to obtain magnesium from magnesium compounds?
A,  Electrolysis of a tolien magnesium compound

B.  Electrolysis of an aqueous solution of a magnesinm compound

C.  Heating magnesium oxide with carbon

D.  Heating magnesiunt oxide strongly
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DSE13_07
Both the frame and gesr system of a bicycle are inade of steel. Which of the following combinations
can be uscd to prevent these parts of the bicycle from rusting?

Frame Gear system
A. painting greasing
B. painting galvanizing
C. tin-plating greasing
D. tin-plating galvanizing
DSE13_13

Titanium (Ti) is & metal. 2.66 g of a sample of titanium powder is heated in excess oxygen until the
metal is completely oxidized. The mass of the oxide formed is 4.44 g, which of the following is the
empirical formula of the oxide formed?

(Relative atomic masses : O = 16,0, Ti = 47.9)

A, TIiO B, Ti;0s
C. Ti0s D. TiO;
DSE13 06
Which of the set-ups shown below can best be used to anodize an aluminum object?
A B.
platinum = aluminium plathum _ [TR==71=| _ aluminium
clectrode [ object clecirode I object
dilute ; dilute
H;804(an) H,80,(sq)
C D.
platinum (-] 171 aluminfum platinum _|=@= =[}5]__ aluminiom
electrode object electrodo object
concentrated concentrated
NiCl(aq) NaCl{aq)

DSE13_1%

Wihich of the following siatements about limestone isfare correct?

4) It gives a golden yellow flame in a flame test.

(5) Tt gives a colorless gas when heated strongly.

(6} it dissolves in dilute sulphuric acid to give a clear solution.

A.  (1)only B. (2only

(3 (1) and (3) only D. (2) and (3) only
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DSE4_03
The diagram below shows three iron nails of the same size and shape each immersed in a liquid.

IM AZNOy(ag) IM Zn(NOs)(aq) H00)

X Y z

Which of the fotlowing arrangements represents the ascending order of rate of corrosion of the

iron nails?
A, <Y <X B. Y<Z<X
C. Z<X<Y D, X<Z<Y
DSEl4_04

Refer to the following chemical equation:

Fe20i(s) + 3CO(g) —= 2Fe(s)+ 3C02(g)
N moles of Fea0; are aflowed to react with 2 N moles of CO under suitable conditions untii the
reaction stops. How many moles of Fe are formed?

A. N B. 2 N

2 4
.z b, -
C 3 N 3 N
DSE14_05

Hydrated sall X-nH:0 contains 51.16% of water by mass, Given that the molar mass of X is 120.3
g, what is n?
(Relative atomic masses: H =1.0,0 = 16.0)

A2 B. 5
C. 7 D. 10
DSE14_18

In an experiment, a small piece of potassium is added to a trough of water containing
phenolphthalein. Which of the following statements concerning the experiment are correct?
(1)  Anexothermic reaction occurs

(2)  Acolorless solution is formed.

(3)  The metal burns with a lilac flame.

A, (1) and {2) only B. (1) and (3) only

C. . (2)and (3)only D. (1), (2) and (3)
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DSEl4_i4

As shown in the diagram below, the glowing splint relights when solid Z Is heated,

// glowing splint
Z
heat
Which of the following chemicals may Z be?
A.  HgO B. AhOs;
C.  CaCOs D. MgCO:

DSE15_02

Which of the following processes would NOT give oxygen?
A. Heating mercury{II} oxide strongly

B Electrolysis of ditute sulphuric acid

[CA Fractional distillation of liquefied air

D Passing steam over heated magnesium

DSEL5_05

A gel containing NaCl(aq), K;Fe(CN)s(aq) and phenolphthalein is yellow in color. An iron nail is
put into the gel and corrodes after a period of time. Which of the following colors would NOT be

observed in the gel afler the iron nail corrodes?

A, Blue B. Pink
C. Grey D,  Yellow
DSE15_07

Consider the following set-ups:

aluminium board

iren hook (1)

aluminium board

copper hook (3)

Which hook would corrode first?

copper board
iron hook (2)

{ron board

copper hook (4)

A.  Ironhook(l) B.  Iron hook (2)
C. " Copperhook (3) 77 . D. " Copper hook (4)
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DSEL5 21

‘Which of the following observations would be expected when some caloium granules are put in
cold water inside a test tube?

(1)  Acloudy mixture is formed.

(2)  The test fube becomes warm.

(3)  Colourless gas bubbles are formed.

A, (1) and (2) only B. (1) and (3) only
C. (2) and (3) only D, M), 2yand (3)
DSELG_03

Consider the following information conceming metal Y
(1) Y reacts vigorously with water,

(2 Y forms an oxide with chemical formula Y20.
(3)  Anatom of Y has five occupied electron shells.

Y may be

A, silver(Ag). B. caesium {Cs).
C.  strontium (Sr). D.  rubidium (Rb).
DSEl6_04

Consider the following experimental set-up:

= hydrogen gas

moist glass wool waler

heat ocoasionally  heat strongly

Which of the following would NOT be X?

A, fron B. Zinc

C. Copper b.  Magnesium
DSEL6_05

Tin plating is used to prevent iron cans from rusting because

A, tin provides sacrificial protection o iron.

B tin layer prevent iron fromt exposure to air.

C. tin is higher than iron in the motal reactivity series.

D tin and iron form an alloy which does not corrode.

DSEI16_09

t mel of a hydrocarbon requires 9 mol of oxygen for complete combustion. Which of the following
may e this hydrocarbon?

A, CgHs B. CeHio
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DSE16_23

1* statement 274 statement
During anodizalion, the aluminium oxide The corrosion resistance of atuminium can be
on the surface of aluminium is reduced to enhanced by anodization.

metal,

DSEL7_03
A hydrocatbon burns completely in oxygen lo give 17.6 g of carbon dioxide and 3.6 g of waler.
Which of the following is the empirical formula of the hydrocarbon?

A, CH B. CH:
C. G D, Gls
DSE17_09

Which of the following processes would NOT produce metal?
A.  Healing zinc oxide

B Heating copper(1) oxide with carbon

C. Blectrolysis of molten lithium chloride

D Heating iron(Itl) oxide witl carbon menoxide

DSE}7 13
in which of the following cases would the iron nail corrode fastest?
A B.
i i 5% C;Hs0H
iron nail 95% C;Hs 1M NeNOsag)
C. D
conducting wire conducting wire condueting wire
iron nail copper rod
iron nail coppet rod
1M NeNOs({aq)
1M NaNOas(ag)
DSEL7_19

Which of the following statements concerning anfrydrous copper(1T) sulphate powder are correct?
(1)  His white in color.

(2)  Itdissolves in water to give a blue solution.

(3)  Itcan be obfained from heating hydrated copper(ll) sulphate crystals

A, {I)and (2) only B. (t) and (3) only

C.  (2yand (3} only D. (1), (2)and (3)
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DSE18_03
A cerlain mass of a samiple of AgxO(s) is strongly healed in a test tube. Which of the following
shows the refationships of the mass of the contents {m) in the test tube with time (t) from the start

of heating?
A, B.
" / m
— = o=
C D.
m m
N —_—
DSE18_04

1f 8.0 g of sulphur dioxide gas contains n molecufes, how many molecules does 2.0 g of oxygen

gas coniain?

A, 20n B. 4.0n
G, 025n D. 0.50 n
DSE!L8 06

Dilute sodium hydroxide solution is added to a 0.1 M solution until in excess. Which of the

following comnbinations is correct?

Sohution Observation
A.  Zinc sulphate White precipitate formed
B. Calcium nitrate White precipitate formed
C.  Lead({l) nitrate Yellow precipitate formed
D. Iron(lI) sulphate Dirty green precipitale formed
DSE18_07

Which of the following statements concerning iron and magnesium is correct?

A, Tronis ductile but magnesium is not, '

B.  Iron corrodes less readily than magnesium,

C.  The abundance of magnestunt is higher than that of fron in the earth crust.

D. Both magnesium and iron can have more than one oxidation number in their oxides,

150

DSEI8 09

X, Y and Z are different metals. When they are placed separately in NaCl(ag), only Y gives
colorless gas bubbles. When cach of their oxides is heated strongly, only the oxide of X gives a
colorless gas, Which of the following shows the decreasing order of reactivity of these three metals?

A Y>Z>X B X>Y>Z
C. Y>X>Z D. Z>Y>X
DSEL9 06

2.53 g of NaHCOx(s) was heated until no further changes and 1.59 g of a sotid remained, Which
of the following equatiotnts matches with the experimental result?

(Relative atomic masses : H= 1.0, C = {20, 0 = 16.0, Na =23.0)

A. NaHCOsx(s) — NaOH(s) + COuxg)

B. 2NaHCOs{s) —= NayOufs) + 2C0x(g) + Hig)

C. 2NalICOis) —= Nm€Os(s) + HO(g + COxe)

D.  2NaHCOs(s) — Na:O(s) + H;O(g) + 2CO0:(g)

DSELS_08

39.2 g of an oxide of rubidium (Rb) contains 28.5 g of rubidium. What is the empirical formula of
this oxide ?

{Relative atomic masses : O = 16.0, Rb = 85.5)

A, RbO
B. RbO;
C. RbO
D Rb0;
DSE19 15

Which of the following methods can slow down the corrosion of an iron-made object 7
(1) Conneet it to a piece of lead.

(2) Plate a layer of copper coating completely onto its surface.

(3) Connect it to the cathode of a chemical cell.

A, {(Donly

B. 2)only

C.  (lyand (3)only
D. {2yand (3) only
DSE19_17

Which of the following metal oxides can be reduced to a metal when heated with carbon using a
Bunsen burner?

(1) Lead(l) oxide

(2) Magnesinm oxide

(3} Copper(ll) oxide

A, (Donty

B. ()only

C.  {t)and (3)only
B, (2)ond (3) only
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Refer te the information in the table below

-

-1 T1 ™

Material Rank é‘i";:éi’szd“”” Density/ g cm™ R“?i‘f’f;;ﬁ’;“
P 4 80 4
Q 3 7.8 1
R 2 10.5 3
S 1 27 2

Which is the best material to make aircraft body 7

Do
@O

Consider the following experimental set-up :

z iron nail
g Y

In which of the following combinations would the iron nail rust the fastest 7

balloon already fitled with gas X at the start

X A 4
A, hydrogen petrol
B. hydrogen distilled water
C. oxygen petrol
D. OXYBER distilied water

The observations of heating three metal carbonates are shown below :

Metal carbonate Observation
X,C0; A gas was given out and & shiny silvery solid was formed.
Y,CO, There was no observable change.
ZCOy A gas was given out and a yellow solid was formed.

Which of the following shows the decreasing order of reactivity of the metals ?

Al Z>Y>X
B. Y>X>Z
C. Z>X>Y
D. Y>Z>X

Which of the following ways is / are acceptable in the storage of the chemical concerned 7

(1) Store concentrated H,SO,(1) in a copper container.
(2} Store concentrated AgNOs{aq) in a brown glass containe
3) Store concentrated Pb{NO;);(aq) in an iron container.

Al {1) only
B. (2) only
& (1) and (3) only
D. {2) and (3) only

T,
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DSE21_04

4.

M, Q and R are three different metals. When their oxides are separately heated, only the oxide of M gives
a metallic lustre. When their carbonates are separately heated with a Bunsen bumner, only the carbonate of
R gives no observable changes, Which of the following shows the increasing order of reactivity of the
metals ?

Al R<Q<M
B. R<M<Q
C. M<R<Q
D. M<Q<R
DSE21_18
18. Both aluminium and iron form oxides on their surfaces when they are exposed in air. The oxide of

aluminium can prevent the atuminium from further ¢orrosion, but the oxide of iron cannot prevent the iron
from further corrosion. What is / are the reason(s) ?

H The oxide of aluminium adheres firmly on the aluminium surface while the oxide of iron adheres
ioosely on the iron surface.

{2) The oxide of aluminium is insoluble in water while the oxide of iron is soluble in water,

3 The oxide of aluminium has a giant jonic structure while the oxide of iron does not.

(1) only
{2) enly
{1} and (3} only
(2) and (3) only
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Structural Questlons
CE90 05a
The set-up below was used Lo investigate the corrosion of iron:

tap
waler

methanol

iron
zine nail

strip

After some time, the solution from each tube was tested with potassium hexacyanoferrate(IIT)
solution. Tt was found that corrosion of iron occurred only in tubes A and B.
(i) State the colour change when the solution from tube A was tested with potassium
hexacyanoferrate(l)solution.
(i)} When the iron nait in the (ube B corroded,
[§3] indicate what cation and anion were produced, and
2) write the half equation to show the formation of each ion.
(i)  In which of the tubes would bubbles of gas be observed?
Write an equation for the reaction involved.
(iv)  Explain why corrosion of iron did not oceur in

{1 tube C.
2) tube D.
(9 marks)
CE91_02¢

Tron sheets can be tin-phated by electrolysis of either tin(IL) or tin{l¥) compounds before they are
used to make food cans.
(iii)  Give one reason to explain why iron is first tin-plated before foad cans are made from it.
(iv)  If the tia-plated iron sheet has been scratched fo expose the iron, can it still be used to make
a food can? Explain.
(3 matks)
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CES_04a
A student used the following set-up to determine the empirical formula of an oxide of iron,

Before the experiment, the student was instructed fo see whether the iron powder was rusty and to
remove any rust from it.

After weighing a sanple of pure iron powder, the student then heated it strongly in a crucible,
opening and closing the lid from time to tinme until the reaction was complete. He then reweighed
the content after cooling.

The following resuits were oblained:

Mass of crucible + lid 25.27g
Mass of crucible + lid + fron powder before heating 26.16g
Mass of crucible + lid + content after cooling 26.50g

[63) If the iron powder were rusty, describe briefly how the rust could be removed chemically,
Write an appropriate equation for the reaction.

@iy  Give TWO reasons why the crucible lid was opened and closed from time to time during
feating.

(i)  Catculate the empirical formula of the oxide of iron from the above data,
(Relative atomic mass: O = 16.0, Fe = 56.0)

(9 marks)
CE92 01b
The table below gives some information about three metals A, B and C:
Metal Ra(.e Orc,o rm.smn Eicctrtfz a.I Strength of metal | Cost per tonne
in moist air conductivity
A Fast Very good Moderate $13400
B Fast Good Good $13800
C Stow Very good Maoderate $37000
(i)  Based on the information given above, explain which metal is most suitable for making
(1) electrical cable,
2) window frames.

(i)  Suggest one method to reduce the rate of corrosion of metal in moist air.

(iiiy  Why can metals conduct electrioity?
(7 marks}
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CE92_04b CE94_06a
Silvery metal A reacts vigorousty with water to form colourless solution B. When B is subjected to The following experiment set-up was used to determine the empirical formula of an oxide of copper.
the fiame test, it gives a persistent yellow flame. When B is added to copper(Il) nitrate solution, i
precipitate C is formed. C changes into black solid D upon strong heating.

@) What is metal A? Write a balanced equation for the reaction between A and water. town gas
(ii)  Describe how the flame test on B can be carrled out in the Jaboratory. —
(iif)  Write an ionic equation for the formation of C,
(iv)  Give the name for D. | combustion tube
(6 marks) ! heat
i In the experiment, 8.58 g of an oxide of copper, after complete reaction, produced 7.62 g of capper.
CE93 Ota : () Deduce (he empirical formula of the oxide of copper.
Aluminium and iron can be used in making window frames, (i}  Write an cquation for the reaction that occurred in the combustion tubs,
() Describe an experiment to show that aluminium is more reactive than iron, (iii)  State TWO potential hazards associated with this experiment, and suggest a safety precaution
(i)  Although aluminium is more reactive than iron, explain why most window frames are now for each hazard.
made of anodized aluminium instead of painted iron. (iv) At the end of the reaction, heating was stopped, Hewever, it was necessary to continue pass
(5 marks) the town gas through the combustion tube until the tube had cooled down. Explain why.
{Relative atomic masses: Cu=63.3, O = 16.0)
CE93_05a (8 marks)
The following table lists some reactions of iron(lH) nitrate solution:
Reaction Observation Fquation CE95_0t
(1) Zinc powder was added fo Zu(s) + 266 (aq) —= : Rubidium (Rb) and potassium befong to the same group in the Periodic Table, The relative atomic
iron(JII) nitrate solution. - Zn?*(aq) + 2Fc*(aq) mass of nibidium is larger than that of potassium.
&  What would be observed in reaction {1)7 Explain your answer, (&)  Explain whether rubidium is more reactive than potassium.
(2 matks) (b)  Write a chemical equation for the reaction between rubidium and water. (State symbols
should be given.)
CE94 01 {c) Suggest how rubidium can be stored safely in the laboratory.
The table below lists some information about {hree metals X, Y and Z. (d)  Suggest ONE safety precaution for handling rubidium in the laboratory.
Metal X Y z | (5 marks)
Atomic number 12 20 -
Action of cotd water A colourless gas CE95_06b

No apparent change No apparent change The table below gives some information about five metals.

stowly cvolves

Action of 0.1M A colourless gas ~ No apparent chinge e Rcla?ve rcsi'stance Relative strength
fiydrochloric acid evolves Metal A Price per kg ($) o COHOSl?n of metal
(@)  To which group in the Periodic Table does Y belong? carth’s crust (%) (1 = least resistant (1= lowest
O Write an equation for the reaction between X and 0.1M hydrochloric acid. 4 = most resistant) 3= highest)
(An fonic equation witl NOT be accepted for this question.) Al 8.1 170 3 i
(i) Draw electronic structures for the TWO products formed in (i} above, showing Sl 0.0055 140 3 3
electrons in the outermost shell ONLY. Au 0.0000004 1160000 4 2
(c)  What would be observed when Y is added to 0.(M hydrochloric actd? Fe 5.0 20 1 3
(d)  Based on the resulls of the reaction given in the above table, arrange the three metals in Zn 0.007 160 2 2

() Although gold has & very low abundance in the carth’s crust, gald was discovered by mana

descending order of reactivity. Explain your answer.
long time ago. Why?

(8 marks)
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iy Which of the metals in the above table is the most suitable to make pipes for hot water?
Explain your answer.
@iy (D Aluminium does not corrode casily. Why?

2) Aluminium is a principal material for making aircraft but its strength is relatively
fow, Suggest how the strength of aluminium can be improved to make it suitabie
for making aircraft.

(ivy (1) Bascd on the information given in the table, suggest ONE factor that affect the price
of a metal,

2) Suggest ONE other factor (not indicated in the table) that can also affeet the price
of & metal,

(9 marks)

CE96 04
Briefly describe an experiment, using the foilowing apparatus and materials, to show that air is
necessary for the rusling of iron.
2 test tubes, a test tube holder, 2 Bunsen burner
2 clean iron nails, paraffin oil and tap water
{8 marks)

CE97 01
For each of the tasks fisted in the table below, decide which substance on the right is the best to
use to accomplish the task. Bxplain your answer in each case.

Task Substances

(a) To attach a substance to the Calcium,
iron hull of a tanker to Copper,
prevent the full from Zine

rusting

CE98_01
Lithtum is a group | element in the Periodic Table. It occurs naturally in two isotopic forms. The
relative ahundance of each of these isotopes is shown in the table below:

Tsotope SLi L
Relative abundance {%) 74 92.6
(e} Apiece of freshly cut lithium metal is placed in air.
@ What would be observed on the sutface of the metal after some time? Write the
refevant chemical equation.
(ii) Draw the electronic diagram of the product in (i), showing electrons in the
outermast shells only.
(3 marks)
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CE98_08b ‘
The photograph below shows a can of fruit juice. The body of the can is made of iron coated with
another metal, The top of the can and the right-pull are made of aluminium,

alumininm-top

G) Q] Suggest ONE reason why the iron body is coated with another metal.
) Name ONE metal commonly used for coating the iron body.
(i)  Suggest ONE reason why aluminium, rather than iron, is used for making the top of the can
and the ring-pull.
(iity  Bxplain why it is not advisable to buy cans of fruil juice
(4] if the cans have scratches on the iron body;
) if the cans are swollen.

(iv)  There is an increasing tendency for manufacturers to use cans made entircly of aluminium
for the storage of fruit juice, Suggest ONE advantage and ONE disadvantage of using

aluminiun cans for the storage of fruit juice.
(9 marks)

CE99_02
For cach of the following experiments, state ONE observable change and write a chenical equation
for the reaction involved.
(b) A small picce of caleium is ploced in a Bunsen flame.
(6) A mixture of copper(Il) oxide and carbon powder is heated in a test tube,
(4 matks)

CE00_03
Consider the following materials:
Aluminium, bronze, copper, lead, mild steel and titanium
For cach of the tasks listed below, choose the ONE matesial which is best to accomplish the task.
Explain your choice in each case.
(a)  making electrical wiring

(b)  making overhead high voltage cables
(4 marks)
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CE00_09a
X, Y and Z are theee different metals. The table below shows the results of two experiments carried
ouf using the metals or their oxides.

Experiment X Y z

Adding the metal {o Effervescence No observable change | No observable change

water

Heating fhe metal | No observable change

Metat produced No observable change

oxide
() Based on the above information, arcange the three metals in order of increasing reactivity. i

Explain your answer. [

{3 marks) [
CEQ1_05
Explain why anodization, sacrificial protection and tin-plating can protect metals from corrosion.
(9 marks)
CEO01_07¢

The photograph below shows a diamond ring:

18-oarat gold diamond

) Explain why gold and diamond cach has a high melting point.
(i)  18-carat gold is an alloy of gold. Suggest ONE reason why 18-carat gold instead of pure gold
is used in making the ring,
(You are NOT required to consider the price of the malerials.)
(3 marks)

CE01 08a
(iiy A part of the Periodic Table is shown below:
Group

1 il 1 v v Vi v 0

2 Li Be B C N (o] F Ne

Period 3 Na | Mg | Al Si P S Ct Ar

9 K Ca By Kr

5 Xe

Tor cach of the following pairs of clements, suggest ONE reaction in which both elements
behave similarly. In cach case, write a chemical equation for the reaction involving cither
one of the elements.

[¢3) magnesiun and calcium
(2 marks)
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CE92 01
Both ammonium dihydrogenphosphate and anumonium sulphate are nitrogenous fertilizers.
()  Listall the elements in ammonium dihydrogenphosphate,
(f mark)
© Caloulate the percentage by inass of nitrogen in anunonium sulphate.
{2 marks)

CE02_02
For each of the following experiments, state an expected observation and write a chemical equation
for the reaction involved.
(a) A miagnesium ribbon is placed in 8 Bunsen flame.
(2 marks)

CE02_06a
Magnesium can be extracted from sea water which contains magnesium fons. The extraction of
magnesium from sea water involves three stages.

Stage 11 Add slaked lime to sca water to precipitate magnesium jons as magnesium hydroxide.

Stage 2: Heat the magnesivm hydroxide obtained in a stream of hydrogen ¢hloride gas to give
magnesium chloride,

Stage 3: Extract magnesium by electrolysis of the molien magnesium chloride.

0] What substance is mainly present in slaked lime?
(i)  Write a chemical equation, with statc symbols, for the reaction in Stage 2.
(ii)  Explain why molten magnesium chloride can conduct electricity.
(3 marks)

CE02_07a
Caloite is a mineral which contains mainly calchum carbonate, An experiment, consisting of the
following five stages, was conducted to detenmine the percentage by mass of calcium carbonate in
a sample of calcite,

Stage I:  Weigh the sample. Add dilute nitric acid to it until the acid is in excess,

Stage 2:  Filter the mixture abtained in Stage 1 to remove any undissolved solid.

Stage 3: Add excess sodium sulphate solution to the filtrate to precipitate out calcium sulphate.
Stage 4: Collect the calcium sulphate precipitate and wash it with distilled water.

Stage 5: Allow the caloium sulphate to dry and weigh it.

(i) Write a chemical equation for the reaction of calcium carbonate with dilute nitric acid,
Suggest how one can know that excess acid has been added in Stage 1.

(i)  Draw a [abelled diagram of the set-up used in the filtration process in Stage 2.

(iii) Write the i6nic cquation far the reaction iif Stage 3.

(iv)  Explain why it is necessary to wash the precipitate with distilled water in Srage 4.
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(v) ‘The results obfained in the experiment are listed below:
Mass of the calcite sample =798z
Mass of the calcium sulphaic obtained = 10.52g
[$)] Caleulate the percentage by mass of calcium catbonate in the sample of calcite.
) State ONE assumption in the calculation.

(Relative atomic masses: C=12.0, 0= 16.0, S = 32.6, Ca= 40.0)

(10 marks)
CE02_08b
Both carbon and silicon are Group IV elements in the Periodic Table.
(iv}  Silicon can be obtained by heating siticon dioxide with carbon strangly.
[¢8) Wrife a chemical equation for the reaction involved.
) Suggest ONE use of silicon.
(2 marks)

CE03 02
X, Y and Z are three different metals. The table below lists the results of threc experiments carried
out using the metals or their oxides.

Experiment X b'% Z

Adding metal to cold Formation of a
E No abservable change | No observable change
water coloutless gas
Adding metal to Formation of a . X
Formation of reddish

copper(Il) sulphate colourless gas and a N No observable change

. . , brown sclid
solution reddish brown solid

Heating metal oxide Formation of a solid Formation of a solid

No observable change

with catbon powder with metallic [ustre with metallic lustre

(@)  Whatis the colourless gas formed when X is added to cold water? Suggest a test for the gas.
()  Name the type of reaction that occurs when the oxide of Y is heated with carbon powder,
e} Amange the three metals in order of increasing resctivity. Explain your answer.
d}  Whyisa colourless gas formed when X is added to copper(ily sulphate solution?

(7 marks)

CE04_0!
Caleium reacts with cold water to give a colourless gas.
(ay  Write a chemical equation for the reaction.
() Inapractical lesson, a student added a few pieces of calcium granules into a beaker of cold

water.
) Draw a labelled diagram to show how the student could collect the gas produced.
(ii) The student recorded the following obscrvation in his laboratory report:

“Evolution of the colourless gas was at first slow but became faster after some time.’”

Suggest an explanation for the student’s observation,
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(c)  Potassium also reacts with cold water. State TWO differences in observation when potassium

and catcitm are added separately to cold waler.
{7 marks)

CE04_08b

Corrosion of iron often results in the formation of rust on its surface.

[0} What is the chemical nature of rust?

(i)} State the essential conditions for the rusting of iron,

@)  For each of the following iron objects, suggest a suitable method to protect it from corrosion:
(1) bicycle gear wheet
2) underground water pipe

(iv)  Explain why connecting the body of n car to the negative terminal of the car battery can help
protect the car bady from corrosion,

(v}  Although afuminiut occupies a higher position than iron in the electrochemical series, it is
more resistant to corrosion than iron.

(O] Provide an explanation for the phenomenon,
2) Suggest a method to enhance the corrosion resistance of aluminiun.
(7 marks)
CEB5_02

(a)  Upoen strong heating, silver oxide {Ag20) undergoes decomposition as represented by the
following word equation:
silver oxide — silver + oxygen
(O] Transcribe the word equation into a chemical equation.
(it} Bxplain why the decomposition is a redox reaction.
(iii) Calculate the mass of silver that would be obtained when 3.50 g of silver oxide
undergoes complete decomposition,

(5 marks)
(b)  Copper(ll) oxide can be reduced to copper using the set-up shown below:
copper{IT) oxide
flame
hydrogen —»
heat
(i) State an expected observation cliange in this experiment,
(i) Suggest ONE way to show that a metal is formed in this experiment.
(iii) Werite a chemical equation for the reaction of copper(1l) oxide with hydrogen.
(iv) Suggest why it is necessary to bum the residuat hydrogen in the set-up.
{4 marks)
1631
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(©)  Isitpossible to deducc from the results of the experiments in (a) and (b} that copper occupies
a higher position in the melal reactivity series than silver does?
Explain your answer.
(t mark)

CE05_08
Lead (Pb) is an clement in Group TV of the Periodic Table.
(@  Anoxide of lead, X, contains 90.6% of lead by mass, Calculate the empirical formula of X.
{2 marks)
() X is known to be a mixed oxide composed of PbO and PbOz. Based on your answer in (a),
deduce the mole ratio of PhO to PbO; in X.
(2 marks)

CE07_06

Read the paragraph below and answer the questions that foifow.

Magnesium is a useful metal, Sclentisis adopt different methods to exiract magnesium
from magnesium oxide. In 1828, a sclentist obtained magnesium In two steps. In lhe first
step, magnesium oxide recals with chioine and carbon to form magnesium chioride, In
the second step, the magnesium chloride formed reacis with potassium to give
magnesium. In 1851, some sclentistis adopted another chemical process to obtain
magnesium from magnesium chloride. Polasslum Is not used In this process, and there
Is even no need to use any other chemicals.
(a)  Write a chemical equation for the reaction that occurred in the first step of the method used

by the scientist in 1828,
{1 mark)
(b}  Name the type of reaction between potassium and magnesivm chloride, Why can potassium
react with magnesium chloride to give magnesium?

{2 marks}
© @ What would be the chemical process that can oblain magnesium from magnesium
chloride, without using potassium or other clieinicals, in 19517
(i1 What property does magnesium chloride possess so as to make the chemical process
possible?
(2 marks)
(d)  Suggest one use of maguesium in daily life.
(L ﬁmk)
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CE08_03
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Four iron-made objects are placed separately in gel with rust indicator solution containing
potassium hexacyanoferrate(tll), and allowed to stand in air for some time. Complete the following

table by writing down the observation and giving the relevant explanation for each of the eases.

Case

Observation

Explanation

Iron-made object fully plated
with zine

Tron-made object fully plated
with tin

Iron-made object fully plated
with zinc, but patt of the zinc
scrafched to expose the iron
underneath

Tron-made object fully plated
with tin, but part of the tin
scratched to expose the iron
underneath

CE09_02

(2)  Magnesium can bum in air under strong heating.

{S marks)

0] State the expected observation when magnesiunt burns in air.
(i) Magnesiuin nitride is also formed when magnesium burns in ait.
(1)  State the chemical formula of magnesium nitride.
(2)  Draw the electronic diagtam of magnesium nitride, showing electrons in

the outermost shells only.

(3 marks)
(b)  Carbon can be used to extract metals from certain mefal oxides.
O] Suggest how copper can be extracted from copper(11) oxide using carbon. State the
expected observation.
(ii) Explain whether carbon can also be used (o extract magnesium from magnesium
oxide,
{3 marks)
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CE09_03

Iron powder can be used fo make *warm packs’ for keeping users warms. A kind of warm pack is
made by putting iron powder in a package which allows air to pass tirough. The package also
contains ofher stbstances for speeding up the production of heat.

(@)  According to the given information, suggest why this kind of warin pack can produce heat.

(2 marks)

(b)  Explain why iron powder, instead of a piece of iron with the samc mass, is put it the warm
pack.,

(1 mark)

(e}  Theother substances in the package include moist sodium chioride. Suggest why it can speed
up the production of heat: - -
(1 mark)

CE09_13
For question 13, candidates are required to give answers in paragraph form. For this question, 6
warks will be awarded for chemical knowledge and 3 marks for effective communication,

Electrolysis can be applied to enhance the corrosion resistance of iron. Describe the chemical
principle involved in this application. Your description should include the chemical reactions

involved, end the use of appropriate electrodes and electrolyte,

(Diagrams are NOT requited.)

(9 marks)
CE10_01 -
Beth bromine (Br) and chlorine (Cl) are Group VII elentents in the Periodic Table.
(@)  What is the name commonly given to this group of clements?
(1 mark)
()  The electronic arrangement of bromine is 2, 8, p, q.
pis ;i qis .
(1 mark)

(¢)  Explain, in terms of bonding and structure, why the boiling point of bromine is higher than
that of chlorine,
(2 marks)
(@) Rubidium (Rb) is a Group 1 element in the Periodic Table. It reacts with bromine to form an
ionic compounnd,
(6] Write a chemical equation for the reaction involved.
(i) Write the electronic arrangement of a rubidivin jon,
(2 marks)
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CE10_04
M0 is an oxide of metal M. Upon heating, M2O decomposes to give M and oxygen only.
(a)  Suggesta method for testing oxygen, and state the expected observation.
(1 mark)
()  In an experiment, 3.48g of MaG completely decomposes to give 3.24g of M. Calculate the
relative atomic mass of M.
(2 marks)

(¢)  Bxplain whether M can react with dilute hydrochtoric acid,
{1 matk)

CEll 02
Under same experimental conditions, the same mass of ‘expired’ and *fresh’ calcium granules were
separately put into water as shown in the diagrams below. The ‘expired’ caleium granules bave been
cxposed in air for a long time, while the ‘fresh’ caleium granules are newly brought.

gas

— water

— *fresh’ calcimun granules
Diagram 2

(@) Name the gas collected, and write a chemical equation for the reaction involved,
(2 marks)
)  Suggest why less gas was collected in the set-up of Diagram I than in that of Diagram 2.
{1 mark)
(¢)  Would the pH of the content in the beaker increase, decrease or remain unchanged afler the
calclum granules were put into the water it Diagram 2? Explain your answer.
(2 marks)

(d}  Suggest TWO potentind hazards in pecfonming the above experiment.
{2 marks)

ALO2(In)_01
Devise an experiment, using chemicals and apparatus commeonly available in & school laboratory,
to determine the number of water of crystallization per formula unit of CaSOy in the sample of

blackboard chatk.
{4 matks)
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ALOA(I)_08d
(i) Explain why carbon dioxide extinguishers must not be used to put out a piece of burning

sodiun,
(t mark)
(ii) Suggest a proper way to put out a piece of burning sodium in the laboratory.
(I mark)
ALO4(TD)_01 (Modifieid)
A gaseous compound A has the following composition by mass:
N 216%, O 492% and F 292%
(a) Deduce the empirical formula of A.
(2 marks)
(b) Ifthe molecular mass of A is in the range of 60 to 70 and hence deduce its molecular formula.
(2 marks)

ALLI(D_07
(a) Copper(ID) sulphate(V]) erystaltizes from its aqueous solution as CuS04+5HO(s}).
(i}  The water of crystallization of the salt can be liberated upon healing. Suggest a
chemical test to show that water is being liberaied.
(1 mark)
(iiy  Outline an experimental method to establish that the salt is pentahydrate.
(3 marks)
(iif)  When CuSO4+5H20(5) is heated slowly such that the temperature rises steadily, it will
lose four water molecules at about 110 °C, and then the last water molecule at about
250 °C.
Using the axes below, sketch the change of mass when a sample of CuSO4+5H,0(s)
is heated stowly.

mass (arbitrary unit)

1 L 1

100 150 200 250 300
temperature / °C (2 marks)

ALI12() 01
The potassinm salt of the iron(I17) ethanedioate complex has the following composition by mass;
K, 26.8%; Fe, 128%; C,16.5%; O,43.9%
(ethanedioate: C204™)
Calculate the emipirical formula of this potassium salt.
(2 marks)
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ASLI12(11) 02

Metal M forms a water-sojuble bromide MBr;. The following gravimetric analysis experiiment was
conducted to deterinine the formula mass of MBra,

A solution of MBrz was prepated by dissolving 0.400 g of MBra(s) completely in defonized water.
The solution was acidified with HNO3(aq) and thet: {reated with excess AgNOs(aq). The AgBr(s)
formed was separated from the mixture by filtration, washed and dried. Its mass was found to be
0.816 g.

(2) Given that the cation of M in MBrz does not react with Ag'(aq) ions, caleniate the formula

mass of MBra.

{3 marks)
(b) Caleulate the relative atomic mass of M, and deduce what M is,
(2 marks)
AL13(1D_05
(b)  Account for the difference in reactivity of Ca(s) and Ra(s) with water.
(2 marks)

DSELISP_03

X, Y and Z are three different metals, The table below lists the results of three experiments carried
out using the metals or their oxides.

Experiment X Y Z

Adding metal to cold formation of a no observable

no observable change

water colorless gas change
Adding metal to formation of a .
formation of a
copper(il) sulphate colotless gas and a . i no observable change
. i . reddish brown solid
solution reddish brown solid

Heating metal oxide formation of a solid | fonnation of a solid

no observable change

with catbon powder with metallic lustre |  with metallic lustre

()  What is the colourless gas formed when X is added to cold water? Suggest a test for the gas.

(2 marks)
(b) Narme the type of reaction that ovcurs when the oxide of ¥ is heated with carbon powder.
(1 mark)
(¢) Amange the three metals in order of increasing reactivity, Explain your answer.
(3 marks)
(dy  Why is a colorless gas formed when X is added to copper(1l) sulphate solution?
(1 mark)

DSE1{SP_08
For each of the following experiments, state an expected observation and write a chemical equation
for the reaction involved.
(&)  adding dilute hydrochloric acid to zinc granules
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DSEI2PP_05

The fuel used in the torch for the Beijing 2008 Olympic Games was an alkane X with the following
composition by mass:

C,81.8% H,182%
(@) Deduce what X could be.

{3 marks)

DSEi2_05
In order fo prepare 50 dm® of 0.F M CuSO4{aq), an inexperienced clectroplating worker added the
required exact amotmnt of CuSO4s*SH20(s) to water in a plastic container. He then stirred the mixture
with an iron rod until the CuSO4+SH0(s) dissolved completely. Finally, he sent a sample of the
solution to the Quality Contro! Laboratory for aualysis, but found that the concentration of
CuSO4(aq) was lower than 0.1 M.

(@) With the aid of e chemical equation, explain why the concentration of the CuSQs{aq)
preparcd was lower than 0.1 M.

(2 marks)

DSE12_09

The diagram below shows an experimental set-up for investigating the factors affecting rusting,

jron nail A

iron nail B wrapped with magnesium ribbon

> get containing NaCl(ag),
" KsFe(CN)s(aq) and
phenolphthalein

iron nat! € scaled with grease
(a) ‘What would be observed if an iron nail in the above set-up rusts?

{I mark)
(b)  Suggest which of the iron nails in the above set-up would NOT rust during the experiment.
Explain your answer.

(3 marks)

DSE13_03

Compound W contains carbon, hydrogen and oxygen only. The relative molecular mass of W is
88.0. Complete combustion of 1.32 g of W gives 2.64 g of carbon dioxide and 1.08 g of water.
(a) Deduce the molecular formula of W,

(relative atomic masses : H= 1.0, C = 12.0, 0 = 16.0)

(3 marks)

168

DSE13_07
Thermite reactions broadly refer to exothermic oxidation-reduction reactions between a metal
powder and a metal oxide. One example is the reaction of finely divided iron(fll) oxide with
aluminium powder. This reaction results in a very high temperature, and is conunonly used in the
welding of rait tracks for trains, At this very high temperature, the molten iron formed joins the rail
tracks together.
@ (i) Complete and balence the chemical equation for the following thermite reaction,

__FeOs(sy + ___ Als) —
(1 mark)
(i) Sketch a labelled enthalpy level diagram for this reaction.
{1 mark)
()  Copper powder CANNOT be used to replace aluminium powder in catrying out the thermite
reaction with iron{lIf) oxide. Explain why.
([ mark)
{c)  The extraction of iron from its ores also involves the reduction of iron oxides.
() Suggest why aluminium is NOT used as the reducing agent in iron extraction,
(1 mark)
(i) Suggest ONE reducing agent comimonly used in iron extraction.
: (1 mark)

DSEl4_04
With reference to the methods of obtaining copper, magnesium and silver from their oxides, deduce
the order of reactivity of these three metals.
(4 matks + 1 mark)

DSEL5_03
Aluntiniunt and iron are commeonly used consleuction materials,
(a) Suggest why iron was used eatlicr than aluminium in history.
(t mark)

(b) A compound contains iron and oxygen only, In an experiment for determining the empirical
formula of this compound, 2.31 g of the compound was hieated with carbon monoxide. Upon
complete reaction, carbon dioxide and 1.67 g of iron were formed.
()  Calculate the empirical formula of this compound.

(2 marks)

(i)  Write the chemical equation for the reaction invelved in the experiment.
{1 mark)
(iif)  Ascarbon monoxide is poisonious, suggest one necessary safety precaution in carrying

ouf the experiment,
(1 mark)
(e) Explainwhy a galvanized iron object does not easily rust even if the zinc layer is broken.
(2 marks)
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(d)  Explain why anodization can prevent aluminum object from corrosion.

(2 marks)
DSEL6_01
Refer to the following information of phosphorus (P) and chlorine (Cl).
P Cl
Alomic number 15 17
Relative atomic mass 31.0 35.8

(¢) A compound of phosphorus and chlorine has a relative molecular mass smaller than 250, It
contains 22.6% of phosphorus by mass.
(i) Deduce the molecular formula of the compound.
(2 marks)
(i) Draw the clectron diagram for the compound, showing electrons in the outermost shells

only,
(¥ mark)

DSEL7_02
Water pipes used to earry drinking water are commonly made of copper instead of Iron. Although
lead-containing solder can be used to join these waler pipes, such use is prohibited.
(a) Suggest one chemical property of copper that makes it more suitable than iron for making

water pipes. Explain your answer.

(2 marks)
(b) () Suggest one reason of adding lead to soldering materials.
(1 mark)
(i) Explain why lead-containing solder is prohibited in joining these water pipes.
(1 mark)

DSEI18_0i
(b) Inanexperiment, 1.25 g of lithium nitride is formed when a piece of lithium is burnt in air.
(i)  Write a chemical equation for the reaction involved.
(1 mark)
(i) Calculate the mass of lithium that reacted with nitrogen,
(Relative atontic masses: Li = 6.9, N = 14.0)
(2 marks)
(c) Name another compound which will also be formed when lithium is burnt in air.
(1 mark)

DSEI8_05
Electroplating and rust prevention arc common applications of clectrochemistry,
(b) Suggest a method, besides painting or electroplating, that can prevent underground iron-

made pipelines from rusting. Explain your answer.
{2 marks)
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DBSE19_02
Sodium chloride crystal has a giant fonic structure,
(a)  The diagram below shows a part of the structure of sodium chloride crystal with some fons
issing.

}) P o =Na'
¢ 0= Cl-
............4.“ ............
Complete the diagram by using e asNa* ionand O as Cl-ion,
(b) From an experiment, it was found that there are 4 Na* ions and 4 ClI~ ions in a cube of
sodium chloride crystal of volume 1.80 X 10722 em?,
(i) Express the total mass of 4 Na® jons and 4 CI- ions in terms of the Avogadro’s
constant L. (Relative atomic masses : Na =23.0, CI =35.5)
(i)  Hence, calculate the Avogadro’s constant L, given that 1.00 em? of sodium chloride
crystal weighs 2.17 g.

(3 marks)
DSE19_09
Iron cans nsed to store food products are commonly coated with a thin layer of tin.
(a)  The thin layer of tin prevents iron cans from corrosion.
(i)  Briefly describe the principle for this kind of corrosion prevention.
(1 mark)

(i)  Expiain whether these iron cans would corrade more readily once their surfaces are
damaged by scratching,
(1 mark)
(iii)  Suggest why galvanisation is not suitable to prevent corrosion in iron cans that are
used to store food products.
(1 mark)
(b} There is an increasing trend for manufaciurers to use cans made entirely of aluminium for
storing food products.

(@)  Explain why aluminium is more resistant to corrosion than ivon, slthough it oceupies
a higher position than iron in the reactivity series.
(1 mark)
(ii)  Name the process that increases the corrosion resistance of aluminium cans.
(1 mark)
(iif)  Other than corrasion resistance, suggest one advantage of using aluminium to make

cans,
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11. In the electrolysis of 1.0 M CuSOu(aq), copper cathode and carbon anode are used. Which of the following
combinations is correct ?

DSE21_03(c)(1)

3l {c) (ii) Under certain conditions, 1.0 g of $i0; is allowed to react with 1.0 g of Mg. The
equation for the reaction is shown below :

$i0; + 2Mg — 2MgO -+ Si Cathode Anode
Calculate the theoretical mass of Si that can be formed. A. Copper diSSOIVCS Oxygen 15 for.mefi
(Relative atomic masses : O = 16,0, Mg = 24.3, Si = 28.1) B. Copper dissolves Sulphur dioxide is formed
C. Copper is deposited Oxygen is formed
D. Copper is deposited Sulphur dioxide is formed
DSE21_06(d)(1),31)
(@ Lead can also be obtained from lead(Il) oxide using carbon. 15. P, Q and R are three different metals. When dilute HCl(aq) is added to these metals separately, only Q and
) Write a chemical equation for the reaction. - R give a colourless gas. When zinc is added to aqueous solutions of their chlorides separately, only the
() The diagram below shows an incomplete set-up for performing the reaction : chloride of R shows no observable change. Which of the following shows the increasing order of the
reducing power of the metals ?
1’"" apparatus W
tead(I1) oxide + carbon A. R<Q<P
B Q<P<R
C. P<Q<R
D P<R<Q

[$3)] Add suitable drawing (with label) to the diagram for completing the set-up.

2) Name apparatus W.

(3 marks}

2022

*8. Describe and explain the similaritics and differences between the chemical principles involved in tin-plating

and galvanising in the rusting prevention of iron-made objects.
(6 marks)
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(c)

The chemical kinetics of the following reaction at a certain temperature was studied :

Several trials of an experiment were performed under the same experimental conditions, except
varying the initial concentration of S;03*"(aq) (represented by [S20327(aq)]o), to measure the

$205*(aq) + 2H*(aq) — SOx(g) + S(s) + H20(1)

initial rate of formation of S(s) (represented by ro). The following graph shows the experimental
results obtained from these trials :

@

(i)

(iii)

(iv)

log [$205(aq)]o

-2.30 -2.20 -2.10 -2.00 -1.90 -1.80
e
‘b

-1.00

’

-1.10

-1.20

01 30;

-1.30

-1.40

-1.50

71

| -1.60

|

What is meant by the term ‘initial rate’ ?
(1 mark)

The rate equation for the reaction is shown below :

Rate = k [S2052(aq)]“ [H*(aq)]®  where k is the rate constant,
a is the order of reaction with respect to $;03%(aq)
and b is the order of reaction with respect to H'(aq).

Given that the concentration of H'(aq) used was much higher than that of S;032"(aq) in each
trial, explain why the above rate equation can be modified as shown below :

Rate = k' [S205%(aq)]* where k' is regarded as a constant.
(2 marks)

By using the dotted lines in the graph above, deduce the order of reaction with respect to

$205%(aq). {8 markd
marks

The experiment was repeated at_25°C and 35 °C separately, while other experimental
conditions were the same. The rate constant of the reaction at 25 °C is k; and the rate constant
of the reaction at 35 °C is ka. The ratio of k; to k; is 1.9 : 1.0. Calculate the activation energy
of the reaction, in kJ mol™. —r

(Gas constant R = 8.31 J K™ mol™'; Arrhenius equation : log k = constant — -Z—JE{R?)

(2 marks)
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Structural Questions

CE90_05a
@)  from colourless (or pale yellow) to blue.
Gi) (1) Fe* (or iron(Ih) jons)
OH- (or hydroxide ions)
(2) Tels) — TeM(aq)+2¢”
2H:0() + Ox(g) +4dc~ — 40H"(aq)
(iti) tube A
Fe(s) +2H"(aq) —= Ha(g) + Fe¥(s0)
OR, Fe(s) + 2HCl(rq) — FeCla(aq) + Hag)
(iv) (1) zinc is more reactive than iron
OR, sactificial protection by zine
(2) absence of water and oxygen

CE9! _02¢
(iti) Tin prolects iron from rusting because tin prevents the contact of iron with water and air.
{iv) No. Iron is more reactive than tin.

Tron will fose electrons and corrade faster.

CE91_0da
()  Heat the rusty iron with earbon.
2F¢;03 +3C — 4Fc+3C0»
(ii) The lid was opened to allow coming in of air.
The tid was closed to prevent leaking out of iron powder.

(iif) Fe o}
Mass 26.16 - 2527 26.50-26.16
=0.89g =034 g
Number of moie 0.89 0.34
Tl 0.0159 qe = 0.02125
Mole ratio 0.0159 i 002125 T
0.0159 0.0159 :
=3 =4

Empirical formula = Fe304

CE92_01b
@ (1) Aischosen because
A conducts efectricity very well;
The cost of A is low;
A can be protected from corrosion by adding plastic coatings.
OR, C is chosen because
C conduels electricity very well;
Chasa higﬁ resistance {o corrosion;
Although the cost of C is high, C can be uscd for a long time.

{1
[
(1
(1
M
8}
[

t

18}

]
[t
[H]

[2]
[t
1
[t

(3]
]

3]
]
{1
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(2) B is chosen because (any two):

B is very hard;

The cost of B is low;

B corrodes very fast but this can be prevented by painting.

OR, C is chosen because
C corrodes very slow;
Although the cost of C is high, C can be used for a long time.

(i)  Any one:
¢ Painting

*  Connecting the metals with a more reactive metal (by sacrificial protestion)

* By making alloy
s Adding plastic coating
»  Electroplating

(iii) Metals have mobile electrons (or ‘sea’ of delocalized elecirons) for conducting

electricity.

CE92_04b

(i) Aissodium metal.
2Na+2H:0 —= 2NaOH+H:

(i) Step 1: Put a clean platinum wire into concenirated hydrochloric acid
Step 2: Dip the platimum wire into solution B '
Step 3: Put it to the Bunsen flame

(li) Cu*aq)+20H (aqg) — Cu(OH): (s}

(iv) Copper(Il) oxide

[Note: when copper(1l) hydroxide is strongly heated, it tums to black copper(If) oxide

Cu(OH): — CuO +H:0]
Blue black

CE93 0la
(i)  Adding Al and Fe metal in dilufe hydrochloric acid,
Al will react and give out colaurless bubbles at a faster rate than that of Fe.
[Note:  2A1+6HCE — 2AICl3 + 3H; (faster)
Fe+2HCI — FeCh+ Ha (slower)]
OR, Al metal can displace iron from iron(1l) sulphate solution,
the solution changes from pale green to colourless and a silvery solid is
formed,
. 2Al(s) + 3Fe™(aq) ~—= 2A1*(aq) + 3Fe(s) (Displacement reaction)
(i)  Anodized aluminium contains a protective Iayer of AL:Os.
But the painting on iron is easily scratched off,
Therefore, iran corrodes much faster than aluminium.

[
[

ifn

i

I3
a
]
(]

m
]

H1
{1

[
(]
{1
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CE93_05a

()  Fe* solution changes from yellow (or brown) to pale green.
It is a redox (displacement) reaction that Fe**(aq) Is reduced by Zn to Fe?*(aq).
CR94_01
(a) Groupll
(b) @) X+2HC — XChL+H,
OR, Mg+2HCI — MgCl+H
(if) 2+ - B
X
(¢}  Acolourless gas rapidly evolves.
[Note: Y is Caleium
Ca{s) + 2HCl{aq) — CaClafaq) +Ha(g)]
W Y>X>z
Y is most reactive beeause only Y can react with cold water but X and Z cannot.
X is more reactive than Z because X can react with HCI but Z cannot.
CE94_06a
i) Cu [¢]
Mass 7.62¢ 8.58—762=096g
Number of mole 7.62 0.96
B5- 0.12 TR 0.06
Mole ratio 0.12 0.06
.06 .06~
Empirical formula is CuzO
(i) CuO(s)+Hafg) — 2Cu(s)+H:0(l)
OR,  Cu0O(s)+COg) — 2Cu(s) + COxAg)
(iii) Tirstly, town gas is toxic,
sa the experiment should be done in fume cupboards.
Secondly, buming of 2 mixture of town gas and air is explosive,
s0 the combustion tube should be flush with town gas before heating.
(iv) This is done to prevent the hot copper miefal reacting with oxygen.
CE95_01
(8). RbIsmore reactive than K because Rb can release its foutermost) clectron more readily.
(©) 2Rb(S)T 2Hh0() ——= 2RLOHGQ)+Ha(g) o '
(e)  Store under paraffin oii

{1
{1

i3]

1

i

(1]

{1

[t
3l
[t

]

i1}

Q]
Ny
(1
m
(1

1

{2}
{1}
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(d) Any one:

»  Wear gloves

s Do not touch dircetly
o Use a pair of forceps
o Wenr safety glasses

¢ Use a safety screen

CE95_06b
@)  Gold is very unreactive which can be found free in nature.
(iiy Copper{Cu

because: any two

iy (h

@
v M
@

CE96_04

e it does not corrode casily
»  has a high metallic strength
¢ isrelatively cheap
Al reacts with oxygen in alr to form a layer of atuminium oxide
which is not permeable 10 oxvgen and water. So it prevents the metal from further
cotroston,
Alloying (with other metals e.g. Cu/Mn/Mg)
The pricc depends in its abundance in the earth’s crust.
Any one:
¢ cost of extraction
e cost in mining
o supply and demsnd of the metal

Chemical knowledge

Step 1t
Step 2:

Step 3¢

Place some tap water in a test tube to remove any undissolved oxygen (air)

Place one nail in o test tube containing some tap water (Tube 1) and the other nail
in a test tube containing the boiled water (Tube 2)

Add some paraflin oif on top of the boiled water in tube 2 to prevent air to dissolve
into the water to get in contact with the nail.

After some time, reddish solid (rust) can be seen in tube 1 but no change in tube 2.

Effective communication
CE97_01
(@) Zinc
Both zinc and calcium are more reactive than iron. They can prevent iron from rusting

by sacrificial protection.

However, calcium reacts readily with water, so it cannot be used.

CE98_Olc
)  The metal surface will turn dull
4Li5) + Oxg) —= 2L120(s)

. |

{1

)
1
2]

i
U]

(i

i
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i
2]
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(1
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CE98_08b
() (1) Toprevent iron from rusting. 11
(2) Tin(Sn) [t}
(i) Alis sofer than iron, The ring pull can be pulled off more easily. n
(iti) (1) Tin (Sn) is less reactive than iron (Fe). m
Tron exposed to air will rust faster. i :
{2) Fruit juice in swoilen cans has already deteriorated {tum bad), 1 .
gas generated by {anacrobic) respiration of bacteria causes the can to swell, [t
(iv) Advantages: [1]
o Alis lighter
» is more resistant {o corrosion than Fe ’
* can be recycled more easily 5
» can be dyed more easily
Disadvantages: n
¢ Al is more expensive
» is not so sfrong as Fe
CE99_02
()  Calcium burns with a red (Brick red) flame and formation of white powder (solid) I
2Ca+0; —= 2Ca0 m
(b)  Reddish brown powder (solid) n
CuQ+C — Cu+CO (11
OR, 2Cu0 +C —= 2Cu+CO;
CE00_03
(a) Copper [1]
Good electrical conduclor f1]
(by Aluminium n
Low densily fn
CE00_09a
(i) Reactivity: Y<Z<X (1]
Y is the least reactive because only the oxide of ¥ decomposes on heating, The oxidesof  [1]
X and Z are stable to heat.
X is the most reactive metal because only X can react with watet. {11
178
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CE01_05
Chemical knowledge

Anodization is to thicken the fayer of aluminium oxide on the surface of aluminium metat.
The oxide layer is impervious (impermeable) to oxygen (water) / prevents the metal Fron
reaction with air.

Sacrificial prodection is {o attach a more reactive metal to a fess reactive metal,

The more reactive metal is more readily oxidized (forms cations) to gives out electrons,
Corrosion of the loss reactive metal is prevented.

Tin-plating is to coat the surface of an iron object with tin.

Tin can protect the iron from rusting because tin layer prevents oxygen and water from
contacting with iron for rusting to occur,

Effective comunication

CE61_07¢

(i)  Gold has strong metallic bond between atoms.
Diamond has a covalent network struclure and strong covalent bonds exist between
carbon atoms.

(i)  18-carat gold is stronger and not casily deformed.

CEG1_08a
(i) (1) Both Mgand Cacan burn in air.
2Mg+0; —= 2MgO
OR, 2Ca+02 — 2Ca0
Alternative answer:
Both Mg and Ca react with {hot) water.
Mg +2H0 —= Mg(OH): +H
OR, Ca+2H:0 — Ca(OH):+ H:

CE02 01
{b) Nitrogen (N), hydrogen (M), phosphorus (P} and oxygen (0)
[Note: ammonium diliydrogenphosphate = NHiH,PO4]
(&) (i) Formulamass of (NH280: = (14+4)x2 + 32 + 16x4 = 132
14x2
132
{Accept 21, 21,2 and 21.21)

% by mass of N =

=212

CE02_02
(@) Maguesium burns with a brilliant flame and a white sofid (MgO} is formed.
2Mg+0; —= 2MgO (white)

(n
(1

1l
n

[
t

13

(1

[

m

{1
{1

1

{1
{1}

{1
n
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CE02_06a

(i)  Calcium hydroxids / Ca(OH);

ity Mg(OH)a(s) + 2HCIH(g) — MgClh(s) + 2H0(0)
(iii) Molten magnesium chloride contains mobile ions.

CE02_07a
(i)  CaCOx(s) + 2HNOs(ag) — Ca(NOi)alaq) + Ha0(l) + COx(g)

OR, CaCOs(s) +2HYaq) ~ Co(aq) + HaO(l) + COxg)

Evolution of CO; stops

OR, Test the pH of the solution using pH paper, the pH should be less than 7.
(i) Diagram

filter paper
residue CaCOs(s)

filter finnel

filtrate

(i) Ca¥(aq) + S0 (aq) — CaS04(s)
(iv) Toremove any soluble impurities (or appropriate example)
® O ~ 10.52 3
mole of CaSO* = m =0,0774
Mass of CaCOs in the samiple of calcite = mole x nolar mass
=0.0774 x (40 + 12 + 16x3)

=774 g
7.74
% by mass of CaS0, = 7—9-§x 100% = 97.0

(Accept answers from 96.5 to 97.0)
(2)  The sample does not contain jons which form fusoluble sulphate, e.g. Ba?*, S¢2*
OR, There is no loss of Ca** fons during the experiment
OR, CaCQ; is the only calcium-containing compound present in the sample

CE02_08b
{iv) (1) Si0+C —= Si+CO:
OR, 8i0z+2C —= Si+2C0O
(2) Anyone:
¢ making computer chips
» electronic parts
+  alloy
* semi-conductors

“e silicony

(n
(n
{1
tf]
]

2]

i1
[t
[t

(1

[t

{11

(1
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CE03_02 CE04_08b
(@) Hydrogen i (i)  Hydrated iron(IID) oxide / Fe203 .xH20 [Rh]
1t burns with a *pop’ sound. m @) Conditions; oxygen (air) and waler m
(t) Redox. n (i) (1) Greasing/oiling [£8]
(e} Reactivily: Z <Y <X m (2) Connect it to a miore reactive metal (¢.g. Zn / Mg) &8
Y is more reactive than Z as Y can displace Cu from CuSOq{aq} but Z cannot. [1] {Also accept sacrificial protection.)
X is more reactive than Y as X can react with cold water but Y cannot. 2} {(iv) ‘The battery supplies clectrons to the car body to prevent it from oxidized. [1]
(d) X isareactive metal. It reacts with water in the copper(il) sulphate solution and the i1 (v} (1) The surface of aluminium is covered by a layer of oxide which is impermeable to  [1]
colorless gas liberated is hydrogen. air and water,
[Note: copper(I} sulphate solution contains water. And water reacts with X (Na, K or (2) The thickness of the oxide layer can be increased by anodization. [1]
Ca) to give hydrogen.
e.g. 2Na+2H0 —= 2NaOH + Hy) CEDS_02
@ (@ 240 —=4Ag+ O [13
CE04_01 (i)  The oxidation no. of Ag decreases and the oxidation no. of O increases. [t}
(8) Ca{s)+ 2H0() —= Ca(OH)(aq) + Halg) 3] (it 3.50
® 0 2] mole of Ag;0 = FHEG79Y + 16)
test fube No. of moles of Ag =2 x no. of noles of Ag.0
Mass of Ag that can be obtained = 107.9 x no, of moles of Ag
2(107.9
a = —(2?3—1-5—2 X35=326¢g 131
,é_‘,t:—,\i'-f%é&% (b) (i) The black oxide changes to reddish brown metal. m
%& 5 . (i)  The metal obtained can conduct electricity. 1]
o= calcium metal (i) CuO+H, —» Cu+H0 0
(1 mark for a correct set-up; 1 mark for the label of an appropriate gas collecting (iv) Hydrogen is explosive / flammable. [1]
device) (¢} No. The reactivity of Cu and Ag can only be compared using the some reaction, m
(i) The calcium metal is covered by a layer of calcium oxide. {1
Renction between Ca and water starts only when the oxide layer dissolves. {1 CEO05_08
OR, The reaction of calcium with water is exothermic, () Pb 0]
The renction becomes faster at clevated temperatures, Mole ratio 950.6 9.4
(Accept other reasonable answers.} 207.2 16
(&) Any TWO of the following: {2} 0.4373 ' 0.5875
« Potassium floats / moves about on the surface of water while calcium sinks, Simplest ratio 3 4
o Potassium melfs (to fornt a silvery ball) while caleium does not. Empirical formula of X is PbsOs. 2]
e Potassium bums (with a lilac flame) while calcium does not catch fire. (b) Let mole ratio of PbO to P02 bex 1 y
« The reaction of potassium with water gives a hissing sound while that of calcium mote of Pb x+y 3
and water does not. ) _ mole of O = ;(+_2y =% m
o The reaction of calcium with water gives bubbles while that of potassinm with X is a mixturs of PhO and PbOz in a mole ratio of 2 : 1. i3]
water does not. OR, X is not a mixture. In X, two-third of the lead exists in an oxidation number
{Accpet other reasonable answers) +2, while one-third in an oxidation number +4,
181 182
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CE07_06

(@) MpO+Ch+C —= MgCh+CO
OR, IMgO+Ch+C —= 2MgCi2 +CO2
(b) Redox (reaction) / displacemment (reaction)

Potassiun is a more powerful reducing agent / more reactive than magnesium,

© o

Electrolysis

(i) Magnesivm chloride is an ionic compound / elcctrolyte / conduct electricity in

molten state / contains mobile fons.
(d) Sacrificial protection / making alloy / firework / flash

CE08 03

Case

Observation

Bxplanation

Iron-made object fully
plated with zinc

No observable changes

Tron does not rust without
contact  with water and
oxygen / air

Iron-made object filly
plated with tin

No observable changes

Tron does not rust without
contact  with water and
oxygen / air

Tron-made object fully plated
with zine, but part of the zinc
scratched to expose the iron
undemeath

No observable changes

Zine is more reaciive / loses
electrons miore ecasily than
iron

OR, sacrificiaf protection

Iron-made ebject fully plated
with tin, but part of the tin
seratched to expose the iron
uniderneath

Blue colour observed near
the scraiched area

The exposed iron rusts, Fe
changes to Fe?* which tumns
the indicator to blue / Fe is
more reactive than Sn

CE09_02

(@ () Brilliant light

OR, white powder formed

@) (1) Mgy
@

B ®

o)

Mix carbon powder with copper(iI) oxide, and heat the mixture strongly.

Brown powder is formed.

(ii) No. MgO is very stable. / Mg is high in the reactivity series of metal, /Mg is a
strong reducing agent, / Mg loses electrons readily.

Yol

(1]
(]
i
(]
£l

{1
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(11

1
i
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CE09_03

(@)

Iron powder reacts with oxygen.
The eeaction is exothermic.

(b) Increase surface area / raie of reaction between iron and oxygen. / Speed up hieat
production.

(c) Provide mobile fons. / Provide electrolyte. / Increase conductivity. / Increase rate of redox
reaction, / Facilitate electron transfer.

CE09_13

Chentical knowledge

A description of electroplating of fron:

a

The protective layer plated on iron can be a metal such as nickel / chromium / copper /
silver,

. Electrolyte used is an aqueous salt solution of the metal. Example: nickel(II} sulphate

(solution).
The metal {e.g. Ni) should be made anode (positive electrode / connected to positive
pole of power supply).

. The iron object should be made cathode (negative electrode / connected to negative

pole of power supply).

. The mietal {c.g. Ni) (anode) is oxidized / loses electrons to form ions.

(Accept half equation: Ni —»  Ni** +2¢7)

The metal ions (e.g. Ni?*) are reduced / gain electrons on iron (cathode) surface to form
metal (e.g. Ni)

(Accept half equation: Ni** +2¢- —= Ni)

Effective communication

CE16_01

(@) halogens

& p 187

(¢} Chlorine molecules attract cach other by van der Waals’ forees / weak intermolecular

@

forces, so do bromine molecules.

Bromine has a bigger molecular size than chlorine, and thus the van der Waals’ forces /
intermolecular forces between bromine molecules are stronger than that bebween
chiorine molecules.

(i) 2Rb+Br, - 2RbBr

(i) 2,8 18,8

{q
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CEl10_04
(@) Relights a glowing splint
(b) Letm be the relntive atomic mass of M.
MassratioM : O=2m: 16=3.24: (348 -3.24)
OR, Mass ratio M ; MaO =2m : 2m+16)=3.24 : 3.48
324 348-324

OR, Mole ratio M=0=7. MT*ZM
3.24 3.48
OR, Mole mtioM=M20=T: m=2:1
m= 108
(©) No. The reactivity of M is very low. / M is lower than hydrogen in the electrochemical
series.
CE11_02

(a)  Hydrogen
Ca+2H)0 —= Ca{OH)+H:
(b) Most of the ‘expired’ calcium had been oxidized by air to form caleium exide.
(c) The pH would increase
1t is because caleium hydroxide formed is atkaline.
(d) Any TWO points, | mark for each point
¢ Hydrogen formed is explosive / flammable.
o Cateium / calcium hydroxide formed is corrosive.
» Heat is given off from the reaction,

ALOZ() 01

Heat a sample of the blackboard chatk (with a known mass) in a crucible until there is no
furtlier reduction in mass. Assuming that the initial mass and the final mass of the sample are
my and n1z respectively.

No. of moles of CaS0, = i =2
o.ofmoles of Lad04 = oo o T Tex 4 136
_my—mg my -y
No. of maoles of H,0 = Tx2+16- 18
. " my =y | nly
No. of moles of water of crystallization per formula unit of CaS04 = TR

ALO4(I)_08d

() The high temperature of the piece of buming sodium may cause decomposition of CO..
The sodinin will continue to burn.

(ii) Covering the piece of busning Na with sand / use dry powder extinguisher to put out the
fire.

—-y
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ALOA(ID)_01 (Modifieid)

a Mole ratio of N :0:F=§%§= -‘}19?2 %: 1.543:3.075:1537=1:2:1 i
', empirical formula : NOo.F 1
() Molecular formula of A: (NO2F)a
60<(14.0+160x2+{90m <70 [1]
0.923 <n < 1.077
n=1 {nmustbe an integer)
Molecular formula: NOoF )]
AL1L(D)_87
(@ (i)  Treatthe vapor withanhydraus CoCh / dry cobalt(lI) chloride paper. Achange  [%]
ofcolor from blue to pink shows the presence of water. [*4]
OR, Treat the vapor with anliydrous CaSQOu. A change of color from white
to blue shows the presence of water.
(iiy  Welgh an empty crucible and its lid (m). %]
Put a sample of the salt in the crucible and weigh the crucible, its content and the  [%4]
lid {mz).

Heat the crucible and its content, not completely covered by the lid, to allow [V}
water vapor o escape until the sample turns white.

Allow the crucible and its content to cool in a desiccator and then weigh the
crucible, its content and the lid.

Repeat the heating and weighing processes until a constant mass (m3) is reached.  [%]
No. of molecules of water of crystallization

_ (my ~mz) « (63.5432.1+16x4)

T (my ~my) (Z2x1+16) (]
Should be equal fo 5.
{iii) A [2]
1)
g
B €5

L T

i L
110 250
temperature

v

(t mark for showing two *steps’ in the curve; | mark for showing that the heights
of two ‘steps’ are in 4 1 | ratio.)
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AL12(1) 01
Mole ratio K Fe C 0
@ = 0,685 ﬁ = 0.229 ﬁ1 375 ﬂ?ZJM
391 55.8 12,07 16
Simples ratio 3 1 6 12

Empirical formuta of the salt is KsPeCsOrz  or  KiFe(C204)

ASLI2(IT)_02

@) 0.816
0 B E seresase e 1
No.of meles of AgBr(s) formed 079 +75.9) 0.004345
0004345
No.of moles of MBi, used === 0.00217
0.400
Formula mass of MBr, = 000217 = 184.1

(b)  Relative atomic mass of M= 184.1 —2(79.9) =243
M is likely to be magnesium.

AL13(1)_05
M) Rais more reactive than Ca towards water. (Hx{g) is formed.)
M) + 2H00) —= M(OH)(aq) + Halg)
Ra has a larger size and is more ready to donate its outermast electrons.

DSE11SP_03
(a} Hydrogen/H;
It burns with a ‘pop’ sound,
() Redox / reduction-oxidation reaction
{c} Reactivily: Z<Y <X

Yis more reactive than Z as ¥ can displace Cu from CuS04(rq) but Z cannot,
X is more reactive than ¥ as X can react with cold water but ¥ cannot / oxide of X cannot

be reduced by carbon but oxide of ¥ can.

(d} Xis a reactive metal, It reacts with water in the copper(Il) suphate solution and the

colorless gas liberated is hydrogen

DSELLSP_08

(@)  zinc granules dissofve / a colorless gas is produced / solution gets warm
In + 2HCl — ZnCh + H;
OR, Zn + HY — Zn® + H

DSE12PP_05

@ 81.8 18.2
Atomic ratie of C: H = = T

“Alkané hds the general formiila Clfyaz

=682: 182 = 3: 8

.. X is propane / C3Hg

[}
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n
m
{1
M
[t
i
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[

il
{1

187

DSE12_05

@

Displacement reaction occurred when the iron rod is dipped into the copper(Il) sulphate
solution, / Some copper(ID) ions (Cu*) are reduced and deposited onto the surface of the
iron rod as copper metal.

Cu*(ag) + Fe(s) — Cufs) + Fe*(aq)

CuSOs(aq) + Fe(s) — Cu(s) + TFeSO4aq)

DSEI2 09

(2)

®)

Yellow to Blue / yellow to Blue and pink / biue and pink colouration would be observed
niear the iron nail which rusts.

Both iron nail B and iron nait C would not rust.

For iron nail B, as Mg is higher than fron in the metal reactivity series (with finther
explanation such as: the magnesium ribbon loses electrons more readily and will become
Mg*" / Mg corrodes more readily).

For iron nail B, the magnesiun ribbon protects the iron nait from rusting by sacrificial
protection.

For iron nail C, as it is sealed with grease, the iron cannot contact with water and / or air
({oxygen), so rusting cannot ocent,

DSEI3_03

Atomic ratlo of C: H: O=2—'6—4 : ﬁx : w*
44 18 16

Empirical formula is CHO

Molecular formula is (C2H40),

nx(12x2 + x4 + 16x10 = 88.0

n=2

molecular formula of W is CiHz 02

Alternative method:
i 2.64 88
No. of C ammsmW—Fxm_
1.08 88

No. of Hatoms in W ~Fxm
88—-12x4-8x1 ~2

16 -
molecular formula of W is C4Hs0:

X2=8

No.of O atoms inW =

DSEI3_07

(@)

[§)] Fea0s(s) + 2AUs) —= 2Fce(s) + AlLO:x(s)

{1

{1]

1]

iy

{1

13

1]
(]

{1l

[
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(i)
Enthalpy/ r——“ Fe,0y(s) + 2 Al(s) / renctants
Bnergy /H

AH

— Y 2Fe(l) + ALOs(s)/ produets

(b) Copper is less reactive than iron. {comparsive sense}
OR, Copper has a lower affinily for oxygen than iron.
OR, Copper is a weaker reducing agent than iron.
OR, Copper is lower than iron in the chemical reactivity series / electrochemical series.
. Cu(s) cannot reduce FeOs(s).
) ® Alusinium is more expensive (han iron. / Using aluminium to extract iron is
costly.
iy  Coke/ carbon / charcoal / carbon monoxide / CO
(Not accept coal or Ha)
DSE14_04

By heating oxide of silver directly, silver can be obtained, while copper and magnesium
cannot be obtained by similac method.

By heating with charcoal / carbon / hydrogen / carbon monoxide / town gas, oxide of
copper can be reduced to copper, while magnesium cannot obtained by similar method.
Magnesium can only be obtained by electrolysis of its oxide in molten state.

As more stable is the metal oxide, the more reactive is the metal. So the order of reactivity
is : magnesium > copper > silver

- Effective communication
DSE15_03
(a) Iron s less reactive than aluminium
OR, Compound/oxide/ore of iron is fess stable
OR, Compound/oxideforc of aluminum is more stable.
NOT accept answers like ‘easy to extract”, ‘easier to extracl”
b fe o]
Mass/ g 1.67 0.64
Atom ratio 6% = 0.03 = = 0,04
55.8 16
Empirical formula = Fe;04
(i) TFeaOufs) + 4CO(g) — 3Fe(s) + 4COAg)
(iii)  Perform the experiment in a fume eupboard.
{¢) Zn ismote reactive / a stronger reducing agent than iron,

For galvanized objects with the surface layer of zinc broken, fron will be protected from
corroston as zine will be preferentially oxidized (react with oxygen).
OR, Zn is higher than Fe in the reactivity series or ECS,

—

{1

tn

]

{1l

tn
{1

1

m

i

{11

{1
{1}
(n
(11
n
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OR, Zn is more electropositive than Fe.
NOT accept answers tike “zinc sacrifices”, “zinc corrodes”.
OR, Zn releases / loses electrons
(d) The surface of the aluminium object is oxidized to Al20s(s) / aluminiuns oxide / oxide
of aluminium.
Al;03(5) is tmpermeable to water/oxygen/air, thus corrosion of aluminium is inhibited.
DSE16_01
@ @) number of moles of P : number of moles of Ci
0.226 0.774
“7310 33
Molecular formula is (PCl3)n
(31.0 +35.5x3) n <250
n=1}
Molecular formula is PCly
Y]
afvie)
Cl
DSEL7_02
(8) Copper is not casily oxidized / corroded as iron

(Accept: iron reacts with water / oxygen / air / acids but copper does not.)

(Not aceept: iron rust but copper does not / Copper does not so easily rust as iron.)

Copper has a lower tendency to lose electrons than iron

OR, Copper occupies al a lower position than iron in the c.c.s. / metal reactivity

series / Copper is less reactive than iron.
(O] To lower the melting point of soldering materinls.
(Not accept: The melting point of lead is low.)

(i)  Lead is/ compounds of lead are toxic / poisonous. {not accepl harmful)
(Accept: Lead will damage / is harmful to the central nervous system {or other
internal organs).)

DSEI8_0t
® @ 6Li + Ny — 2LiN
(State symbols not required) {Ignore incorrect state symbols)

Wy g 128
6.9 34,7
y=0746 g
(Also accept 0,745, 0,75; NOT accept 0.750) (Correct unit is required)

(Accept max. 4 decimal places)
{¢) Lithium oxide /lithinm peroxide

Provided by dse.life
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DSE18_05
(&) Connect zine / magnesium blocks (through connecting wires to the surface of the [1]
pipelines / scarification protection.

Zine / magnesinm can refease electrans more readily than iron. [
OR, Zinc and magnesivm are more reactive than iron. / Zine and magnesium has
greater reducing power than iron. / Zine and magnesium is higher than iron
in the BCS.
OR, Connect the negative electtode of a D.C, source (thtough connecting wires)

to the surface of the pipelines (and the positive electrode to a platinum
electrode) / Cathodic protection
The electrons provided by the D.C. source prevent iron from releasing
clectrons.

(Do not accept wrapping with plastics / alloying / use stainless steel pipelines)

DSE19 02
(@) il
® [
(Accept answer without an unit, but NOT accept answer with an incorrect unit.)
(i)  234/L=2.17 x 1.80 x 10 I
L=L=5.99 x 10% (mol") [
(Accept max, 3 decimal places)
(Accept answer without an unit, but NOT accept answer with an incorrect unit.)
191

k_‘:;;;:;j;,’;f.iji:;,,,i;iﬁi._’;_t{PrjOVidejdbydse:.life



SECTION 4 Aclds and Bases
MultIple-Choice Questions
CE90_07
The reaction between lead(ll) nitrate solution and sodiu hydrogencarbonate solution can be
represented by the equation below:
Pb¥(aq) + 2HCO5 {agq) —= PBCOsx) + H0(y) + COx2)

x ¥ z
A ag aq aq
B. ag { g
G I8 ag g
D. s i g
CE%0_12

150.8 cm® of 3.0 M sodium hydroxide solution is mixed with 50.0 ¢m® of 1.0M sodium hydroxide
solution, The coneentration of the resultant solution is

A 20M B. 25M.
C. 33M. D. 40M.
CES0_14

Which of the following statements concerning 25 cm?® of 1M hydrochloric acid and 25 cm? of 1M
ethanoic acid isfare correet?

(1) They give the same colour change when the same quantity of universal indicator is added.
(2)  They react with marble chips at the same rate when the initial temperature are the same.

(3) They require the same number of moles of sodium hydroxide for complete neutralization.

A, (Lyonly B. (3)only
C.  (Lyand (2) only D. (2)and (3) only
CE90 22

X is a white solid. When dilute hydrochloric acid is added to X, a colourless gas is liberated. An
aquoous solution of X gives a white precipitate with silver nitrate solution. X is probably

A. ammonium chloride. B.  sodium ethanoate.

C.  sodium carbonate, D.  calcimin carbonate.

CE90 26

Dry zine chloride solid is a non-conductor of efectricity becanse

A, itis a non-elecirolyte. B. itexists as molecules.

€. its jons are not mobile. D.  metallic bonding is not present.
CES0_35

Which of the following hydroxide is insoluble in BOTH excess sodium hydroxide solution and
€Xcess aqueous ammonia?

~ 'Gi(OH)z P — B. T Zr{OH)

C.  Fe(OH) D. AlOH)
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CE90_44

If dilute hydrochloric acid gets into a student’s eye during an experiment, the first thing the studenl
should do is to

A, dial 999 for help.

B.  wash the eye wilh water.

C.  wash the eye wilh dilute ammonia solution.

D.  wash the eye with dilute sodium hydroxide solution.

CE%0_46
1% statement 20 statement
A solution of dry hydrogen chioride in

methylbenzene turns blue litmus paper red. ions,

Gaseous hydrogen chioride contains hydrogen

CE91_13
Which of the following graphs represents what would be obtained in a thermometric tilration of
2M hydrochloric acid with potassium hydroxide solution?

A. B.
e .
G &
vahune of KOH(aq) m
€. ’ D.
} ' A
© |- o .
| o
8 | L]
volume of KOH(aq)— m
CE91_16

What volume of water should be added to 100 em® of 2M hydroehloric acid to change the acid
concentration to 0.2M?7

A, 100em® B.
C. 900cm? D.

500 cm?
1000 ey’
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CE91_18

22 g calcium corbonate are allowed to react with 200 em?® of 0.5 M hydrochloric acid until no
further reaction ocours, What is the mass of calcium carbonate left behind?

(Relative atomic masses: C=12,0, 0 =16.0, Ca = 40.0)

A 2g B. S5g

C. 12g D. 17g

CE91 20

What is the humber of moles of Fe®* {ons in 0.1 dm® of 0.5M Fex(SO4)s solution?
A 01x0S5 B. 2x0.1x05

C. 0.1x05x6.02x 10 D, 2x0.x0.5x6.02x 10

CE91_21
Tron{Il) sulphate solution is mixed with chlorine water. Excess aqueous amnionia is then added to
the mixture, What is the colour of the precipitate formed?

A, white B. yellow
C. green D. brown
CE91_23

1.55 g of a hydrated sodium catbonate, Na;CO3 » xH0, react completely with 25 e’ of 1 M
hydroohloric acid. What is the value of x?
(Relative atomic masses: H= 1.0, C=12,0, O = 16.0, Na =23.0}

A1 B. 2
C. 4 D. 10
CE91_39

In an experiment to study the rate of reaction, 100 cm® of 2 M hydrochloric acid arc added to
excess zine granules al room temperature. Which of the following modifications would increase
the initial rate of reaction?

(1)  The concentration of hydrochloric acid is 4 M instead of 2 M.

(2)  The volute of hydrochloric acid is 200 em? instead of 100 em?.

(3) The hydrochioric acid is replaced by 100 cm? of 2 M sulphuric acid.

A, (1) and (2) only B.  (1)and (3) only
C.  (2)and (3) only D. (i), (2)and 3)
CE9]_45

Which of the following statements about hydrogen chloride is/are correct?
(1) It forms dense white fumes with amnionia gos.

(2) Itdissolves in methyibenzene to form H* and CI- ions.

(3)  lt turns dry litmus paper red.

A, ({)only B.
C. (lyand (3) only D.

(2) only
(2) and (3) only
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CE91_28
Hydrogen peroxide decomposes according to the foflowing equation:

2Ha0x(aq) — 2H0(l) + 0:(g)
A student made use of the above reaction to study how the rate of decomposition of 1.0 mole of
hydrogen peroxide varied with time, Which of the following graphs is a correct represemtation of
the resut?

A. { 2.0 Bh ) 2.0
C ]
4
? 15 S 15
tet e
-} <]
8 10 —«E 1.0
Q O
g ) ) g
4% 0.5 5 0.5
] S
Time — - : Time ~—
(o} D.
I 20. I
&
S 15 g
Gt
[+ " (Ds
2 10 B
] K
& os 8
0 & E:
o Q
2, (o]
9 : L 1 :
Time — Time —
CE91_47
1% statement 2™ gtatement
Distilled water is a poor conductor of Distilled water contains an equal number of
electricity. H*(aq) ions and OH-{aq) ions,
CE%1_50
1* statement 24 statement
Magnesium oxide dissolves faster in 1M Hydrochloric acid is a stronger acid than
hydrachloric acid than in 1M cthanoic acid. cthanoic acid.

193

CE92_11
Consider the following diagram:

Reactant X Reactant Y

1CuO(s) I 1 Cufs) I i Cuz“(aq)l

Which of the following combinations is correct?

Reactant X Reactant Y.
A, H(g) dilute H2804
B. CO(gp) dilute HNO;
C.  NHi(g) ditute HCI
D. C{s) concentrated HCI
CE92 17

Directions: Q.17 and Q.18 refer to the foliowing experiment:

A student measured the conductivity of a certain acid. When he added barium hydroxide solution
dropwise to the acid, he found that the conductivity of the acid gradually dropped to almost zero.

The acid is probably

A, hydrochloric acid. B. sulphurio acid.
C.  nitric acid, D.  ethanoic acid.
CE92 i$

Which of the following reasons accounts for the change in the conductiviiy of the acid?

A.  Barium hydroxide is a weak electrolyte,

B.  The acid is a weak electrolyte.

C.  The neudralization reaction between barium hydroxide solution and the acid is exothermic.
D, A precipitate is formed when barium hydroxide solution is added to the acid.

CE92 19

Solution X is 45 cnt® of 1.2 M HCl and Solution Y is 60 cm® of 0.9 M CH:COOH, Which of the
following statement concerning X and Y is correct?

A, Xhas ahigher pH than Y,

B. Both X and Y need the same volume of 1 M NaOH for neutralization.

C. Both X and Y have the same clectrical conductivity.

D. Y has a faster rate of reaction with marble chips than X.
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CE92_26
Consider the following chemical equilibrium:
Cr07%(aq) + H0() = 2Ct04 *(aq) + 2H*(aq)
{orange) (yellow)
Which of the foflowing statements is correct?
A.  Both dichromate ions and chromate ions are present in the reaction mixture.
B. Onadding NaOH(aq) to the mixture, the solution becomes orange.
C.  Onadding dilute H:S04 to the mixture, the position of equilibrium shifis to the right.
D, Ondiluting with water, the solution becomes orange.

CE92_27
The following experiment results were oblained when 2 M HCI was allowed to react separately

with 2 M NaOH and 2 M KOH:

Expt No. Volume of acid VYolume of alkali Rise in temperature
1 100 cm® of 2MHCl | 100 eny’ of 2 M NaOH T °C
2 200 ¢m? of 2 M HCI 200 ¢’ of 2 M KOH T2'C
Which of the following is correct?
A, Ti=Th B, Ti=2Ty
C. ITi=T D. 4Ti1=T
CE92_28
o
5
B
g 57 E STEEETS Curve Y
o) Pl
£l Curve X
& 7’
8 7
g v
;6 0 Time —

In the above graph, curve X was oblained by the reaction between 100 em® of | M HCl and excess
zine granules.

Which of the following changes would produce curve Y?

A, Increasing the temperature by 10°C.

B.  Adding the same amount of zinc powder instead of zinc granutes.

C. Using 200 cn’ of 0.8 M HC! instead of 100 cm? of 1 M HCL

D.  Using 50 am® of 1.5 M HCl instead of 100 em® of | M HCL.
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CE92_29
After 50 cm® of 0.60 M HaSOs have completely neutralized 100 cm?® of 0.6 M NaOH, the
concentration of the resulting sodium sulphate solution is

A 02M B. 03M
C. 0.6M D. 12M
CE92_36

Which of the {ollowing reagents form(s) a white precipitale with lead(lI) nitrate solution?
(1)  potassitm carbonate solution

2) dilute hydrochloric acid

(3)  sodium sulphate solution

A, {3)only B. (1)and (2) only
C. (1) and (3) only D, (), 2Yand (3)
CE92_48

1% statement 29 statement

In the renction between calcium carbonate The molar concentration of hydrochloric acid
and hydrochloric acid, the reaction rate decrenses as the reaction between calcium
decreases with tine. carbonate and hydrochloric acid proceeds,
CE92_49

1 statement 2™ s(atement
A solution of hydrogen chloride in Hydrogen chloride dissobves in methylbenzene
methylbenzene can turn blue litmus paper to form hydrogen ions.

red.

CE93_07
COy(g) + CaCOs(x} + HoO(y) — Ca(HCO:3)x(z)
Ini the above chemical equation, which of the following combination is correct?

R |

|

X i/ Z
A, aq | aq
B, s aq s
C. s 1 s
D. s | aq
CE93_11

The following substances were burnt in oxygen and the products were mixed with water. Which of
these substances would produce a resulting solution with the highsst pH valuc?

A, caleium
C. sulphur

B. jron
D, carbon ‘
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CE93_21

Three different pairs of metal wires are placed separately in petri dishes (as shown in the diagram
below) containing a mixiure of gelatin, potassium hexacyanoferrate(Ill) solution and
phenolphthalein solution.

/

Fe Mg Fe Ca .  Fe Fe
Dish 1 Dish i1 Dish HE
Ins Dish [, which of the following colours wilt develop around the iron wire and the copper wire?
iron wire copper wire
A, pink blue
B. blue pink
C.  pink no colour
D, blue no colour
CE93 23

Which of the following statements about a solution of liydrogen chloride in water is correct?
A,  The hydrogen chloride exists as molecules in the solution.

B.  The hydrogen chloride is highty ionized in water,

C.  The pH value of the solution is greater than 7,

D.  The reaction between the sofution and aqueotis ammonia is exothermic,

CE93 27

Which of the following solutions forms a precipitate with excess aqueous ammonia?
A, copper(ll) chloride solution B.  aluminivm nitrate solution
C.  zinc sulphate solution D.  sodium chloride solntion
CE94 31

A sulphuric acid solution is titrated against 25.0 em® of 3.0 M sodium hydroxide solution. The
results of the thermometrio titration can be represented by the following graph.

1 2. x L n

G- 10 20 30 - 4050
volume of sulphuric acid solution / em® ~—-
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Which of the following statement(s) is/are correct?

(1)  The temperature rises from X to 1 because the reaction between the sulphuric actd solution
and sodium hydroxide solution is exothermic.

(2) The temperature drops from ¥ to Z because water is formed in the reaction between the
sulphuric acid solution and sodium hydroxide solution.

(3)  Z corresponds to the end point of the titration,

A.  (L)only B. (2)only
C.  (1)and (3) only D, (2)and (3) ouly
CE94_33

Which of the following statements concerning 25.0 cm? of 0.1 M hydrachloric acid and 25.0 em®

of 0.1 M ethanoic acid isfare correci?

(1) They confain the same number of hydrogen ions.

(2} They require the same volume of 0.1 M sodiuin hydroxide solution for conplete
neutralization.

(3} They react with excess zinc granules at the same rate.

A, (only B. (2)ounly
C. (1)and (3) only D.  (2)and (3) only
CE%4_43

Which of the following statements concerning a catalyst are correct?
(1) 1t can change the rate of a reaction.

(2) Ii can change the amount of product formed in a reaction.

{3) It remains chemically unchanged at the end of a reaction.

A, (1)and (2) only B. (})and (3} ouly
C. (2)aund (3) only D. (1), (2)and (3)
CE95 08

In order to prepare 250.0 e of 0.1 M sodium hydroxide solution from 1.0 M sodium hydroxide
solution, which of the following combinations of apparatus shouid be used?

A, bureite, measuring cylinder, pipette

B.  conical flask, measuring cylinder. volumetric flask

C. burette, conical flask, wash boitle

D. pipette, volumetric flask, wash bottle
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CE95 09
A student performed a titration experiment in which he added an acid from a burette to an atkali
contained in a conical flask. The following diagrams show the initial and final readings of the
burette,

Initisl rending Final reading
cm’

3=

What was the volume of the acid added from the burette to the conical flask?

A, 245cm? B, 24.6cm’
C. 24Fem’ D. 323cm?
CESS_12

Which of the following pairs of solutions, when mixed, would give a neutral solution?
A, 10em’ of t M sulphuric acid and 10 em? of 1 M sodium hydroxide solution
B. 10 cmd of 1 M sulphuric acid and 10 ¢ny® of 2 M sodium hydroxide solution
C. 10 cny of 2 M sulphuric acid and 20 e’ of 1 M sodium hydroxide solution
D. 20 cm® of 2 M sulphutic acid and 10 cm® of 2 M sodium hydroxide solution

CE95_16
What volunie of water is required to ditute 100 cm® of 8 M hydroctilotic acid to a concentration of
2M?

A, 200 cm? B, 300cm’
C. 400 cm? D. 700cm®
CE95_18

Metat X reacts with dilute hydrochloric acid to liberate hydrogen, but metal ¥ and metat Z have no
reaction with dilute acid. The oxide of metal Y decomposes on heating but the oxide of metal Z
does not.

Which of the following arrangements represents the order of increasing reactivity of the three

metals?
A, X<Y<Z B. Y<Z<X
C. X<Z<Y D. Z<Y<X
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CE9S5_24
Consider the following equation.

2FeSO04+ THO(x) — Fea0i(y) + 805(z) + SOu(g) + 14H20(1)
Which of the following coimbinations is correct?

X Y Z
A, aq s g
B. aq H |
C s aq s
D. s s g
CE95_27

A certain amount of silver oxide is heated in a fest tube, Which of the following graphs represents
the correct plot of {he mass of the contents of the test tube against time?

A. B.

—

g g
1 =
8'§ / gé/
o ©
'5%‘ 8 ‘
‘4—],_‘ “—
° % © %
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0 thne — 0 time —»
C D.
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A a2h
o8 °y
gﬁ AR
-] SRS |- LSSE——
8 time — 0 time —
CE95_35

Which of the following substances, wien mixed wilh lemon juice, would give off gas bubbles?
{I) iron nails

{2) milk of magnesia

(3) polyethene wrap

A, (1) only (2) only

C.  (1)and (3) only D.  (2)and (3) only

=
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CE95 39

Which of the following substances can conduct electricity?

()  molten zinc chloride

(2)  an aqueous sofution of magnesium sulphate

(3)  amixtore of ethanol and water
A. (1) aud (2) only
C. @2)and (3)only

CE95 46
1 statement
The basicity of ethanoic acid is four,

CE9S_49

1 statement
If a student accidentally spills some
hydrochloric acid on his hand, he should
immediately wash his hand with sodiun
hydroxide solution,

CE96.04
Consider the following chemical cquation:

2HNOj(aq) + CaCOs{x) —=
Which of the following combinatiosns is correct?

b3 X z
A, aq aq I
B. aq aq aq
C. s aq 1
D. s s aq
CES6_06

B. (1)and (3)only
D, (1), @) and(3)

2™ statement
One molecule of ethanoic acid contains four
atoms of hydrogen.

2" statement
Sodium  hydroxide solution can neutralize
hydrochloric acid.

Ca(NOs)(y) + F20(z) + COx(g)

Which of the following substances Is used by farmers to increase the pH of soil?

A, ammonium nitrate
C.  citrie acid

B.  calcium hydroxide
D.  potassium hydroxide
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CE96_10

Astudent added 16 o’ of 2M sodium hydroxide solution, in 2 e’ portions, to 10 cin’® of 2M nitric
acid, He measured the temperature of the mixture immediately after each addition of the sodium
hydroxide solution.

Which of the following graphs represents the relationship between the temperature of the mixture
and the volume of sedium hydroxide solution added?

= iz

tcmperatm‘c —
temperature —-

0 volumeof voluine of
NaOH(aq) added NaOH({ag) added ~
i i
” %
% §
volume of volume of
NaOH(aq) added NaOH(aq) added
CE97_13

Which of the following statements concerning the reaction of aqueous ammonia with hydrochloric
acid is correct?

A.  The reaction is exothernic.

B. A white precipitate is formed.

C.  Ammonium chloride and chlorine are produced.

D.  The product ammonium chloride is a covalent compound.

CE97 14

The formula of a metal carbonate is X2COs, 100 cm? of a sofution cantaining 0.69 g of the carbonate
requires 50 em® of 0.20 M hydrochloric acid for complete reaction. What is the relative atomic
mass of metal X?

(Relative atomic masses: C=12.0, 0= 16.0)

A, 190 B. 230

C. 390 D. 780
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CE97_31

Which of the following statements concerning citric acid is/are correct?
(1) Itisastrong acid.

(2) Ttis present in oranges.

{3) ltexists as a solid at room temperature.

A, (Ionly B. (2)only
C. (1) and (3)only D. (2)and (3) only
CE97_37

Which of the following substances would renct with sodium hydroxide sofution?
(1)  ammonium chloride solution

(2)  copper(If) sulphate solution

(3}  cthanoic acid

A, (1)and (2) only B. (1)and (3)only
C.  (2)aud (3) only D. {1),(2)and (3)
CE97 49

1* statement 2™ gtatement
When filling a pipette with a solution, a

pipette filler is preferred to sucking with the

It is more accurate to fill a pipetie with a
solution by using a pipette filler than by
mouth. sucking with the mouth,
CE98_09

Which of the following substances has a pH less than 77

A, lemon juice B.  soap solution
C. glass cleaner D. milk of magnesia
CE98_13

Int an experiment, 10 ¢em® of 1M hydrochloric acid is added slowly into 10 cm® of 1M sodium
hydroxide solution, Which of the following statements concerning this experiment is correct?

A.  The temperature of the mixture incrcases.

B. The pH of the mixture increases.

C. The mixture does not conduct electricity at the end of the experiment,

D. The concentration of sodiuin ions in the mixture remains unchanged.

CE98 16
The formula of a solid dibasic acid is HaX. 2.88g of the acid is dissolved in some distilled water
and the solution is ther diluted to 250.0 cm® with distilled water, 25.0 cnt® of the diluted solution
requires 16.0 cm® of 0,40M sodium hydroxide solution for complete neutralization. What is the
molar mass of HaX?

A 225g B.
C. 90.0g D.

450¢g
1800 g
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CE98_18

Which of the following ions has the same number of protons as the hydroxide ion, OH~?
A, OF B.

C. Ng' D. Mg¥®

CE98 23

Which of the following is NOT the appropriate substance for preparing zine sulphate by directly
mixing with dilute sulphuric acid?

A, zinc B, zinc carbonate
C.  zinc hydroxide D,  zinc nitrate
CE98 25

Dilute sodium hydroxide solution is added successively to four different solulions. Which of the
following combinations is correct?

Solution Observation
A. ammoniuny chloride white precipitaie
B. lead(l) nitrate yellow precipitate
C. potassium dichromate orange precipitate
D. iron(11) sulphate brown precipitate
CE98_31

What is the purpose of adding quicklime (calcitm oxide) to soil?
A.  to ncutralize the acidity of the soil,

B. toact as a fertilizer for the soil.

C. to kill micro-organisins in the soil.

D. to increase the amount of calcium ions in the soil,

CE98_43

Which of the following substances are commonly found in canned grapefruit juice?
(1) citric acid

(2} benzoic acid

(3) ethanoic acid

A, (Dand (2) only B. (1)and (3) only
C.  (2yand (3) only D. (1),2)and (3)
CE%9_06

The concentration of an aqueous solution of an acid is 1.0 M. 25.0 cm?® of this acid solution requires
37.5 em® of 2.0 M sodium hydroxide solulion for complete neutralization. Whal is the basicity of
the acid?

A B,

C. 3 D. 4
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CR99 20
Which of the following solutions would produce a white precipitate with sodium hydroxide
solution?

A, lead{I]) nitrate sofution B.  iron{lll) nitrate solution

C.  copper{ll) nitrate solution D. potassium nitrate solution

CE99 25

In an experiment, 1.00 M sodium hydroxide solution was added to 25.0 cm?® of 1.00 M sulphuric
acid until the acid was completely neutralized. What is the concentration of sodium sulphate
(correct to two decimal places) in the resulting solution?

A, L.O0OM B. 0.50M
C. 033M D. 0.25M
CE99 45
¥ statement 2" statement

Sulphur is classified as a non-metal. Sulphur does not react with dilute acids.

CE00_11
Different volumes of 2.0 M potassium hydroxide solution and 2.0 M sulphuric acid are mixed ina
polystyrene cup. In which of the following combination would the temperature rise be the greatest?

Yolume of 2,0 M KOH(aq) fons® Yolume of 2,0 M HaSO4(2q) /em®
A, 20.0 40.0
B. 30.0 30.0
C. 40.0 20.0
D. 450 15.0
CE0D 29
Which of the following compounds would react with ammonium chloride on heating?
A.  concentrated nitric acid B. concentrated hydrochloric acid
C.  sodium bydroxide solution D. magnesium sulphate solution
CE00_33

In an experiment, a piece of calcium motal was added to a beaker of water. Which of the following
statements concerning the experiment is/are correct?

(1) The calcium metal sank to the bottom of the beaker.

(2)  The calcium metal bumt with brick red flanme.

(3) At the end of the experiment, an afkaline sofution was found in the beaker.

A, (Dyonly B, (2)ounly

C. {I)and (3) only D.  (2)aod (3) only
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CE01_06

When potassium carbonate solution and calcium chioride solution are mixed, calcium carbonate is
precipitated. Which of the foltowing mixiures would produce the greatest amount of precipitate?
A, Sem’of | M K2COs(aq) + 15 em?® of 1 M CaClay(aq)

B, 10 em® of 1 M K2CO3s(aq) + 10 e’ of § M CaChfaq)

C. 15 em® of I M K2COs(aq) + 8 om® of | M CaCla(aq)

D.  18em®of 1 M K2COs(aq) + 5 cm® of | M CaClaaq)

CEO1_07
Which of the following statements concerning water is correct?
A. It reacts with caleium to give a coloutless gas.

B. ltisa strong electrolyte.

C.  Itturns anhydrous cobalt(Il) chioride from pink to blue.
D.  Itis immiscible with methanol,

CEO0i_15

A mixture consists of onc mole of sodium carbonate and one mole of sedium hydrogencarbonate.
What is the teast number of moles of hydrochlotic acid required to liberate all the avaifable carbon
dioxide from the mixture?

A LS B 20
C 30 D. 40
CE01_23

Phosphoric acid is a tribasic acid with formula H3POs. Which of the following formulae is
INCORRECT?

A, CallPOs B. Mg(POs)h
C. (NHs):HPO4 D. NaHPO4
CE01_34

In a titeation experiment, 25.0 cm?® of diluted vinegar is titraled against a standard solution of
sodium hydroxide with phenolphthalein as indicator. Which of the following statements concerning
this experiment is/are correct?

(1)  The colour of phenclphthalein changes from coloutless to pink at the end point.

(2}  The eolour of phenolphthalein changes from pink to colourless at the end point,

(3) Ameasuring cylinder is used to measure the volume of the diluted vinegar.

A, (I)only B. (2)only

C.  (Yyand {3) only D, (2)and (3) only

CE02_02

Which of the following compounds, when dissolved in water, gives a green solution?
A, copper(Il) sulphate B.  nickel(I3) sulphate

C. “eobalt(ll} sulphate B. " “wwon(ll) silphate
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CE02 05

Consider the agueous solutions listed below:

(1) 1M cthanoic acid

(2) 1 M hydrochloric acid

(3) | Mammonia solution

Which of the following represents the increasing order of pH of the solution?

A (D@0 B, (@), (1),3
C. @)%{H{2 D. (3@, 0
CE02_17

Which of the following solution does NOT react with sedium hydroxide solution?

A.  ammonium chloride solution B. potassium carbonate solution
C. copper(ll) nitrate solution D. ziuc sulphate solution
CE02 32

A black powder is suspecied to be carbon or a mixture of carbon and copper(1f) oxide. Which of
the following methods can be used to identify the black powder?

(1) adding dilute sulphuric acid to the powder

(2) adding sodium hydroxide solution to the powder

(3) heating the powder strongly

A.  (l)only B.  (2)only

C. ()and (3)only D. (2)and (3)only
CE02_42

In which of the foltowing is ammonia used?

(1) the manufacture of nitric acid

(2) the making of fertilizers

(3) the making of antiacids

A, (l)yand (2) only B, {1)and (3)only
C. (2)aud (3)only D. (1), (2)and (3)
CE03_04

Which of the following statements conceming nifric acid is INCORRECT?

A, Itis manufactured from ammonia. B.  Itis used to make explosives,
C.  Itisused to make fertilizers, D. ltisadehydrating agent.
CE03_26

20.0 e’ of 2.0 M aqueous ammonia required 16.0 om® of sulphuric acid for complete
neutralization. What is the concentration for the sulphuric acid?

(Relative atomic masses: H = 1.0, 0 = 16.0, S = 32.1)
A, 61.3gdm? B,
C. 183.9gdm’? D.

122.6 g dw
2452 g
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CE03_30

40 cnv® of 2 M hydrochloric acid was mixed with 40 cm® of 2 M sodium hydroxide solution in a
polystyrene cup and the maximum risc in temperature was recorded. Which of the fallowing pairs
of solutions, upon mixing, would produce a similar rise in temperature?

A. 40 cm? of 2 M ethanoic acid and 40 cm® of 2 M potassium hydroxide solution

B. 40 cm® of 2 M ethanoic acid and 40 em? of 2 M ammonia sofution

C. 40 om® of 2 M nitric acid and 40 cm’ of 2 M potassium hydroxide solution

D. 40 ¢m’ of 2 M nitric acid and 40 cm? of 2 M ammonia solution

CE03_43

Which of the following pairs of solution would form a precipitate when they are mixed?
(1) NHCl(aq) and K,804(aq)

(2) NHi(aq) and Pb(NOs)(aq)

(3} (NHg2C01{aq) and CaClaaq) )

A, (1) and (2) only B, (})yand (3) only

C.  {2)and (3)only D. (1), (2 and(3)

CE05SP_17
Consider the following equation:

Oxg) +4Fe(OH)(x) — 2Fe03() + 4H20(z)
Which of the following combinations is correct?

X 2 z
A s s |
B. s aq aq
C. aq s aq
D. aq aq {
CE0SSP_18

A white solid dissolves in waler to give a colourless solution. The solution reacts with dilute
hydrochloric acid to give a gas. The solid is probably

A, caleium oxide, B. calcium carbonate.
C.  potassium hydroxide. D. potassium carbonale.
CE058P_36

A sample of connected sulphuric acid has density of 1.83 g em~ and contains 94% of sulphuric
acid by mass. What is the concentration (correct to one decimal place) of sulphuric acid in the

sample?
A, 1715M B. 183M
C. 187M D. 198M
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CEQ0SSP_45

In an experitment, zine granules are allowed o react with 160 e’ of 2 M sulphuric acid af room
temperature and pressure, In which of the following situations would the rate of reaction be
increased at the initial stage? )

(1) using the same mass of zinc which is in powder forn

(2)  adding some ice fo the reaction mixture

(3)  using 200 cm® of 2 M sulphuric acid instead of 100 cm® of 2 M sulphuric acid

A, (1)only B. (2)only

C.  (1)and (3) ouly D, (2)and (3) only

CE04_08

Which of the following pairs of ions would react together to form a white precipitate?
A, Ca¥(aq) and SO (rq) B.  Cu*{aq) and NOs(aq)

C.  Ni**{aq) and COs*(aq) D.  NHsi‘(aq) and OH~(aq)

CEO4_{1

A white solid is found around the mouth of a reagent bottle containing limewater. The white solid
is likely to be

A, caleium oxide. B. calcium hydroxide.

C.  calcium carbonate. D.  calciwmn hydrogencarbonate.

CE04_14

Chlorine can be prepared from concentrated liydrochloric acid and potassium permanganate
according to the following equation:

2KMnQy +xHCl —— 2KCI+2MnCl + yH,0 +2Cl;
What is the value of x?

A 4 B. S
c. 8 D. 10
CE04_20

Which of the following concerning aqueous ammonia is correct?

A, It contains both ammonia molecules and ammonium ions.

B.  Itis commonly used as the active ingredient in toilet cleaners.

C.  Itreacts with iron(Il) suiphate solution to give a green precipitate.
D. Tt gives a colourless solution with phenolphthatein.
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CE(4_44

When solid acid is added to an aqueous solution of sedium hydrogencarbonate, the mixture fizzes.
Which of the following ions/ compounds are responsible for the fizz?

(1) sodium ions

{2y hydrogencarbonate ions

3y citric acid

4) water

A. (1}, (2) and (3) only B, (1), (3)and (4) only
C.  (2), (3)and (4) only D, (1),{2), (3)and (4)
CE05_14

Which of the following compounds has the highest basicity?

A, HCI B. HCOOH

C. H:S04 D. CH;COOH

CE05 22

500 cm® of calcium hydroxide contains 3.7 g of calcium hydroxide. What s the molarity of the
solution?

{Relative atomic masses: H= 1.0, 0 = 16.0, Ca =40.1)

A, 0.05M B. 0.10M

C. 0.13M D. 0.28M

CE05 29

1! statement 2" statement
Citric acid is an electrolyte. When citric acid is dissolved in water, citric

acid molecules becomes mobile.

CE05_34

Which of the following statements concerning 20 cm® of | M CH3COOH and 10 cim® of I M [1.SC4
is correci?

A.  They have the same pH values.

B. They have the same electrical conductivity.

C.  They react with magnesium at the same rate.

D, They require the same number of moles of sodinm hydroxide for complete neutralization.

CE05_38
Which of the following pairs of substances would NOT react together?
A, copper, dilute ethanoic acid

B. copper(IT) oxide, dilute ethanoic acid

C.  copper(ll) hydroxide, dilute sulphuric acid

D.  copper(ID} catbonate, ditute sulphutic acid
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CE05_39
Directions: Q.39 to 41 refer to the following information,

Tn an experiment to determine the concentration of sulphuric acid in a brand of toilet cleaner,
25.0 cm? of the cleaner was first diluted to 250.0 cm® with distilled water. Upon titration with
0.950 M sodium hydroxide selution using phenolphthalein as indicator, 25.0 em® of the diluted
cleaner required 27.1 cm?® of the sodium hydroxide solution to reach the end point.

Which of the following types of appatatus should be used to measure 25.0 cm” of the toilet cleanes?

A. pipette B. burette

C.  measuring cylinder D. volumetric flask

CE05 46

What is the colour change at the end point of the tilration?

A, from colousless to pink B. from pink to colourless

C. from yellow to red D. fromred to yellow

CE05_41
What is the concentration of sulphuric acid in the undiluted toilet cleaner?
A, 129M B, 2.58M
C. S5I5M D. 103M
CE05_50
1 statement 2 statement

2 M hydrochloric acid reacts faster with 1 g The surface area of 1 g of zinc powder is larger

of zinc granules than with 1 g of zinc than that of 1 g of zinc granules.

powder.

CE06 07
Compound X is soluble in water, Addition of sodium liydroxide solution to a sofution of X givesa
white precipitate. The precipitate does not dissolve upon the addition of excess alkali. X may be

A, MgCh B. ZnCh
C. FeS0q4 D, (NH#SO4
CE06_10

Solution X is preparcd by mixing 100.0 cm?® of 2.0 M NazSOu(aq) with 50.0 em’® of 1.0 M
NaNO;(aq). What is the concentration of Na*(aq) ions in X?

A L5M B. 1L7M

C. 30M D. 33M
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CE06_28
1% statement 2" statement
Solid citric acid reacts with magnesium to Citric acid cenlains jonisable hydrogen afoms.

give hydrogen,

CE06_31
Oxalic acid is a dibasic acid. 10.0 em® of an aqueous sofution of oxalic acid requires 30.0 em? of
0.10 M KOH(aq) for complete neutralization. What is the concentration of the oxalic acid solution?

A, OISM B. 020M
C. 030M D. 060M
CE06_39

Wihich of the following solutions when mixed with 50.0 cm’® of 1.0 M hydrochloric acid would
NOT result in a change in pH?

A. 500 cm’ of 1.9 M sodivm chioride solution

B.  50.0 cm’ of 1.0 M cthanoic acid

C.  50.0 em® of 1.0 M nitric acid

D.  50.0 em® of 1.0 M sulphuric acid

CEG6_47

I a titration experiment, which of the following apparatus should be rinsed with the solution it is
about to contain?

(1) burette

(2) pipelte

(3)  conical flask

A, (1) asd 2) only B. {I)and (3) enly
C.  (2)and (3) only D. (1), (2)yand (3}
CE06_48

1t statement 2™ statement
Carbonate reacts with dilute acids 1o give

carbon dioxide.

Carbon dioxide can effectively be prepared
by the action of dilute sulphuric acid on
caleium carbonate.

CE07 15
What is the volume of 0.5 M hydrochloric acid required to react with 1.49 g of lithium oxide for
complete neuiralization?

(Relative atomic masses: Li =6.9, 0 = 16.,0)

A, 50cem? B.
C. 200 cm* D.

100 cm?
260 cur®
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CE07_17
20 em? of calcium chiloride solution contains 1.0 x 10-2 moles of Cl-(aq) ions, What is the molarity
of the solution?

A 1Ox10%M B. 25xi04M
C. 25x10'M D 50x10'M
CEO7_35

Different metals are dropped into water or dilute hydrochloric acid, Assuming that the experimental
conditions arc the same, which of the following comparisons concerning the initial rates of
hydrogen formation is correct?

Tnital N — nitial hyd —

A. Caand H:0 > Ba and HC{
B. Fe and HCH > K and 10
C, K and Hx0 > Ca and H:0
D. Cs and HO > Ca and H,0
CE07_47

A student pours two different acids respectively into two test tubes, each containing a picce of
maghesium ribbon of the same mass, until the ribbons are completely covered by the acids, If she
wishes to compare the relative strength of the acids by observing the inifial rate of evolution of gas,
whichi of the following items should be the same?

(1) volume of acids

(2)  concenfralion of the acids

(3)  basicity of the acids

A, (Dand {2) only B. (1yand (3) only
C,  (2)and {3) only D, (1), 2 and (3)
CE98 01

Which of the following statements concerning acid rain is INCORRECT?

A, Acid rain refets to rain with pH less than 5.6.

B.  Acid rain can corrode iron window frames and marble buildings.

C.  One major air pollution that causes the formation of acid rain is carbon dioxide.

D.  Acid rain will be formed when the gases discharged by power stations using fossil fuels
enter the atmosphere.

CE08_07

30.0 om® of 0.10 M KOH is completely neutralized by 20.6 cm® of dilute H3SO4 to form K280
sohution. What is the molarily of the salt solution obtained?

A, 0.03M B. 005M

C. 006M D, 0.10M
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CE08_17
The basicity of an acid is

A, avalue to express the concentration of the acid.

B.  the number of hydrogen atoms in one acid molecule.

C.  the number of moles of any base which can completely react with one nofe of the acid,
D.  the number of hydrogen fons which can be produced by complete fonization of onc acid

molfecule,

CE08_20

A small piece of potassium is dropped into a trough of water containing methyl orange. Which of
the following observations is/are correct?

(1) The potassium moves about on the water surface with a hissing sound.

(2)  The potassinm dissolves in water and the selution turas red.

(3) The potassium burns with a golden yellow flame.

A, {()only B. (2)only
C.  (I)and (3) only D. (2)and (3) only
CE08_30
1¥ statement 2™ statement
If concentrated hydrochloric acid is dripped onto Concentrated ammonia solution is a
one’s hand, one should wash the hand immediately weak alkali.

with concentrated ammonta solution.

CE08_33

When calcium granules are added to water, coloutless gas bubbles are forted. The mixture is then
filtered to obtain a clear solution. Which of the following is correct if excess dilute hydrochloric
acid is added to the clear solution?

A.  Gas bubbles are formed, B. There s no visible change.
C. A white precipitate is formed. D.  The clear solution tumns brick red.
CE08 37
The following table shows some information on mixing hydrochloric acid with sodium hydroxide
solution:
Mixture Temperature rise / °C

25 om® of 1 M HCI1 + 25 en® of | M NaOH Ww

50 ¢m® of 1 M HCI + 50 em® of | M NaOH X

25 cm® of 2 M HCI + 25 em® of 2 MNaOH ¥

50 om?® of 2 M HCI +  50em’ of 2 M NaOH z

Which of the following concerning the valties of temperature rise is correct?
Al w < x < p <z

B. w < x =y 2
e e
D w = x < y = gz
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CE08 43
Which of the following pieces of apparatus should be used when an acid is titrated with an alkali?
(1) burette

(2) pipette

(3) conical flask

A, (1) and (2) enly B. {(1)and (3) only
C. (2)and (3) ondy D. (1}, (2) and (3)
CEO08_45

In an experiment, a solution containing 3 moles of KOH reacts with another solution containing 1
mole of an acid for complete neutralization. Which of the following deduction is/are correct?

(1) 1 mole of the acid provides 3 moles of H'(aq) ions.

(2) The acid is three times as concentrated as the KOH(aq).

(3) The acid is a strong acid.

A, (Donly B. {2)only
C, (1) and (3) onty D.  (2)aod (3) only
CE09_10

X is an acid. 25.0 em? of 0,20 M solution X requires 30,0 cnt® of 0.50 M sodium hydroxide solution
for complete neufralization. What is the basicity of X7

A1 B. 2

¢ 8 D. 4

CE09_14

Which of the following is NOT an industriaf product made from sulphuric acid?

A, fertilizer B. paint additive

C.  soapless detergent D. sulphur dioxide preservative

CE09_17
This question refers to the foflowing micro-scale experiment,

copper(Il) oxide

dilute hydrochloric acid

zing granules

Which of the following types of renction isfare involved in the experiment?
(1)  redox reaction

(2) neutralization

(3) thermal decomposition

A, (Donly B.
C. (1)and (3) only D.

{2) only
(2} and (3) only
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Which of the following substances can be used to distinguish between magnesium nitrate solution

and sitver nitrate solution?

(1) zincstrip

(2) ammonium nitrate solution
(3)  potassium chloride solution
A, (Dand (2) only

C. (2)and (3) only

CE09_29

1% statement
Copper(ll) carbonate dissolves in water to
give a blue solution,

CE09_32

B.
D.

All solid compounds with copper(Il) as the

(1) and (3) only
(1), (2) and (3)

2 slatement '

only cations are blue in colour.

Which of the following chemicals can best be used to remove the oil dirt inside the drainage pipe

in kitchen?
A.  nitric acid
C.  hydrochloric acid

CE09_35

B.
D.

sodium chioride
sodium hydroxide

Directions: Questions 35 and 36 teler to the following information.

The table below shows how solutions X and Y are respectively made from two monobasic acids A

and B,
sotution X solution Y
406 cm? of 0.2 M acid A 20 em® of 0.4 M acid B
+ +

10 cm® of distilled water

30 em? of distilled water

What is the concentration of acid A in solution X?
A, 02M
C. 00iM

B.
D.

0.16 M
0.008 M
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CE09_36
Two identical zinc strips are added to solutions X and Y. The diagrams below show how gas
bubbles are given out when the zine strips are just added to the solutions.

¢ r

T zinc sizip ~—= zinc strip

o ¢

, *—r— gas bubbles

°
200000
POt

32

.'ll

e pas bubbles

solution X solution Y
Which of the following deductions is correct?
A, Acid A is weaker than acid B,
B.  Acid B is weaker than acid A.
C.  The concentration of acid A in solution X is higher than that of acid B in solution Y.
D. The concentration of acid B in solution Y is higher than that of acid A in solution X,

CE09 37
Comparing the same volume of 0.5 M NaOH(aq) and 0.5 M NHi{aq), which of the following is
NOT correct?

0.5M NaOH(aq) 0.5M NHs(aq)
A, higher pH lower pH
B.  higher eleetrical conductivity lower electrical conductivity
C.  forms precipitate with FeSO4 sohution does not form precipitate with FeSOy4 solution
D.  lacger temperature risc when completely  smaller temperature rise when completely
neutralized by | M HC! neutralized by 1 M HC}
CRO09_48
I statement 2™ statement

All salt solutions are neutral. All salts are formed from neutralization,
CE10_19

Besides pipette, which of the following apparatus must be used in order to prepare 250.0 em® of
0.100 M Na:COs(ag)?

A, butette B.  conical flask
C.  volumetric flask D. measuring cylinder
CEL0 20

A mixture of (NHi)804(aq) and MgSOu4{aq) is heated with excess NaOH(aq). Which of the
fotlowing observations is correct?

A, No pungent gas is evolved and no precipitate is formed,

B.  Nopungent gas is evolved bul a white precipitate is formed.

C. A puageiit gas is svlved but o precipitate is formed.

D.  Apungent gas is evolved and a white precipitate is formed.
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CElD 23
The oxide of metal Z reacts with dilute hydrochioric acid to form a colourless solution. Which of
the following metals may Z be?

(1) zine
(2) copper
(3)  silver
A, (}only B. (2)yonly
C.  (1)and (3) only D.  (2)and (3) only
CEl0 28
1* statement 28 slatement
Solid citric acid can turn dry blue litmus Solid citric acid containg hydrogen ions.
paper red.
CE10_35

Solid acid T has a relative molecular mass of 192.0. A sample of 0.80 g of T is dissolved in water
to fornt a solution which requires 25.0 em?® of 0.50 M sodium hydroxide solution for complete
neutralization. What is the basicity of T?

A1 B, 2
& B pD. 4
CE10_39

20.0 cm? of 1.0 M NaCl(aq) is mixed with 10.0 cm® 0£2.0 M Na;CO3(aq). What is the cotcentration
of Na*(aq} ions in the resulting solution?

A, I3M B. 15M

C. 2.0M D. 3.0M

CEI0 40

Which of the following steps should be involved in an experiment to prepare copper(If) sulphate
crystals?

A.  adding excess CuCla(s) to H2804(aq)
B.  adding CuCl(s) to excess H2804(aq)
C.  adding excess CuO(s) to H2804(aq)

D. Adding CuO(s) to excess H2SOa(aq)

220



-1

T T Ty O/ OTY OTY O OTTY

CE10 42
Which of the following hazard warning labels should be displayed on a botile of concentrated
hydrochloric acid?

M 2 (3)
=
&
A, (Donly B. (2 only
C. (1) and (3) only D.  (2)and (3) only

CE10 43

Solution Y is added dropwise to a solution of NaOH containing several drops of phenoiphthalein.
The mixture changes from pink to colourless. Which of the following substances may ¥ be?

(1) HClGg)

(@) KClag)

(3) Chlaqg)

A, (I)only B. (2)only
C, (1) and (3} ouly D.  (2)and (3) only
CB10_44

In an experiment, 10 g of zinc granules is added to 100 em’ of 1 M HECl(aq) in a beaker. Which of
the following changes to the experiment can increase the initinl rate of the reaction?

(1)  Use 200 en® of 1 M HCl(aq) to reptace {00 cm® of | M HCl(aq).

(2)  Use 50 cm® of 2 M HCl(aq) to replace 100 cm® of [ M HC!(aq).

(3) 10 gof zinc granules of greater size are vsed instead.

A. (1) only B. (2)only
C. (1) and (3) only D, (2)and (3) only
CEl19_45

Which of the following reaction is/are neutralization?

(1) Cu+4HNO; —= Cu(NO3): +2H:0 +2NO;

2) 2CH:;COOH +Mg0 —= (CH3COO0):Mg+H0
(3) CH3COOH. + CH;CH20H = CH;COOCHCH; + Ha0

A, (Donly B. (2)only
C. (1) and (3) only D.  (2)and (3)only
CEH_12

Which of the following statements concerning KOH(aq) is correct?

A.  The reaction between KOH(aq) and dilute hydrochleric acid is exofliermic.
B.  Thete arc more hydrogen fons than hydroxide ions in KOH(aq).

C.  Adding water to KOH(aq) can increasc the pH.

D. KOH(aq) cannot conduct electricity.

221

-

1

= T/ OTY OTTTOTY OTTY O TTY

CElI_I9

What is/are {he potential hazard(s) of mixing an acidic toilet cleaner with chlorine bleach?
(1)  Atoxic gas is liberated.

(2)  Alarge amount of heat is given out.

(3) A flammable substance is produced.

A, (Donly B. (2)only
C. (D and {3)only D. (2)and (3) only
CEI1_20

Which of the following gases can be dried by using concentrated sulphuric acid?
(1)  ammonia

(2)  sulphur dioxide

(3) hydrogen chiloride

A, (1)only B. (2)only
C. (I)and {3) only D, (2)and (3) only
CEll_24
Gas Y dissolves in water to form an acidic solution, Which of the following gases would Y be?
(1} oxygen
(2} chlorine
(3) sulphur dioxide
A, (Donly B. (2)only
C. (1)and (3) only D. (2)and (3) only
CE1l_28
1* statement 2™ statement

Unpoiluted rainwater can erode limestone. Carbon dioxide in air dissolves in unpolluted

rainwater lo form carbonic acid,

CE1t 29
1% statement 2™ statement
Difute cthanoic acid can conduct electricity. Ethanoic acid molecules ionize in water to

produce mobile ions.

CEll 43

In an experiment, 10 om® of 1.0 M sulphuric actd is mixed with 30 e’ of 0.5 M sodium hydroxide

solution. Which of the following statements concerning this experiment is/are correct?

(1)  0.015 mole of water is formed.

(2)  The pH of the resulting mixture is greater than 7.

(3)  After water is completely evaporated from the resulting mixture, pure sodium sulphate solid
can be obtained,

A, (I)only B.

C. (Dand {3)only D.

(2) only
(2) and (3) only
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ASLO5(D) 01
Which of the following substances can be used to dry SOx(g)?

A, ALOsfs) B, PbOi(s)

C.  PaOils) D.  CaOfs)

ASLI2(I)_03

Which of the following salts will produce an aqueous with pH greater than 7 at 298K
A, NaNO; B. NaCN

C.  NH4NOs D. KCl

DSE11SP_08

The following hazard waming labels are displayed on the reagent bottle of an acid.

What information about this acid can be obtained from the labels?
A, ltis very concentrated and flammable,
B. [Itis very concentraled and oxidizing.
C. Itis flamumable and comrosive,
D. 1t is comrosive and oxidizing.

DSELISP_(4

500 cm?® of calcium hydroxide sofution contains 3.7 g of caleium hydroxide. What is the molarity
of the solution?

(Relative atomic masses : H= 1.0, 0 = 16.0, Ca=40.1)

A, 0.05M B. 0.10M
C 0I3M D. 026M
DSE{1SP_i6

In an experiment to determine the concentration of sulphuric acid in a brand of toilet cleaner,
25.0 em? of the cleaner was first diluted to 250.0 em?® with distilled water. Upon titration with
0.950 M sodium hydroxide solution using phenolphthalein as indicator, 25.0 em® of the diluted
cleaner required 27.1 cm? of the sodium hydroxide solution to reach the end point?

Which of the failowing types of apparatus should be used to measure 25.0 cmn? of the foilet cleaner?
A.  Pipette B. Bureife

C.  Measuring cylinder D. Volumeiric flask
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DSELISP_{7

In an experiment to determine the concentration of sulphuric acid in a brand of toilet cleaner,
25.0 cny’® of the cleaner was first difuted to 250.0 em?® with distilled water, Upen titration with
0.950 M sodium hydroxide solution using phenolphthalein as indicator, 25.0 om? of the diluted
cleaner required 27.1 em? of the sodiwm hydroxide solution to reach the end point?

What is the color change at the end point of the titration?

A, Trom colorless to pink B.  From pink to coloriess
C.  From yellow to red D.  From red to yellow
DSELISP_18

In an experiment to determine the concentration of sulplwric acid in a brand of toilet cleaner, 25.0
om? of the cleaner was first diluted to 250.0 ¢m® with distilled water. Upon titration with 0.950 M
sodium hydroxide solution using phenolphthalein as indicator, 25,0 em? of the diluted cleaner
required 27.1 om? of the sodism hydroxide solution to reach the end point?

What is the concentration of sulphuric acid in the undiluted toifet cleaner?

A 129M B. 258M
C. SI5M D. 103M
DSEHSP 20

A black powder is suspected to be catbon or a mixture of carbon and copper(il) oxide. Which of
the following methods can be used to identify the black powder?

(1) Adding dilute sulphuric acid to the powder.

(2) Adding sodium hydroxide solution to the powder.

(3) Heating the powder strongly,

A, (Lyonly B. (2)only
C. (1) and 3) only D. (2)and (3)only
DSEI2PP 08

At 298 K, the pH of 0.10 mol dm™ HCl(ag) is 1. Which of the following statements is correct?
A, At298 K, the pH of 0,26 mol dm™ HCl{aq) is 2.
B. Ai298 K, the pH of 0.20 mol dm™ HCl{ag) is 0.5.
C. At298K, the pH of 0.0f mol dm™ HCKaq) is 2.
D. At298 K, the pH of 0.01 mol dm™ HCl{aq} is 0.1.

DSEL2PP_09
When 25 em® of 1.00 mol dm™ NaOH(aq) is mixed with 25 cm® of 1.00 mol dm™ HCl(aq), the
temperature of the mixture rises by 6°C. Which of the following reactants, when mixed under the
same conditions, would give a similar temperature rise?

A. 25 cm? of 2.00 mol din® NaOH(ag) and 25 em? of 2.00 mol dn™ HCl(aq)

B. 50 cm’® of 1.00 mol dm™ NaOH(aq) and 50 cin® of 1.00 mol dm~? HCKaq)

C. 50 cm’ of 0,50 mol dm™ NaOH(aq) and 50 em? of 0.50 mol dm™ HCl(aq)

. 1100 &6id of 0.25 mol di= NaOH(ag) and 100 em? of 0,25 mol dat™ HClag)
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DSE12PP_13
10 em?® of 0,25 mol dy? calcivm nitrate solution is mixed with 40 cm?® of 0.10 mol dm™ nitric acid.
Whal is the coneentration of nitrate jons in the resulting solution?

A, 0.18 mol dm™? B.  0.13 mol do3
C.  0.080 mol dm™ D.  0.050 mol dm™
DSEI2PP_19

Which of the following reagents wonld undergo neutralization with limewater?
() HCl(aq)
(2) Na:504(aq)

(3) SOxg)

A, (Donly B. (@ only

C. (1) and (3)only D. () and (3)only
DSE12PP_20

A sall has the formula (NHa)2804+FeS04¢6H0. Which of the following isfare the expected
observation(s) when an aqueous solution of this salt is treated wilh agucous sodium fiydroxide
solution?

(1) fommation of a dirty green precipitate

(2) formation of a brown precipitate

{3) evolution of a gas with a pungent odor

A, (I)yonly B. {2)only
C. (1) and (3) only D.  (2)and (3)only
DSEI2PP_24

Which of the folfowing methods can be uscd to distinguish between 0.1 mol dm™ HCl{ag) and 0.1

mol dm™ CH3CO2H(aq)?

(1) Add magnesium ribbon of the same length to each solution and compare the rate of evolution
of gas bubbles. )

(2) Add 10 em® of 0.1 mol dm~ NaOH(sq) to 10 em? of each solution and compare the
temperature change,

(3)  Use each solution as elcctrolyte in the set-up shown below and compare the brightness of the

bulb.
'
graphite graphite
rod rod
electrolyte
A, (1)and (2) only B. (1)and {3)only
C.  (2)and (3) only D. (1) (Ryand (3)
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DSE12 02
A small amount of a powder can dissolve in water to form a clear solution. When this solution is
mixed witlh K2C0s(aq), a white precipitate is obtained. What can the powder be?

A.  Sodium sulphate B.  Calcium sulphate
C.  Sodium hydroxide D. Calcium hydroxide
DSE12_04

Which of the following statements concerning CH;COOH and HCl is correet?

A. CH;COCH is a stronger acid than HCL.

B. The pH of 0.1 M CHaCOOH(aq) is lower than that of 0.1 M HCl(aq).

C.  Both CH;COOH(aq) and HCl(aq) react with NH3(aq), each giving a salt,

D. Both CH:COOH(aq) and HCl(aq) react with Ag(s), each giving a colorless gas.

DSEI2_10

A sample of 1,02 g of potassium hydrogenphthalate (CsHsO4K) is dissolved completely in distilled
water, and then difuted to 250,0 cm®, What is the concentration of the solulion obiained?
(Relative atomic masses : H = 1.0, C=12.0, 0=16.0, K=39.1)

A, 0.004M B, 00I0M
€. 0.020M D. 4.080M
DSEL2_14

Which of the following pairs of reactants would react in water to give out the largest amount of
heat?

A. 1 molof HCl and 2 mel of KOH

B. 1 molof H2504 and 2 mol of KOH

C. 1 molof (COCH); and 2 mol of KOH

D, 1 molof CH;COOH and | mol of KOH

DSEI2_19

In which of the folfowing processes would a colorless gas evolve?

(1) Magnesium is added to dilute sulphuric acid.

2)  Ammonium chloride is healed with calcium hydroxide.

(3) Water is added to a solid mixture of citric actd and sodium hydrogencarbonate.

A, (Doand(2)only B. (1) and (3) only
C.  (2)and (3) only D. (1. (2)and (3)
DSE12 20

Which of the following methods can be used to distinguish between ZnCl(aq) and CaBra(aq)?
(1) Adding NHi(aq)

(2) Performing flame test

(3) Evaporating to dryness

A, (1yand (2) only B.
C. (2)and (3) only D.

(1) and (3) only
(13, (2) and (3)
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DSEI3_03

Solid Y is soluble in cold water. When an aqueous solution of Y is added separately o sodium
hydroxide solution and to acidified silver nitrate solution, a white precipitate is formed in both
cases. Which of the following compounds might Y be?

A, Ammoniwmn carbonate B. Zinc catbonate

C.  Lead(Il} chloride D. Maguesium chloride

DSEI13_08
Which of the following reaction routes can best be used to prepare barjum sulphate from barium
carbonate?

: H;SO4(r

A BaCO(s) — 2Tt 49) BaSO40s)
cone, HySO,

B.  BaCOJs) “——m Bag0,(s)

C. BaCO4(s) M BaCly{aq) M BaSO(s)

D, BacOys) HC by NSOCD L pico.

DSEI3_09

Which of the following statements about potassium hydroxide solution is INCORRECT?

A, When potassium hydroxide sofution is added to iron(1i) sulphate solution, a dirty green
precipitate is formed,

B.  When potassium hydroxide solution is heated with ammonium chioride solution, ammonia
gas is liberated.

C. Dilute potassium hydroxide solution contains K*(aq) ions, H*(ag) and OH-(aq) fons.

D. Concentrated potassium hydroxide solution is corrosive.

DSEI3_10

Consider the four solution W, X, Y and Z Tlisted befow:

W: 0.01 mol dm™ HNOs(aq)

X: 0.01 mol dm HaSO4(ay)

Y: 0.01 mol dn~* KOH(aq)

Z: 0,10 mol dm~* KOH(aq)

Which of the following represents the four solutions arranged in increasing order of pH?
A WX Y, Z B. W,X,Z,Y

C. XWYZ D. X,W,Z, Y
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DSEI3_[1

Which of the following pairs of aqueaus solutions, when mixed, would give a precipitate?
A.  Lead(ll) nitrate and ammonia

B. Copper(l]) sulphate and sodium nitrate

C. Calgium chloride and sodium nitrate

D.  Iron(Il) sulphate and acidified potassium dichronmate

DSEL4_06
50.0 ont® of 0.6 M FeSOu(aq) s mixed with 150.0 em® of 0.2 M Fea(SOs)s(aq). What is the
concetstration of 804 (aq) ions in the resulting mixture?

A, 03M B. 04M
C. 06M D. 08M
DSEl4_07

Which of the following pairs of aqueous solutions, upon mixing, would have the lowest efectricat
conductivily?

A, 20,0 e’ of 0.1 M HNO; and 20.0 em? of 0.1 M KOH

B. 20.0 om® of 0.1 M H,S04 and 20.0 cm® of 0.1 M Ba(OH);

C. 200cm’of 0.1 MCH;COOH  and 20.0 e’ of 0.1 M NH3

D. 20.0 cm? of 0.1 M HCI and 20.0 cm? of 0.4 M CsH1206 (glucose)
DSE14_13

Which of the following gases, after dissolved in 1 di® of water, would give a solution with the
highest pH?

A, 0,002 mol of NO, B.  0.002 mol of SO,

C.  0.002 mol of NH3 D, 0.002 mol of HCI

DSE14_15

Which of the following hazard waming labels should be displayed on both the reagent bottle storing
concentrated sulphuric acid and the reagent bottle storing concentrated hydrochleric acid?

(&) @ = €
=
o <8
A, (Donly B. (2)only
C.  (})and {3)only D.  (2)and (3)only
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DSEi4_2}

Which of the following processes would show a blue color?
(1) adding litmus to NaOH(aq)

(2) mixing CuSO«(s) and Nix(aq)

(3)  KsFe(CN)s(aq) and FeCla(aq)

A.  (i)and (2)only B. (1} and (3)only
C. {2)and (3)only D. (1), {2)and(3)
DSEIS_01

Which of the following statements is correct?

A.  Ali aqueous solutions contain H*{(aq) jons.

B. ‘ThepH of all acid solutions is greater than zero.

C.  All acidic compounds contain hydrogen s their constituent clements,

D.  A'corrosive’ hazard warning labe! must be displayed o all reagent boltles containing acid
solution.

DSE15_04
Which of the follawing salts CANNOT be prepared from the reaction of a metal with a dilute
acid?

A.  Zincsulphate B. hon(Il) chloride
C. Calcium ehioride D. Copper(ll) sulphate
DSE15_08

In an experiment, 25.0 em? of HC1(aq) is measured with apparatus X and is placed in apparatus Y.
The HC1(aq) in Y is then titrated witha standard NaOH(aq), Which of the following combinations
is correct?

X Y
A, Measuring cylinder Beaker
B. Measuring cylinder Conical flask
C. Pipette Beaker
D. Pipette Conical flask
DSE15_09

In an experiment to prepare caleium sulphate, excess difute sulphuric acid is added to 10.0 em? of
1.0 mol dm? calcium nitrate solution. Which of the following is the theorctical mass of the calcium
sulphate obtained? (Relative atomic masses: 0=16.0,$=32,1,Ca=40.1)

A, 0.68g B. 136g

C. 272g D. 4.08g
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DSEL6_06
'The pH of a sample of sulphuric acid is 2.6. 100 ent? of this sample is mixed with 100 cm? of water.
What is the pH of the resulting mixlure?

A 58 B. 29
c. 26 p. 12
DSE16_07

Consider the following experimental sct-up

water

mixtura of zine powder and
water-soluble oxallc neid powder

N

A colorless gas is given out when water is dropped to the mixture. Which of the following
statements is correct?

A, Oxalic acid ionizes in water to give hydrogen fons.

B. Zinc ionizes in water to give zinc ions.

C.  Waler reacts with oxalic acid to give the colorless gas.

D. Water reacts with zinc to give the colorless gas.

DSEI6_08
Which of the following pairs of substances, when mixed together, can be used to prepare copper(Il)
sulphate crystals?

A, CuO(s) and H2SO4{aq) B. CuO(s) and MgSOs(aq)
C,  Cu(s) and HaSOu(aq) D,  Cu(s) aud MgSOs(aq)
DSEIG_18

Which of the following slatements coneerning vinegar isfare correct?
(1) The process of forming hydrogen ions in vinegar is reversible.
(2) Neutralization occurs when sugar is added to vinegar.

(3) The pH of vinegar used in kitchen is around 1.
A, (Honly B.
C. (1)and (3)only D.

{2) only
(2) aud (3) only

230

B

.

Provided by dse.life




DSEI6_19

)

e

The hazard warning label below is displayed on a bottle containing chemical Z:
Which of the following chemicals may Z be?

(1) Sodium

@) Trichloromethane

(3) Concentrated aqueous ammonia

A, (D only B. (2)only
C.  {D)and 3Yonly D.  {(2)and (3) only
DSEL6_22

Which of the following processes are exothermic?

(1) Placing calcium oxide in water

(2)  Placing a zine stzip in a copper(ll) sulphate sotution

(3) Passing hydrogen chloride gas into a sodium hydroxide solution

A, (1)and 2) only B. ({yand (3) only
C. (Qand (3)only D. (1), (2)and (3)
DSEL7_02

Which of the following statements concerning hydrochloric acid is INCORRECT?
A, Ttis a mineral acid.
B. Itcompletely ionizes in water.
C. It contains aqueons hydrogen fons,
D. It does ot contain aqueons hydroxide ions,

DSEI7_06
Which of the following is NOT the appropriate substance for preparing magnesium sulphate by
directly mixing it with ditute sulphuric acid?

A.  Magnesium metal B.  Magnesium oxide
C.  Magnesium nifrate D.  Magnesium cathonate
DSEL7_10

Calcium phosphate is insoluble in water. What is the theorctical number of moles of calcium
phosphate obtained when 100.0 cm? of 0.30 mol dm™> CaCly(aq) is mixed with 300.0 cni® of 0.10
mol dm™ NasPOs(ag)?

A, 0.01C B. 0.015

C.  0.020 D. 0.030
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DSEL7_I1

Which of the following statements concerning zing is correct?
A, Itforms a soluble oxide when placed in NHa(aq).

B.  Ttactsas areducing agent when placed in HCl(ag).

C.  Itundergoes oxidation when placed in MgCla(ag).

D. It forms an acidic solution when placed in hot H20(1).

DSE17_17

Which of the following statements concerning NaOH(aq) and NHi(aq) is/are correct?
(1) Both of them can react with MgCh(aq).

(2)  Both of them can form a deep blue solution with Cu(OH)x(s).

{3)  NaOH(aq) can react with CH3COOH, but NH3(aq) cannot.

A, (1) only B. (2)only
©; (1) and (3) onty D.  (2)and (3) only
DSEIT_21

Which of the following can distinguish a samiple of AgNO3(aq) from a sample of NaNOs(aq)?
(1) Adding Cu(MNOs)(aq) to the samples.

{2)  Adding HCl(aq) to the samples

{3) Adding KOH{zq) to the samples,

A, (1) and 2y only B. (1)and (3) only
C.  (2yand {3) only D. (1), (2)and (3)
DSE18_06

Dilute sodium hydroxide solution is added to a 0.1 M solution until in excess. Which of the
following combinations is correct?

Solution Observation
A, Zinc sulphate While precipitate formed
B. Calcium nitrate While precipitate formed
C. Lead(IT) nitrate Yellow precipitate formed
D, Tron(ITD) sulphate Dirty green precipitate formed
DSE18_10
Which of the following reagents does NOT react with copper?
A, 2MH:S04 B. 2MHNO;
C. 16 M H280;, D. 16 MHNO;
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DSEI8_}

Consider the solutions W, X, Y and Z below:
W | 100 em® of 0,20 M HNO3(aq)

X | 50 em® of 0,20 M HCl(aq)

Y | 180 em® of 0.20 M CH3CO:H(aq)

7 | 50 em? of 0,10 M NaOH(aqg)

Which of the foltowing statements is correct?
A. The pHolY equals —log 0.2.

B. Mixing W and Z gives a nieutral sofution.

C.  The pH of the mixture of W and X is lower than that of W.

D. The pH of the mixture of W and X is lower than that of the mixture of X and Y.

DSE18_24
Consider the following statements and choose the best answer:
12 statement 2™ statement
To completely neutralize 1 mole of HCl(aq), NH;(aq) is a weaker alkali than KOH(nq).
the number of moles of NHi(aq) needed is
niore than the number of moles of KOH(ag)
needed.

DSE15_04
25.00 em?® 00,051 M C4HsOuaq) can completely neutralise 22.18 em? af 0.115 M KOH(aqg). What
is the basicity of the acid C4HaO4?

At
B. 2
e B
D. 4
DSEI9_05

25.00 cm?® of 0.50 M Tead(ID} nitrate solution is mixed with 50.00 cm? of 1.00 M sodium chioride
sofution. Insoluble lead(I1) chioride is formed during mixing, What is the concentration of Ci(aq)
in the mixture?

A, 033M
B. 050M
C. 075M
D. L50M
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DSE{9_16

Which of the following chemicals can be used to distinguish concentrated hydrochloric acid from
concentrated nitric actd?

(1) Sodium carbonate solid

(2}  Silver nitrate solution

(3) Copper metal

A, {Donly i
B. (2)only i
C. (I and (3) only |
D, (2)and (3)only
DSE19 21
The diagram below shows a common glass apparatus
-+ ————— graduation mark
25,00 bulb
cm’
V
Which of the fotlowing statements concerning the transfer of an neid using this apparatus are

INCORRECT?

(1) The butb should be firmly held in the hand when being filled with ackl,

(2) Bxactly 20,00 cm’ of acid can be transferred using this apparatus.

(3) The apparatus should first be rinsed by distilled waler, then immediately followed by the
transfer of acid.

A, (1)and (2) enly
B. (1)and (3) ouly
C. {(2)and (3) only
D.  {1),(2)and (3) only
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17, ‘Which of the following ways is / are acceptable in the storage of the chemical concerned 7

DSE19 20 [¢); Store concentrated H80,(1) in a copper container,
- i g {2} Store concentrated AgNO,(aq} in a brown glass container.
Agqueous caleiun hydroxide can be used to ) &) - ———— Y s T e

(1} neutralise acidic substances in soil.

(2} distinguish carbon dioxide fram carbon monoxide, g g; z;g

(3) remove sulphur dioxide from a polluted air sample, C: (1) and (3) only

A, (I)and (2) only D. (2} and (3) only

B. (i) and (3) only

C. (2)and (3) only 18. Which of the following steps can be involved in preparing copper(I) chloride crystals 7

D. (1), and i
e Sty (1) Add CuCOs(s) to HCH(ag).

DSE2020: (2) Add Ca(NO3)(s) to NaCl(aq),
(3) Add Culs) 1o HClag)
4, Which of the following combinations would give a brown gas when putfing X in ¥ 7 A (1) only
X v B. (2) only
A magresium concentrated nitric acid ¢ (1) and (3) only
B, magnesium concentrated sulphuric acid D. {2) and (3) only
(&) magnesium oxide concentrated sulphuric acid
D, magnesium oxide concentrated nitric acid DSE2021:
i1, A reaction occurs when water is dropped into the mixture in the set-up below. A colourless gas is given 6. Refer to the information in the table below
out,
Solution Contents pH
X 50 cm? of 0.061M HCl(ag) 30
Y 25 e’ of 0.001M H:>SOx(aq) 2
mixture of sedium carbonate powder water z 50 em® of 0. 1M CH;COOH(aq) 29
and water-soluble citric acid powder H
Which of the following statements s correct 7
i i ion 7 A X has a higher pH than Z because HCl is a strongér acid than CH;COOH.
AR, SO S P b 506 B Y has & lower pH than X because the volum: of HaS04(aq) is smaller than that of
. . < HClaqg).
A Water reacts W!th S,Od,mm ?ad}m‘a‘e to give the colouriess gas. &5 Y has a lower pH than X because H:$0Qq is a strong dibasic acid but HCl is a strong
B. Water reacts with citric acid 1o give the colourlsss gas. monabasic acid,
. Water is a medium for the formation of carbonare jons from sodium carbonate. D. Y has a lower pH than Z because the concentration of HoSOu(ag) is lower than that of
D, Water is a medium for the formation of hydrogen fons from citric acid. CH:COOH(aq).
5 15.0 om® of 0.20 M Ba(NO:)(aq) is added to 25.0 cm® of 8.10 M Na:SQsf2q). Afler the reaction is
11. A reaction occurs when water is dropped into the mixture in the set-up below. A colourless gas is given completed, which of the following ions has the highest concentration in the mixture ?
out.
A SO ()
B. NG5 7(aq)
[c3 Ba*'(aq)
D. Na'(aq)
mixture of sodium carbonats powder watsr
13: W, X, Y and Z, cach represents one of the following solutions :

and water-soluble citric acid powder

-

HCl(aq) NaOH(aq) MgCla(aq) NayCOs(aq)

‘What is the role of water in this reaction ?
; Given that :
Water reacts with sodium carbonate to give the colourless gas,

Water reacts with citvic #cid to give the calouriess gas, ¢ Mixing Wand X gives a white precipitate.

Mixing W and Y gives a white precipitate.

TOwe

Water v a medium for the formation of carbonate ions from sodium carbonate. v Mixing W and Z gives a clear colourless solution
Water is a medium for the formation of hydroges fons from eitric acid, B g ’
Whatis Z ?
A HCl(aq)
235 B. NaOH(zq)
C. MgCl(aq)
B Na;COs(aq)

B e el i o B Bl & (e rcli i o




=

- T /Ty 7T/ T/ Ty ™

i6. A sample of sulphuric acid was completely neutralised by 25.0 cm® of 0.200 M potassium hydroxide
solution. The salt solution obtained was then made up to 100.0 cm’ with deionised water, What is the
concentration of the resulting sait sofution 7

A, 0.0125 M
B. 0.0250 M
C. 0.0375 M
B G.05300 M
24. Consider the following statements and choose the best answer :

1st statement
Tron(IT) hydroxide is a base.

2nd statement
Tron(l1) hydroxide is insotuble in water.

A, Both statements are true and the 2nd is a correct explanation of the 1st

B Both statements are true but the 2nd statement is NOT a correet explanation of the Ist statement.
(< The Ist statement is false but the 2nd sttement is true.

D. Both staremens are false.
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Structural Questions
CE90_02b
Two different samples of calcium carbonate (A and B), each weighing 0.8 g and containing inert
impurities, were allowed to react with excess hydrochloric acid under same laboratory conditions,
The volumes of carbon dioxide gas evolved with tine are shown in the graph below:

! :

;é 150 H tH-

g} % Sample B
o L

-""é i Sample A
E= - “‘) b

: it

g i

R AEARAEEES

§ ayEvERIEsa ey

2 [EezENyua iy

s

4

Time (s)

6] Draw & diagram to show how the above experiment can be performed in the labotatory.
(i)  Explain why the slopes of the curve for sample A is steeper at X than at Y.
(iify  From the two curves, deduce TWO differences between sample A and sample B.

(7 marks)

CE90_03b
The formula of a weak atkanoic acid can be represented by

CrHan1COH (where n is an integer)

A sample of the alkanoic acid weighing 0.355 g was dissolved in about 20 ecm?® of waler in a conical
flask. The solution was then titrated against a 0.18 M sodium hydroxide solution. A total of 22.40
cm? of the alkali was required for complcte neutralization.

(i) Explain the meaning if the term ‘weak acid’

(i)  Describe how the end-point in this titration can be determined.

(iii)  Calculate
[¢D)] the number of moles of sodium hydroxide used for the titration.
{2) the refative molecular mass of the alkanoic acid.
(8 marks)
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CE91_02a

Astudent wislied to find out which of the two commercial brands of vinegar, A and B, was the better
buy, i.e. of lower price per gram of ethanoic acid (CH;COOH),

The following table listed some of the information about these two brands:

Brand Price Voltume of vinegar Conceniration of ethanoic acid
A $3.00 250 cm? 50 g dm™
B $6.00 560 cmn? UNKNOWN

The student carrled out a titration experiment to defermine the concentration of ethanoic acid in
Brand B as follows:
25 cm® of the vinegar was first diluted to 250 cm? with distilled water. 25.0 cm® portions
of the diluted sclution were then titrated against 0.10 M sodium hydroxide solution,
using a suitable indicator, until the end-point was reached.

The following results were obtained:

Titration / Burette reading 1 2 3 4
Final reading (em?) 25,50 25.70 26.20 25.90
Initial reading (em®) 0.00 1.00 1.30 1.10

(i) Describie, giving the names of the apparatus used, how 25.0 ¢m?® of the vinegar should be
dituted to 250.0 cm?,

(iiy  Suggest a suitable indicator for this titration and state its color change at the end-point.

(iii)  Based on the titration results, caleulate a reasonable average for the volume of the sodium
hydroxide sofution used.

(iv)  Write the equation for this reaction, (Ionic equation will not be accepted.)

(v)  Caleulate the molatity of ethanoic acid in Brand B,

(vi)  Show by calculation which brand of vinegar is the better buy,
(Relative atomic masses: H= 1.0, C=12.0, 0 = 16.0)

(13 matks)
CE92 0la
A student tried to prepare a sample of a solid salt by reacting

copper(Il} oxide with sulphuric acid in the laboratory as
shown in the diagram on the right,

The student wrote the following procedure of the experiment
in her notebook: \
L Excess copper(IT) oxide was added to 50.0 cm’ of 2,0 5 L1y

1. M sulphuric acid in a beaker, &
{1l The mixture was heated for 2 minates, and was stirred &
IV, continuously during this time, | /

The remsining copper(1l) oxide was filtered off,

The filtrate was allowed to coo! for one day.

(U] Referring to the above disgram, write dowm TWO aspects that are considered UNSATE in
the laboratory.
(i) (O Name the sall the student tricd Lo prepare.
2) Calcutate the theorctical mnss of the salt that can be obtained.
(iii)  Explain why the studenl heated the reaction mixture in step I1.
(iv)  The student followed exactly the procedure written her notebook, but did net obtain any
SOLID sait after one day. Suggest an explanation.
(Relative atomic masses: H= 1.0, 0= 16.0, § =32.0, Cu=63.5)
(8 marks)

CE93_01b
Liguid wastes discharged from some factoties arc acidic and need to be neutralized before
discharging into the sca, A certain faciory used slaked lime (caleium hydroxide) to newtralize its
liguid waste, which consisted of 0.5 M hydrochloric acid, discharging at a rate of 20 dm? per minute,
(D) Why are the liquid wastes neutralized before discharging into the sea?
(i)  Write an equation for the reaction between hydrochloric acid and slaked lime.
(iiy  Caleulate the mass of slaked linte required per minute to neutralize the acid present in the
liquid waste.
(iv}  Although slaked lime is cheaper, factories nowadays use sodium carbonate instead of slaked
lime to neutralize their acidic wastes. Suggest a reason.
(Relative atomic masses: H = 1.0; O = 16.0; Ca=40,0)
i (6 marks)

CE93_04b

To determine the percentage by mass of calcium carbonate in egg shells, a student added 10,0 cm?

of 2 M hydrochloric acid to 0.3 g of egg shells in a container. Afier 36 minutes, all the egg sholis

dissolved and 67 cm? of carbon dioxide were collected at room temperature and pressure.

€i) Write an equation for the reaction between calcium carbonate and hydrochloric acid,

(i) The rate of reaction between the egg shells and 2 M hydrochloric acid was slow. Suggest
TWO methods o increase the rate of this reaction without using other chemicals. Explain
your answer i each case,

(5 marks)

CE94_01
The table below lists some information aboul three metals X, Y and Z.
Metal X Y Z
Alomic nomber 2 20 -
Action of cold water No apparent change A colourless gas No apparent change
slowly evolves
Action of 01 M A colourless gas - No apparent change
hydrochloric acid evolves

(#)  Towhich group in the Periodic Table does Y belong?

IRTY,
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b @ Write an cquation for the reaction between X and 0.1 M hydrochloric acid.
(An fonic equation will NOT be accepted for this question.)
(i) Draw electronic stmctures for the TWO products formed in (i) above, showing

electrons in the outermost shell ONLY.
() What would be observed when Y is added to 0.1M hydrochloric acid?
(d)  Based on the results of the reaction give in the above table, arrange the three metals in
descending order of reactivity. Explain your answer.
(8 marks)

CE94_05a
A domestic drain cleaner named “RAINBOW? contains concentrated sulphuric acid as the active
ingredient, A student carried out the following experiment to determine the concentration of
sulphuric acid in “RAINBOW™.

1.0 em® of “RAINBOW? was diluted to 500 cm> with distiled water, 25.0 em? of the diluled solution
were measured and transferred to a conical flask. The solution in the flask required 18.2 cm? of 0.10
M sodinm hydroxide solution for complete neutralization.

(i) Name the apparatus used to measure 25.0 om? of the diluted solution.
i)  Calcnlate the molarity of sulphutic acid in “RAINBOW”,
(i)  Suggest ONE disadvantage of using "RAINBOW” for cleaning drains.
(iv)  State ONE safety precaution needed when using “RAINBOW?”, Explain your answer.
{6 marks}

CE95_07

Effervescent Calofum.

Tnch botile contains 10 tablets.

Esch tablet contains :

Calcinn carbonate 625 mg
Vitamin C 1000 mg
Citric acid 1350 mg

Dosags : 1 tablel daily
Administration ¢ Dissolva one tablet in a glass of water.

Waming ¢ (1} Keep ont of reach of children.
{2) KeEp vrvvmrinvninssiinrancrninnns

(6] Hffervescence occurs when a tablet of ‘Effervescent Calcium® is added to water. Based on
the information given on the label, explain why cffervescence ocours. Write the ionic
equation for the reaction that occurs.

(i) On the label, some words are missing in the second werning statement. Complete the second

" warning slalement, begiuning with the word "keep’, Expluin your wswer, FO R
(5 marks)
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CE96_06b
A, B, C and D are four unlabeled botifes, each containing one of the following reagents:

2M ammonia solution, 2M ethanoic acid,
2M hydrochloric acid, 2M niteic acid

The following scheme is used to identify the four reagents:

Reagent in bottle
A4,8,CorD

Add 3 plece of
red litmus paper,

lieagcnt in

Does the red litmus
paper turn blue 7

bottle 4

Add copper turnings -
and warm the mixture,

Reagent in
bolls B

Aro brown fumes
evolved 7

Reagent in bottle
Cor D

()  What is the reagent in bottle A? Explain why this reagent turned red litmus paper blue.

giy @ Suggest a test to distinguish between the reagents in bottles C and D.
(Smelling the reagents is NOT an acceptable answer.)
2) State the abservable change in this test and explain your answer.
(5 marks)
240
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CE96_0%b
A student carried out a copper-plating experiment in the laboratory using the sel-up shown below:
d.o. supply

onrbon anode

copper(1]) sulphate
solution

In & copper-plating factory, the waste water Is treated with sodium hydroxide solution to remove the
copper(ll} ions present before discharge,
{t)  Suggest TWO reasons why it is necessary to remove the copper(iT) jons from the waste water
before discharge.
2} 20.0 dim’ of a sample of waste water requires 3.5 din® of 8.0M sodium hydroxide solution
for complete removal of the copper(IL) jonis present.
Calculate the concentration, in mot dm™, of copper(IT) ions in the sample.
(4 marks)

CE97_03
(2)  Suggest ONE method to determine the pH of an aqueous selution.
() Arrange the following substances in the order of increasing pH and explain YOur answer.
IM ethanoic acid, 1M hydrochloric acid, 1M sulphuric acid
(4 marks)

CE97_07a
Malachite is a mineral containing copper(H) carbonate and copper(il) hydroxide, It is insoluble in
water but reacts with dilute sulphuric acid, The procedures for preparing copper(IT) sulphate crystals
from malachite is as follows:

Step 1 | Pour 50 em® of 2M sulphuric acid in a beaker and then warm the acid,

Step2 | Add small portions of powdered mafachite to the warm acid while constantly stirring,
until effervescence stops and some powdered malachite remains in the beaker.

Step3 | Remove the reiaining powdered malachite from the solution.

Step4 | Evaporale the solution slowly (o obtain copper(1) sulphate crystals.

i) Write a chemvical equation for the reaction which causes the effervescence.

(i)  Why is it necessary to add powdered malachite until some of it remains in the beaker?

(i)  Draw a labelled diagram to show how the remaining powdered malachite can be removed
from the solution.

(iv)  Calculate the theoretical mass of copper(Il} sulphate crystals, CuSO4 ¢ SH,0, that can be
obtained.
(Relative atomic masses: H= 1.0, C=12.0,0=16.0, § = 32.1, Cu=63.5)

{8 marks)
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CE98_06a
0] A student prepared sodivm niteate solution by reacting | M sodium hydroxide sotution with
dilute nitric acid. The student carried out a titration to determine the amount of ditute nitric
acid required to react with a known volume of 1 M sodium hydroxide selution.
M Write the chemical equation for the reaction.
(An fonic equation will NOT be accepted for this question.)
2) Draw a labetled dizgram for the set-up of the titration.

3) Phenolphthalein can be nsed to determine the end point of the titration, State the
colout change at the end point.
(&3] Suggest how the student can prepare a sodium anitrate solution using the titration
results,
(i) Sadiuwm nitrate is a nitrogenous fertilizer.
(1) Calculate the percenfage by mass of nitrogen in sodiom nitrate.
2y Explain why nitrogen is essential for the growth of plants.

(Relative atomic masses: N = 14.0, 0 =16.0, Na = 23.0)
(9 marks)

CE99 @2
For each of the following experiments, state ONE observable change and write a chemicat cquation
for the roaction involved,
{a)  Dilute nitric acid is added to magnesium carbonate powder in a beaker.
(2 marks)

CE0g 02
The table below lists some information about four elements, W, X, Y and Z:

Element Atomic number Relative atomic number
w 19 32.1
X 18 399
Y 19 39.1
Z 20 40.1

(a)  What is the meaning of the term ‘relative atomic mass’?
(2 marks)
(b)  State, with explanation, which of the above clements
(] should be stored under paraffin oil.
(i) is used to fill a light bulb,
(ii) forms an oxide which dissolves in water to give a solution with pH loss than 7,
{6 marks)
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CE01_02
For each of the following experinients, state an expected observation and write a chemical equation
for the reaction involved.
(a)  Adding dilute hydrochloric acid to zine granules.
(b)  Adding sodium hydroxide solution to iron(1l) sulphate solution.
(4 marks)

CEOL_04
A small piece of sodium is added to a tall jar containing two layers of fiquids, paraffin oil and water
with a few drops of plhenolphthalein, as shown in the diagram below. Describe and explain all
expected observations.
(Density of sodium = 0.97 g eni™, densily of paraffin oil used =0.82 g em™)

forceps ‘—Z
sodium

tall jar
paraffin oil

water with a few drops
of phenolphthalein

(6 marks)

CEO1_06b
In an experiment, 0.933 g of a sample of washing soda (Na2CO3+x1:20) was dissolved in some
distilled water, The solution was titrated against 0.258 M hydrochloric acid with methyl orange as
indicator, 25.4 em? of the acid was required for the completion of the following reaction:
NaxCOs + 2HClI —= 2NaCl .+ H0 + CO;
()] From the titration result, calculate the number of moles of sodium catbonate in the sample
of washing soda.
(i)  Deduce the value of x in the formula of the washing soda.
(iify  State the colour change at the end-point of the titration.
(iv)  Briefty describe the procedure that should be followed to prepare a burette containing the
fydrochlorle acid for the titration.
(Relative atomic masses: H= 1.0, C =12.0, 0 = [6.0, Na =23.0)
{9 marks}
CEQ2_0lc
Both ammonium dihydrogenphosphate and ammonium sulphate are nitrogenous fertilizers.
[6)] Calculate the percentage by mass of nitrogen in amwonium sulphate.
(i)  The use of ammonium sulphate as a fertilizer adds acidity to the soil. If the soil is too acidic,
it is not snitable for plant growth. Suggest ONE substance that is commonly used by farmers
to reduce soil acidity, Explain your answer.
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CE02_06a
Magnesium can be extracted from sea water which contains magnesium fons. The extraction of
magnesium from sea water involves three stages:
Stage 1: Add slaked lime to sea water to precipifate magnesium ions as magnesium hydroxide.
Stage 2:  Heat the magnesium hydroxide obtained in a stream of hydrogen chloride gas to give
magnestum chloride,
Stage 3: Extract magnesium by electrolysis of the molten magresium chioride.
) What substance is mainly present in slaked lime?
(if)  Write a chemical equation, with state symbols, for the reaction in Stage 2.
(i)  Explain why molten magnesium chloride can conduct electricity.
(4 marks)

CE02_07a.
Caleite is a mineral which contains mainly calcium carbonate. An experiment, consisting of the
following five stages, was conducted to determine the percentage by mass of calcium carbonate in
a sample of calcite.
Stage 1: Weigh the sample. Add dilute nitric acid to it until the acid is in cxcess.
Stage 2: Fitter the mixture obtained in Stage 1 lo remove any undissolved solid.
Stage 3: Add excess sodium suiphate solution to the fHlirate to precipitate out caleium sulphate.
Stage 4: Collect the caleium sulphate precipitate and wash it with distilled water.
Stage 5: Allow the calcium sulphate to dry and weigh it.

(i) Write a chemical equation for the reaction of calcium carbonate with dilute nitric acid.
Suggest how one can know that excess acid has been added in Stage 1.
(ii)  Draw a labelled dingram of the set-up used in the filtration process in Sfage 2.
(iif)  Write the ionic eguation for the reaction in Stage 3.
(iv)  Explain why it is necessary to wash the precipitate with distilicd water in Stage 4.
(v)  The results obtained in the experiment are listed below:
Mass of the calcite sample =798¢g
Mass of the calcium sulphate obtained =10.52 g
()] Calculate the percentage by mass of calcium carbonate in the sample of caleite.
{2) State ONE assumption in the cajculation.
(Relative atomic masses: C=12.0, 0 = 16.8, 8 =32.0, Ca=40.0)
(10 marks)

CE02_07¢
Ammonia was once used to detect the leakage of chlorine in chemical plants. If there was a leakage,
white fumes would be observed. The word equation below represents the reaction of chlorine with
ammonia:
chioring + ammonia —= ammoninm chioride + nitrogen
(i)  Transcribe the word equation into a chemical equation.
(i) “Suggest what the whils vfu.fnizrs'm.iglbll. have been.
(3 marks)
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CE02_09a
Ammonia is a weak alkali, It is uscd as an active ingredient in domestic glass cleaners.
[O) (03] Write a chemical equation to represent the jonization of anunonia in water.
() Explain why an alkaline solution can help remove oily dirt on glass.
(i) Suggest, with explanation, a precaution recessary when using such glass cleaners.
(4 marks)
CE02_09b

In an experiment to determine the concentration of ammonia in a sample of glass cleaner, 25.0 cm’
of the sample was diluted to 250.0 cin? in a volumetcic flask. 25.0 em? of the diluted sample was
transferred to a conical flask and was then litrated against 0.23 M hydrochloric acid. 28.7 cm? of the
acid was required fo reach the end-point.
(i) State the fiquid that should be used to rinse the following pieces of apparatus used in this
experiment,
(1) Volumetric flask.
) Conical flask,
ity Name the apparatus that should be used to transfer 25.0 om® of the diluted sample to the
cohical flask,
(i}  Calculate the concentration, in mol dm™>, of ammonia in the sample of glass cleaner.
(You may assuine that ammonia is the only substance in the sample that reacts with
hydrochloric acid.)
{6 marks)

CE03_08b
An experiment was carried out o determine the concentration of a nickel(IT) sulphate solution. The
experiment consisted on the following three stages:
Stage 1: 25.0 em® of 0.563 M sodium hydroxide solution was added to 25.0 em® of the nickel(IT)
sulphate solution to precipitate out nickel(1I) hydroxide.
Stage 2:  The mixture obfained in Stage 1 was filtered and the residue was washed thoroughty with
distilled water.
Stage 3:  The excess alkali in the filtrate was titrated against 0.251 M hydrochloric acid with
methyl orange as indicator. 18.5 em? of the acid was required to reach the end-point.
F¢)] Write the ionic equation for the resction in Stage 1.
(liy  State the colour change at the end-point of the titration in Stage 3.
Gy () Based on fhe titration resull in Stage 3, calculate the number of moles of hydroxide
ions present in the filtrate.
3] Calculate the number of moles of sodivm hiydroxide that was added in Stage L.
(iv)  Why was it necessary to wash the residuc thoroughly in Stage 27
(2 marks)
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CE04_02b
For each of the following pairs of substances, suggest a chemical fest to distinguish one substance
from the other and state the expected observations,
(b)  ammonium chloride and potassium chloride,
{2 marks)

CE04_07a

An experiment, consisting of the three stages listed below, was carried out to determine the bastcity

of a solid acid.

Stage 1 1.15 g of & sample of the acid was weighed.

Stage 2 The saple of acid was dissolved in some distitled water and then made up t0 250.0 cnr®
with distilled water.

Stage 31 25.0 em® of the solution obtained in Stage 2 was titrated against 0.100 M sodium
hydroxide sofution using phenolphthalein as indicator. 25.7 em® of the sodium hydroxide
solution was required to reach the end point.

(i) Briefly describe how the 250.0 em? sofution was made up in Stage 2,

(if)  State the colour change at the end point of the tilration in Stage 3.

@iy (D Caleulate the number of moles of sodium hydroxide used in ihe titration,

2) Given that the molar mass of the solid acid is 90.0 g. Calculate its basicity.
(8 marks)

CEQS 03
A student proposed the following methods to accomplish three tasks, (), (b) and (c). The proposed
methods were all considered inappropriate.
()  Zusk: To neutralize acidic soil in a flower bed,
Proposed method: Add solid sodium hydroxide to soil.
(i) Siate ONE reason why the method is inappropriaie.

(i) Suggest an appropriate method to accomplish the task
' (2 marks)
(b)  Task: To preparc hydrogen gas from an acid,
Proposed method: Add copper to dilute hydrochiloric acid.
) Statc ONE reason why the method is inappropriate.
[{1)] Suggest an appropriate method to accomptish the task
(2 marks)
(¢} Task: To dilute concentrated sutphuric acid with water,
Proposed method: Add waler to concenirated sulphuric acid and stir the mixture.
(] State ONE reason why the method is inappropriate.
(ii) Suggest an appropriate method to accomplish the task
{2 marks)
246
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CEO05_10 (iii) Suggest ONE advantage of using a data-logger in this experiment.
The information below was found on the label of a brand of effervescent vitamin C tablets: (iv) The experiment was repeated using warm water inslead of cold water. Sketch, on
the same graph, the results that would be obtained in the repeated experiment.
Each tablet contains 1000 mg of vitamin C. ' (6 marks)
Other ingredients: sodium hydrogencarbonate, citric acid, sugar and colourant
CE06_04
(a)  With the help of a chemical equation, explain why effervescence occurs when a tablet of the An aqueous solution V is known to contain the following four cations:
effervescent vitamin C is added to water. NHi"ag), K'aq), Fe**(aq) and  Agi(ag)
(2 marks) The flow diagram below outlines a series of tests that can be used to detect the presence of two of
(b)  An experiment was carried out to study the action of water on a tablet of the cffervescent {he above cations in V:
vitamin C using the set-up as shown below. The graph shows the results obtained in the
experiment, { solution V I
cotton wool excess HCl{aq)

conical flask

3
56 om® of cold water precipitate W solution X

vitamin C tablet

Electronio excess NaOH(zq)
balance with Computer
data-logger
168.24 C TR A RS precipitate Y m
1 it
ST iE ERyiaganci i kxdy (@)  Write an fonic equation, with state symbols, for the formation of W from V.
5 16822 HYEH )
= . H IR T (1 mark)
£ AT ] f NEr EfEat (b)  Suggest an experimental mettrod that can be used to separate X from W,
g 168.20 [t HHE (1 mark)
'—é H I () NameY.
o Y i TR ] (1 mark)
z 168.18 g 3 e )  Zstill contains two of the above-mentioned cations, Is it possible to show experimentally
g > i va . HE iriE the presence of each of these cations in Z? Explain your answer,
8 16816 [ EHTH AR (2 marks)
0 R T R T B R {c) Based on the above information, suggest a colour for V,
. R TR {1 mark)
168.14 : giaai §3EASEE NN R}
T BT AR A 1
168.12 ; o
0 20 40 60 80 100 126 140
fitne/s
() Find, from the graph, the mass of gas liberated from the reaction of the tablet with
water, (You may assurne that the gas liberated is NOT soluble in water.)
(ii) At the end of the experiment, the sodium hydrogencatbonate in the tablet had been
©Completely used up. Caleulate the mass of sodium hydrogencatbonate presestinthe T
tabiet.
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CE06_09
‘Soda ash’ is crude sodium carbonate (Na2CO3) commonly used in treating fresh water in water
treatment plants, The following experiment was carried out to determine the percentage by mass of
sodium carbonate in a sample of soda ash:

2.00 g of the sample was dissolved in distilled water, and the solution was diluted and made up to
250,0 cm?. Four portions of the difuted solution of volume 25.0 cm? each were titrated against 0,18M
liydrochloric acid using methyl orange as indicator. The table below lists the titration results
obtained:

Titration 1 o 3 4
Buretie reading
Final reading /om?® 21.60 21.10 25.20 25.20
Initial reading /em’® 0.00 1.00 5.30 520

(@) A 25.0 am? portion of the above difuted solutton was transferred to a clean conical flask.
Briefly describe how the titration of this portion of the diluted solution should be carried out.

(3 marks)
(b}  Based on the titration results, calculate
) a reasonable average for the volume of the hydrechloric acid used, and
(i) the percentage by mass of sodium carbonate in the sample.

(You may assume that the sample does NOT contain any impurity that reacts with
hydrochlaric acid.)

(5 marks)
(c)  Sugges! another method for detecting the titration end point without the use of any acid-base
indicator.
(1 mark)
(d)  Why is soda ash used for treating fresh water? Briefly describe the chemistry involved.
(2 marks)
CE07_05

A solid sample contains zinc and capper only. The composition of the solid sample was analyzed
experimentally as oullined below:

2.00 g of the solid sample was added to excess dilute hydrochloric acid in a beaker, Upon completion
of reastion, the mixture inside the beaker was filtered, The residue obtained was first washed with

distilled water, and then dried. The mass of the dried residue was 1.75 g.

(a)  Write a chemical equation for the reaction invoived.

{1 mark)

(b)  How can one know that the reaction has been completed?
) (1 mark)

(c)  Explain why it is necessary to wash the residue obtained,
(t mark)
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(d)  Explain why it is NOT appropriate lo dry the residuc with a Bunsen flane after washing.
(1 mark)
{e)  Assuming negligible experimental crrors, calculate the percentage of zine by mass in the
solid sample.
{2 marks)

CE07_10
In an experiment to deterinine the concentration of phosphoric acid (HsPO3), 10.6 cit’ of the acid
was first diluted to 250.0 om’ with distilled water. 25.0 cm® of the difuted solution was then
transferred to a conical flask and titrated with n 0.025 M sodium hydroxide solution using
phenolphthalein as indicator. 17.60 cm® of sodium hydroxide solution was needed to reach the end
point.
(&)  Describe briefly how 10,0cm® of phosphoric acid can be diluted to 250.0 cm? with distilled
waler in the laboratory.
(2 marks)
(b}  Phosphoric acid reacts with sodivm hydroxide in the titration according to the following
equation:
HiPOs +2NaOH —— NayHPO4+Hi0
Calculate the molarity of the originat phosphoric acid before dilution.
(3 marks)
[{)] ‘At the beginning of titration, the solution in the conical flask turned pink upon the addition
of sodium hydroxide solution but became colourless immediately upon swirly, However,
near the end point, the solution took longer time to become colourless upon swirling,’

Explain why the time needed for the solution to become colourless is different at the two
stages mentioned above,

{2 marks)
(d)  inthe titration, the 0.025 M sodium hydroxide solution was used as a standard solution,
() Wheat does tlie term *standard soiution’ mean?
(i) Comment whether it is approptiate to prepare a stondard solution of sodivm

Lydroxide by the following procedure:
‘Weigh a sample of solid sodium hydroxide, dissolve it some distilled water and
make up to a known volume of solution.'

(2 marks)
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CE08_04
A test tube with magnesium ribbons is immersed in a beaker of freshly opened carbonated water.
Dilute hydrochloric acid is then added to the magnesium ribbon as shown in the following diagram.

ditute hydrochloric acid

magnesiunt ribbons *-— freshly opened carbonate water

(a)  State the expected observation inside the test tube, and give a relevant chemical equation.
(2 marks)
(6)  When dilute hydrochloric acid is added to the imagnesium ribbons, more gas bubbles are seen
in the catbonated water outside the test tube. Explain,
‘ (2marks)

CE88_11
Copper(ll) sulphate crystals (CuSOy » 5Hz0) can be prepared in a laboratory by the following steps.
Step 1:  Add excess copper(ll) oxide to dilute sulphuric acid and warm the mixture.
Step2:  Remove the remalning copper(Il) oxide from the solution obtained.
Step 3:  Evaporate the solution untit it becomes saturated.
Stepd:  Allow the saturated solution to cool down to obtain copper(Il) sulphate crystals.
Step 5:  Separale the corystals from the saturated solution,
Step 6:  Dry the crystals obtained.
{a) (] For Step 1,
(1)  write a chemical equation for the reaction involved, and
(2)  explain why copper(Il) oxide should be added in excess.
(ii) For Step 2, suggest how to remove the remaining copper(I1) oxide.
(i) For Step 4, explain why crystals would be obtained when the saturated solution is
allowed to cool down.
(iv) For Step 6,
(1) explain why the crystals obtained should not be dried by heating, and
{2)  suggest an appropriate method to dry the crystals.
(6 marks)
(b) A student finally obtained 16.2g dry copper(ll) sulphate crystals through the above steps by
reacting 150cm’ of 1.0M sulphuric acid with excess copper(Il) oxide,

(i) Caleulate the number of moles of coppet(i]) sulphate in the selution obtained in
Step 1.
(if) Calctifate the number of moles of copper(1l) silphate crystals finally obtained.
251
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(i) Assuming the student dried the crystals in Step 6 by an appropriate method,
comment on whether there should be any difference between the answers obtained
in (i) and (ii) above.

(3 warks)

CE08_13
For question 13, candidates arc required to give answers in paragraph form. For this question, 6
marks will be awarded for chemical knowledge and 3 marks for effective communication.

With reference to the propertics of M H2S04 and |M HNO;, suggest THREE methods based on
different chemical principles to distinguish these two acids.

(You can use any common chemicals available in a school laboratory. Both the processes and the
observations involved are required in your answers.)

(9 marks)
CE09_01
Limestone is an important ¢arth resource.
(a) What is the major chemical constituent in limestone?
{1 mark)

(b)  State the expected observation when dilute hydrochloric acid is added te limestone, and write
the fonie equation for the reaction invelved.
{2 marks)
()  Limestone can be decomposed under strong heating.

[0} Write a chemical equation for the reaction involved.
(i) Explain why limestone can be used as fire-proofing additive.
{2 marks)
CE09_07

Describe briefly how you would accomplish the following tasks in a school laboratory.
(a)  Obtain calciun sulphate from a solid mixture of calcium sulphate and calcium nitrate,

(2 marks}
(b)  Distinguish potassium bromide solution from potassium chioride solution.

{2 marks)
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CE09_11

A drug tablet contains aluminium hydroxide, ANOH)s, as the only active jngredient. A siudent

perfornied the following experiment to determine the amount of aluminium fhydroxide contained in

the drug tablet,

Step Experimental process

Remarks

I | Adrug tablet was dissolved in 50.0 cm?
of 1.0 M hydrochloric acid to form a
solution.

As aluminium hydroxide is insoluble in water,
the drug tablet was dissoived in hydrochioric
acid instead.

The amount of hydrochloric acid used was more
than needed to react with aluminium hydroxide
in the drug tablet.

1l | The solution was then diluted to 250,0
em? with distilled water,

The solution, containing excess hydrochloric
acid, was diluted for the fitration in Step 111,

1 [ 250 cm® of the diluted solution was
titrated with 0.20M sodium hydroxide

The amount of excess hydrochioric acid in the
diluted solution could be calentated from the

CE10_06
In an experiment, carbon dioxide is passed into {imewater until excess,

(@) State the expected observations and write the cliemical equations for the reactions involved.
{3 marks)
(b} Explain whether the similar observations in (a) would be made if sodium hydroxide solution
is used instcad of imewater.
(I mark}
(¢)  Bxplain whether the similar observations in (a) would be made if air is used instead of carbon
dioxide.
(1 mark)
(d)  Carbon dioxide can be obiained from the reaction of solid sodium carbonate with dilule
hydrochloric acid, Write an ionic equation for the reaction,
(1 mark)
CEl0_i0

solution using a suitable indicator. 20.80 | data obtained in the titeation.
em? of sodium hydroxide solution was
needed to reach the end point.

(®  Write a chemical equation for the reaction involved in Step 1.
(1 mack)
(b} Describe how he difution process in Step I should be performed by using suitable apparatus,
{3 marks)
(¢} Suggesta suitable indicator for the titration in Step 1l and state the expected colour change
at the end point,
(2 marks)
(dy @) Calculate the number of moles of excess hydrochleric acid in the 25.0 cm? of the
diluted solution from the data obtained in the titration.
(i) Henee, calculate the number of moles of atuminium hydroxide in the drug tablet,
{3 marks)
CE10_02
Two experiments are performed using ammonium dichromate, (NHe):Cra07.
(@} Solid ammontum dichromate is dissolved in water to form a solution.
0] State the expected colour of the solution and suggest wisich ion leads to this colour,
(ii) Suggest a chemical fest to show that the solution contains ammonium ions. State
the expected observation,
(3 marks)
() Solid ammontum dichromate is heated in a test tube, I decomposes into solid chromium(iIly
oxide, nitrogen gas and water vapour.
0] Write a chemical equation for the decomposition of ammonium dichromate,
(i) Suggest a chemical test to show that water vapour is formed in the decomposition.
State the expected observation.
(3 marks)
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In an experiment, 25,00 em® of sodium hydroxide solution is transferred to an expanded polystyrene
oup. 0.50 M sulphuric acid is then added to the solution from a buretts, and the temperature of the
mixture is measured with a data-logger. The graph below shows the experimental results:
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(a)  Name the npparatus that should be used to transfer 25.00 cm® of sodium hydroxide solution
to the expanded polystyrene cup.
(1 mark)
(b)  Outline the procedure for cleaning the burette before experiment.
(2 marks)
(c)  Writc an ionic equation for the reaction involved.
(1 mark)
() With reference to the above graph, explain the temperature change of the mixture throughoui
the experiment.
{3 marks)
{e) Calculate the molarity of the sodium hydroxide solution used.
{2 marks)
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CEL0_13
For question 13, candidates are required to give answers in paragraph form. For this question, §
marks will be awarded for chemical knowledge and 3 marks for effective communication.

Using some suitable examples, discuss the factors that affect pH of acids.
{9 matks}

CELL_0Ib
Salt X is known to be one of the foilowing substance:
lead(l) nitrate, sodium sulphate, zinc sulphate, sedium nitrate
X gives a golden yettow flame in flame test. When a solution of X is mixed with calcium chloride
solution, a white precipitate is formed, Deduce what X is.
(3 marks)

CE!1_09
An experiment was petformed to determine the concentration of an ammonia solution. Firstly, 25.0
em? of 2.0 M hydrochloric acid was diluted with distilled water to 250.0 em?. After that, 25.0 cm®
of the diluted hydrochloric acid was titrated with the ammonia solution using methy! orange as the
indicator. 22.90 cm? of the anumnenia solution was required to reach the end paint,
(@)  Name one picce of the glass apparatus that must be used in the dilution process.

{1 mark)
(b)  Calenlate the concentration of the diluted hydrochloric acid.
(1 mark)
(©) . Draw a labelled diageam to show the set-up used in the titration.
(3 marks)
(d)  State the expected colour change at the end point.
(1 mark)
(&)  Write a chemical equation for the reaction involved.
(1 mark)
6] Calculate the concentration of the anunonia solution.
{2 marks)
255
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ALS9(D) 04
The graph below shows the vatiation of pH when 25.0 cm? of 0.16 M HCI (aq) is titrated against
0.10 M NaOH(aq).

14

g 25.0 50.0
volume of NaOH(aq) added / cm?

(@) On the above graph, sketch a curve to represent the vaciation of pH when 0.10 M
CH3COOH(aq) is titrated against 0.10 M NaOH(aq).
(0.5 mark)
(5)  From the table below, choose an appropriate indicator for the (itration in (a). Explain your

choice.
Indicator pH range of colour change
bromocresol green 28-54
bromothymol blue 6.0-7.6
thymolphthalein 8.3 -10.6
(1.5 mark)
AL99(1)_04

Constant boiling hydrochlotic acid contains 20.2 % by mass of HCI. Calculate the mass of constant
boiling hydrochloric acid required to prepare 1.00 dm® of HCI (aq) of pH 2.0 at 298 K.
(3 marks)

ALO(T) 02
Caleulate the pH at 298 X of a solution prepared by mixing equal volumes of 0.105 M NaOH(aq)
and 0.095 M HCl(aq).

(2 marks)

ALOO(N_02
A sample of nitric(V) acid confains 68.0% of HNO; by mass and has a density of 142 g o™,
Calculate the concentration, in mol dm™3, of HNQs in the sample.

(2 marks)
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ASLOD(IT) 1
Suggest a chemical test to distinguish one solution from tiie other in each of the following pairs.
Equations should be given where nppropriate.
Mg(NOs)2(aq) and AINO3)s(aq)
(4 marks)

ASLOO(I)_t2
Same toothpastes contain baking soda (NaHCO3) as an active ingredient. Explain why baking
soda can help prevent tooth decay. ’

{3 marks)

ALOKD_07
Office paper contains calcium carbonate (up to 50%) as an additive to enhance its brightness,
whiteness and opacity. Devise an experiment to ostimate the percentage by mass of calcium
carbonate in a sample of office paper.

{4 marks)

ALDI()_07
Suggest how you would prepare a sample of dry hydrogen chioride gas in a school {nboratory. Draw
a labeled diagram of the set-up of apparatus used in the preparation.

(4 marks)

ALOI(IN)_04 (modified)
Comment on the statement: ‘The acids HC, HBr and HI are of comparable strengtiy.’
(1 mark)

ALO3(1)_01 (modified)

Phosphoric acid, HyPOs(aq), & weak acid, ionizes in three stages to give HoPOys (aq), HPCs*(aq)

and PO (aq).

(@)  Write an chemical equations to show the stepwise formation of HPOs~{aq), HPO (aq) and
PO’ (aqg).

(2 marks)
{b)  Explain why the ability of phosphoric acid to dissociate H*(aq) in each slep progressively
decreases.
(1 mark)
(6)  Sketch the expected pH itration curve when HaPOu(ag) is titrated with NaOH(aq).
(3 marks)
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ALOAQ)_07

A student proposed a method (o determiine the concentration of citric acid in a sample of lemon juice
by titration with standard sodivin hydroxide solution. The method proposed consists of the Fotlowing
experimental procedures:

L. Prepare a standard sodium hydroxide solution by dissolving a known mass of sodium
hydroxide pellets in deionized water and then make it up to 250.0 em?,

2. Transfer a known volume of the sample of lemon juice to a clean conical flask.

3. Filla burette, which has been well rinsed with deionized water beforehand, with the standard
sodium hydroxide solution,

4. Titrate the lemon juice in the flask with the sodium hydroxide solution using methyl orange
as the indicator,

5. Using this titration result, calculate the concentrate of citric acid in the sample.

Point out four inappropriate practices in the method, Explain why they are inappropriate and suggest
corrections for them,
(6 marks)

ASLO4(In_11
A student was asked to suggest possible ways to distinguish concemtrated HC), concentrated H2SOy,
and concentrated H3PO4 from one another,
The student suggested that concentrated HCI can be distinguished from the cther acids by observing
what would happen when stoppers of reagent bottles containing the acids are removed.
{(a) Statc and explain the cxpected observation when the stopper of a reagent botile containing
concentrated HCl is removed,

{2 marks)
(b) Suggest a chemical test to confirm the identily of concentrated HCL

(2 marks)

ALOS()_08

The photograph below shows a person cenducting a test in a laboratory to detect the presence of
ammonium ons in a solid sample. He is holding a lest tube containing a hot mixture of the sample
snd sodium hydroxide solution, and is trying to smet},

State three inappropriate laboratory practices of the person and suggest the proper actions that should
be taken.
(3 marks)
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ALO5(IT) 01
X is a trivalent metal. When treated with hydrochloric acid, X(s) gives hydrogen, while ils oxide
X;0i(s) undergoes nentratization.
(a) Write the chemicsl equation for the reaction of X(s) with HCl(aq) and that of X203(s) with
HCHaq).
(2 marks)
() 16.5 g of a mixtore of X(s) and X20s(s) is allowed to react with 6.0 M HCl(aq). 95.4 cm? of
the acid is required for both the metal and its oxide to undergo complete reaction,
Deduce respectively the greatest possible value and the smallest possible value of the relative
atomic mass of X,
(4 marks)
(c)  With reference {o the Periodic Table, deduce what X may be. ’
(1 marks)

ALOS(I0)_04
Aluminium hydroxide is an active ingredient of antacid. Two paths for the production of aluminium
hiydroxide using Al(s), H2S04(aq) and NaOH{(aq) as reactants are outlined below:

PathsI: Alfs) —= AL(SOi(aq) —= AI(OH)(s)

Paths T Alis) — Na[AI(OHulaq) — AIOH);()

(@) Use chemicaf equations 1o describe the reactions in Path 1 and in Path L
(4 matks)
) Work out the number of moles of Hz2804 and NaOH required for producing 2 mof of AI(OH)3
via Path I and via Path IL,
€1 matk)
{c) Suggest, with explanation, whether Path I or Path 11 is recommended for the production of
aluminium hydroxide.

(2 marks)
ALDG(D)_02
Hard waler contains Mg**(aq) and Ca?*(aq) ions.
(@) Name a mineral that provides Ca?*(aq) ions in hard water,
(1 mark)

(b)  Anexperiment as described below was carried out to determine the tolal hardness in a sample
of hard water,

50,0 cm® of the sample was allowed to pass through an ion-excliange column, in which the
metal jons present in the sample were totally exchanged by hydrogen ions. The eluent
collected required 15.0 ¢cm? of 0.020 mol dm™3 KOH(aq) for complete neutralization.”

Assuming that the metal ions present in the sample are Mg?(aq) and Ca(aq) only, calculate

the total harﬂhéss, in mot dm"*‘, of the sample.
(2 marks})
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ASLO6(1)_03
Explain whether you agree with each of the following statements.

A is a stronger acid than B, so the pH of an aqueous solution of A must be lower than that of B.
(2 marks)

ASLO07(1)_03
A brand of sugar-free chewing gum contains urea, CO(NHa}, as an additive.
(8) Urea reacts with H'(aq) to give ammonium fons and carbon dioxide, Write the chemical
cquation for this reaction.
(1 mark)
(b) Each picce of the chewing gum contains 1.5 mg of urea. Caleulate the number of moles of
H*(aq) that can be neutralized by chewing 2 pieces of the gum.
(2 marks)
(©) Tooth ename! consists mainly of hydroxyapatite, Cas(PO4}:0H, which undergoes continuous
mineralization and demineralization according to the following equation:

demineralization

Ca,(PO,);0H(s) 5Ca**(aq) + 3P0 (ag) + OH (aq)

nineralization
Witls reference to the above information, suggest why the manufacturer of this brand of sugar-
free chewing gum claimed that chewing such gums afler meals can help prevent tooth decay.
{2 marks)

ASLO7(1)_07
(a)  What is meant by ‘primary standard” in the titrimetric analysis?
(1 mark)
(b) Give one reason why cach of the following chemicals is not used as & primary standard.
(i Liquid bromine
(1 mark)
(iiy Potassium hydroxide pellets
{1 mark}

ASLO7(1)_09
Outline the experimental procedure and data treatment that you would use to determine the solubility
of KCI(s) in water at 298 K.

(5 marks)

ALO7(ID)_01
Outline how 1.0 % {0-2 mol dm= AgNOs(ag) can be prepared from 1.0 x 10~ mol dm™ AgNOs(aq).
{2 marks)
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ASLO8(I)_08
Outline how you would prepare s sample of dry CuSO45H,0 crystals from copper turning in a

laborstory.
(3 marks)
ALOY(])_07¢
Explain why water should NOT be added to concentrated HzS04 in order to dilute the acid.
(1 mark)

ASLO%(1)_03
Inan experintent fo determine the relative atomic mass of magnesium, 0.420 g of magnesium ribbon
was added to 25,0 om? of 0,955 mol dm™? H2804(aq). When effervescence ceased, the resulling
mixture was diluted to 250.0-em® with deionized water. 25.0 cm? portions of the diluted solution
were withdrawn and titrated against 0.0941 de~® NaOH(ag) using methyl orange as indicator, The
mean litre was 16.48 cm’.
(@)  State the color change at the end peint of the titration,
(1 mark)
{b) Based on the titration results, calculate the relative atomic mass of magnesium,
(4 marks)
{c)  Assuming that the experimental error is negligible, suggest ONE reason why the relative
atomic mass of magnesium caleulated in (b} is different from that found in the Periodic Table.
(1 mark)

ASLI0(I)_09 [Similar to DSE17_01}
The diagram on the right shows the set-up of u tilrimetric experiment involving the following
reaclion:

Ba(OH)(eq) + H2SOs(aq) —= BaSOsag) + 2H0()

H,804{nq)

Ba(OH)a(aq)

measuring
device
magnet

1 j—-mngnelio stirrer

(a)  What physical parameter of the reaction mixture is measured by this set-up?
{1 mark)
(b)Y  H2804(aq) is added gradually to Ba(OH)a(aq) until in excess.
Sketch a graph to show the variation of measured physical parameter with the volume of
H>SO04(aq) added. Explain your answer.
(2 marks)
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ALIG(I)_07
The hardness of a water sample is due to Ca*(aq) ions, Outline a method for determining the
hardness in mol dm=3 in the sample by using volumelric titrimetric method.
Hint: Ca?*(aq) in water sample can be replaced by H*(aq) using proton-exchange resin column
Ca¥(insample) + 2H*(fromresin) —= Ca¥(onresin) + 2H¥(in semple)
(3 marks)

ALL1(})_07
(b)  For each of the following pairs of species, suggest a chemical test to distinguish between
them and write the chemical equation(s) of the reaction(s) involved.
() Ba¥*{aq) and Pb¥(aq)
(2 marks)
(i) Ci(aq) and Br{aq)
(2 marks)

ALII(ID_06
State the expected observation(s) in cach of the following experiments, and write the chemical
equation(s) of the reaction(s) involved.
()  NaOH(aq) is added dropwise to AI(NO1)s(aq) until in excess.
(3 marks)

ASLI3(I)_09a (modified)
In an experiment fo prepare cyclohexanone from cyclohexanol, a houschold bleach, containing
5.25% of sodivm chlorate(I} by mnss, wes used as the oxidizing agent.

fiousehold bleach
O—OH e I's]
ethanoic acid

Density: 0.948 gem™ 0,947 g o3
Solubility in water: 3.6g/100 em® Very slightly soluble
Melting point: 25°C -16°C

Boiling point: {60°C 156°C

5.0 cm? of cyclohexanol and 3 e’ of ethanoic acid were placed in a 250 om? conical fask. A 25
em? portion of the household bleach was added to the conical flask with vigorous stirring. Then
additionat 25 em® portions of bleach were successively added indo the reaction mixture until alt
cyclohexanol had reacted,
() Assuming that the density of the household bleach is 1.0 g em™, calculate the molarity of
NaClO in the bleach used. (Formula mass of NaClO = 74.5)
{1 mark)
(i) Given that the mole ratio between cyclohexano) and NaClO is | ; 1, calculate the minimum
number of 25 cm?* portions of houschold bleach required for the complete reaction of
cyclohexanol, (Relative molecutar mass of cyclohexanol = 100.0)
(2 marks)
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DSEL1SP_01
State whether each of the following statements is true or false. Explain your answer in each case.
(b)  When concentrated sulphuric acid is diluted, water should be added stowly to the acid.

(2 marks)
(¢)  Aisastronger acid than B, so that pH of an aqueous solution of A must be lower than that
of B.
(2 marks)
DSE11SP_08

For each of the following experiments, state an expected observation and write a chemical equation
for the reaction involved.
(a) adding dilute hydrochloric acid to zinc granules

(2 marks)
(b)  adding sodium hydroxide solution to iron(Jf) sulphate solution

(2 marks)

DSELISP_09
Thete are four unlabelled reagent bottles cach containing one of the white solids fisted below:
ammonium chloride, ammonium nitrate, sodium hypochlerite and sodium sulphate
Suggest how you would carry out tests to distinguish the four solids from one another.
(6 marks + 1 mark)

DSEI2PP_01
An experiment on the preparation of hydtated zinc sulphate involves the following steps:

Step 1:  Warm 30 em® of dilute sulphuric acid in a beaker. Add zinc oxide to the acid
until in excess.

Step2:  Filter the reaction mixture and collect the filtrate.

Step3: Heat the filtrate until it becomes saturated. Then allow it to cool to room
temperature to orystallize out hrydrated zine sulphate.

Step4:  Filter off the erystals formed, and then wash them with a little amount of cold
distilled water.

Step 5:  Dry the crystals.

(a)  TForStep 1,
()  write the chemical cquation for the reaction that occurs,

(1 mark)
(i)  suggest how one can know that zine oxide is in excess, and
(1 mark)
@i}  explain why zinc oxide rather than sulplwric acid is used in excess.
(1 mark)
(b)  Suggest ONE way to show that a saturated solution has been obtained in Step 3.
(1 mark)
(¢) " Fxphain why g ligtle amoust of éold distilled witer is used to wash the crystals in Step 4. E
(2 marks)
263

-

-

- T /1 7T T TTY ™M

(d)  Suggest ONE way of drying the crystals in Step 5.

{1 mark)
(e)  Suggest ONE chemical that can be used to replace zine oxide in this experiment.

(1 mark)

DSE12PP_04

A student was given a sample of & water-soluble metal carbonate, M2CO3(s). In order to deduce
what M was, the student prepared a 100.0 em® aqueous solution of the carbonate using 1.14 g of the
sample. The student then withdrew several 10.0 em® pottions of the solution, and titrated each
portion with 0,085 mol dm~ HCf(aq) using methyl orange as indicator, The mean titre was 25.30
cm’,

(a)  Describe how the 100.0 em® aqueous solution was prepared.

(3 marks)
(b)  Based on the experimentat results, determine the formula mass of MaCO;3 and deduce what
M is.
(3 marks)
DSEI2_06

Outline the steps in preparing solid lead(ID) sulphate from solid lead(Il) nitrate. You have to state the
additiona$ chemical reagents that are required, but necd NOT mention the apparatus involved.
(4 marks)

DSElL2_07

A fertilizer only contains ammonium nitrate (NH4NO3) and potassium chloride (KCI). An
experiment was performed to determine the percentage by mass of NHsNO; in this fedtilizer, The
set-up is shown below:

50.0cm3of 8 M
KOH(aq)

water

3.150 g of fertilizer

y

water
heat

— inverted funnel

s ——11CI(ag)
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The KOH(aq) was added slowly to the fertilizer and the mixture formed was heated gently, The
atmmonia liberated from the reaction between NH4NQ; and KOH was first cooled in a condenser,
and then passed through an inverted funnel to a solution conteining 0.0485 mol of HCI, The solution
was finally made up to 100.00 cm? and labelled as °§*,

(a) Write an fonic equation for the reaction between NH4NO; and KOH.

{1 mark)
(b)  Suggest the potential hazard of one of the chemicals used,

(1 mark)
() Given that ammonia is very soluble in water, state the advantage of using an inverted funnel.

(1 mark)

(d)  25.00 eon® of 'S’ was transferred to a conical flask, and then titrated with 0.100 M
NaOH(aq) using methyl orange as an indicator, 41.00 em? of the NaOH{(aq) was required to
reach the end point,

(@)  Neme the apparatus that should be used to trmnsfer 25.00 e’ of °S°,

(1 mark)
iy Stato the color change at the end point of the titration.
{1 wark)
(i) Calculate the percentage by niass of NH{NO; in this fertitizer,
(3 marks)
(e)  Suggest a test to show the presence of a potassium-containing compound in the fertilizer,
(} mark)

DSEI3_04

The structure of a dibasic acid with chemical formula HaC204 is shown below:

(b)  Astudent expected a 0.0500 mol dm standard H2C204(rq) to have a pH of 1.0, however,
the pH of the solution, when measured with a calibrated pH meter, was found (o be greater
than I, Explain this observation with the aid of a chenical equation.

(2 marks)

{c)  Solid sodium hydroxide is available in school laboratories, However, a standard NaOH(sq)
CANNOT be directly prepared by weighing NaOH(s) and then dissolving it in water. Explain
why.

{1 mark)

(&) In a titration experiment, 25.00 cm?® of a 0,0500 mol dm-? standard H2C204(aq) and a fow
drops of phenolphthalein indicator were placed in a conical flask, NaOH(aq) of unknown
concentration was then added from a burette into the flask. [7.20 em? of the NaOH(aq) was
tequired to reach the titration end point,

(i) State the color change at the titration end point,
{1 mark)
(i)  From the fitration results, calculate the coneentration of the NaOH(aq), in mol dm-?.
(2 matks}
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(&)  The following were considered as INAPPROPRIATE practices when catrying out the
experiment in (d). For each of themn, explain why it would lead to inaccurate titration results:
(i) Rinsing the conical flask with the standard H3C204(aq) before transferring 25,00 om?

of the acid solution to it,
(1 mark}

(i) Carrying out the titration with the filter funne! remained on top of the burette afier using
it to fill the burette with the NaOH(aq).

{| mark)
DSEI4_05
Concentrated acids are common reagents found in laboralories.
(2)  Sfate a safety measure in handing concentrated acids in laboratories.
{1 mark)
(b)  Comment on the following statement:
*All concentrated acids are strong acids.’
(1 mark)

DSEi4_07
Abottle of concentrated hydrochloric acid HCI(aq) is shown below:

/{ I em’ of the llquid welghs 1,18 ¢ |

Density: 1.18 g cm™
{36%)

\LThe liquid contains 36% of HCI by mass I

(@ According to the information on the label, calculate the concentration of the concentrated

hiydrochloric acid in mol dm-3.

(2 marks)

(b)  To find out the concentration of the concentrated acid, a laboratory technician first drew from

the bottle a sample of 10,00 em* of the concentraied acid and diluted it to 100.0 cnp’ in a
velumetric flask. The diluted acid sample was then used to fitrate 2 standard sodjum
cazbonate solution placed in a conical fask using methyl orange as an indicalor. 10.00 cm?’
of 1,06 mol din? sodium carbonate solution required 20.30 em? of the diluted acid sample
{o reach the end point.
(i) Briefly describe the procedure in preparing a standard sodium carbonate solution.

(2 marks)
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(i)  Using the titeation result, calculate the concentration, in mol dm™3, of the concentrated
hydrochloric acid in the bottle.
(3 marks)
(6)  Suggesta possible reason why the concentration of the concentrated hydrochloric acid in the
bottle obtained from {b)(ii) would be smaller than that obtained from (a) above.

(1 mark})
DSEL4_09
Consider eash of the experiments below and answer the questions that follow.
(®)  Dilute sodium hydroxide solution is added to copper(Tl) sulphate solution.
@) State the expected observation,
(1 mark)
(i) Write the chemical equation for the reaction that occurs.
(1 mark)

DSE15_02
For cach of the following experiments, state the cxpected observation, and write the chemical
cquation(s) for the reaction(s) invoived.
(a)  Passing carbon dioxide gas into limewater until in excess.
(3 marks)

DSE15_04
Lead-acid accumulator is a secondary cell containing sulphuric acid. It is commonly used in starting
up notor vehicle engines.
(6)  State one environmental impact that would be imposcd from the disposal of lead-acid
accumulators,
(1 mark)
(d A student difuted a sample of concentrated sulphuric acid for making e lead-acid
accumulator.
(i) Describe how concentrated sulphuric acid can be diluted in a laboratory. State a safety
precantion needed during the dilution process,
(3 marks)
(i) 5.00 cm?® of solution in the lead-acid accumulator made contains 2.48 g of sulphuric
acid. Caleulate the molarity of the sulphuric acid in the solution.
(Motar mass of sulphuric acid = 98.1 g)
(2 marks)

DSEL5_05
Explain, with the aid of a chemical equation, why NHs(aq) is regarded as a weak alkali. Suggest
how you would show that NHs(g) is a weaker alkali than NaOH(aq) through an experiment.

(5 mark + § mark)
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DSE16_06

Citric acid is a tribasic acid found in lemon. It is a white sofid and soluble in water.

(@  Inthe structure of citric acid shown below, circle ALL ionizable rydrogen atom(s) making it
a tribasic acid.

O—H
O\ /

0 c 0
Il v | = |
€

H c_l ¢ H
\0/ \C/c{ \C\/ \o/
HoON_ H

H (1 mark)

@)  Asolid sample contained citric acid and other soluble inert substances. 1.65 g of the sampie
was dissofved in deionized water and diluted to 250.0 cm? in apparatus X. After that, 25.00
cm? of the diluted solution was withdrawn and titrated with 0.123 M NaOH(aq) using
phenolphthalein as an indicator. 18.45 en® of the NaOH(ag) was required to reach the end
point.

(Motar nass of citric acid = 192.0 g)
(i} What is apparatus X?
(1 mark)
¢t) Caleulate the percentage by mass of ciiric acid in the solid sample.
(3 marks)

(©) A few drops of lemon juice arc added to sodium hydrogencarboante powder.

(i) State the expected observation.

(I mark)
(ity Wrile the ionic equation for the reaction involved.

{1 mark)

DSEI6_09
Three unlabeled reagent bottles each contains one of the white solids listed below:
ZnSO04 MgSO4 MgSO0; * TH0O
Outtine how you would carry out tests to distinguish these three solids.
(5 mark + [ mark)
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DSEI6_{1

Under certain conditions, a pink compound X react with NaOH(aq) to give a colorless product.
Three trials of an experiment were conducted to study the kinctics of the reaction. Firstly, three
NaOH{aq) solutions were prepared by mixing different volume of 2.0 M NaOH(aq) and H0(l) at
25 °C. after that, onc drop of X was added top each of the them and the time needed for the pink
color to disappear was recorded. The relevant data is shown below:

Volume of Volume of Time needed for the
2.0 M NaOH(aqy used /om®  HaO() used /em®  pink color to disappear/ s

Trial 1 5.0 0 61
Trial 2 4.0 1.0 76
Trial 3 3.0 2.0 tot
{a)  Whyis it necessary to make the total volume of the reaction mixtures the same for the trials?

{1 mark)

)  Given that at 25 °C, [H'(q)][OH-(aq)] = 1.0%10-" mol? dm™, caiculate the pH of the
NaOH(aq) solulion prepared in Trial 2.

{2 marks)

DSE17_01 [Similar to ASL10(I)_09]

Bariut (Ba} is an clement in Group I of the Periodic Table, Its chemical propertics are simitar to

those of catcium,

(d) A gas with a pungent smell is formed when Ba(OH)x(s) is heated with NHaCl(s). State the
reason why the gas CANNOT be collected by each of the following methods,

@) Reason:
{1 mark)
{ii) Reason:
(1 mark)
269

(¢} Anecxperiment was carried out to study the change in clectrical conductivity of the mixture
formed when a dilute H280s(aq) was added graduslly to a fixed volume of a dilute
Ba(OH)x(aq). The geaph below shows the results of the experiment.

electrical conductivity

(i) State the expected observation when dilute H2SOs(aqg) Is added to dilute Ba(OMa(aq).

{1 mark)
(i) Bxplain the change of electrical conductivity in the following stages:
() FromAteB
{1 mark)
(2) TromBtoeC
(1 mark)

DSE}7_02
Water pipes used to carry drinking water are commonly made of copper instead of iron. Although
lead-containing solder can be used to join thesc water pipes, such use is prohibited.
(¢} A city stipulates that the conceniration of lead ions in drinking water shoulfd not exceed
1.0%10°® g em~. Express this concentration in mol din>,
(Relative atomic mass : Pb = 207.2)
(2 marks)

DSEL7_06

Concentrated sulphuric acid is a reagent commonly found in laboratories,

(a)  Circle TWO hazard warning labels that should be displayed on a botile of concentrated
sulphuric acid:

POO®

(I mark)

270



B |

—

- /M =3 =7 = =3

(b)  Inorder to determine the concentration of a sample of concentrated sulphuric acid, 5.00 e
of the sample was diluted to 1000.0 em’ with deionized water. Portions of 25.00 cm? of the
diluted sample were titrated with 0.189 mol din=} NaOH(aq) using methyl orange as an
indicator. An average of 22,20 cm® of NaOH(aq) was used to reach the end point.

@  Explain why concentrated sulphuric acid should NOT be titrated directly with

NaOH(aq).
(1 mark)
(i)  State the color change at the end point of the titration.
(1 mark)
(iii)  Calculate the concentration of the sample of concentrated sulphuric acid, in mol dm>,
(3 marks)

DSE18_02
This question involves the preparation of ammeonia gas and the investigation of the properties of

ammonia gas in a faboratory.
()  Solid calcium hydroxide reacts with solid ammonium chloride to form ammonia gas. Draw
a labelled diagram to show the set-up involved and how ammonia gas is collected.
(2 marks)

(b)  An experiment was performed to investigate the properties of ammonia gas with the set-up
shown below:

dry ammonia gas
glass tube

dropper with water

water containiug phenolphthalein

The round-bottonmed flask was fnitialty full of dry amimonia gas. Several drops of water were
injected into the flask from the dropper. The water containing phenolphthalein was then
automaticalty sucked into the flask through the glass tube.
@) Briefly explain why the water containing phenolphthalein was sucked into the flask.
(2 marks)
(i)  State, with explanation, an observation related to phenolphthalein in the flask.
(2 marks)
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DSEI8_07 .
Aun experiment was performed to determine the number of water of crystallization, n, in a sample of
hydrated sodiut tetraborate (Na;B;O07n H20). 0452 g of the sample was dissolved completely in
about 50 em? of deionized water in an apparatus X. The sofution obtained was alkaline and was
immediately titrated in X with 6,125 M HCl(aq) using methyl orange as an judicator. it is required
18.98 em?® of the acid to reach the end point,
(a) Name X,
{1 mark)
(b)  State the color change at the end point of the titration.
{1 mark)
(¢)  Htis known that in the reaction during the titration, the mole ratio of BsO7*~{(aq) to H'(aq) is
1 : 2. Caleulate the number of water of crystallization, n.
(Relative atomic masses: H=1.0, B=10.8, 0 = {6.0, Na=23.0)
(3 marks)
(@)  Itis known (hat hydrated sodium tetraborate can be used to prepare standard solutions.
(i)  What is meant by the termy ‘standard solutions’?

) (1 mark)
iy  Suggest one use of standard solutions.
{1 mark)
DSEI8_08
(@  HClis a strong acid. What is meant by the term: ‘strong acid’?
(1 tmark)

DSE19_03
An expetiment was carried out as shown below:

balloon with
gas X

distilled water with
a few drops of
phenelphihalein

pink solution

With the help of a chemical equation, suggest and explain what gas X may be.
(3 marks)
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DSEI9 08
Several trials of an experiment were performed for determining the enthalpy change of
neutralisation for a reaction. For each trial, a total volume of 100.0 em? of a solution was obtained
from mixing specified volimes of HCl(aq) and 1.0 M NaOH({aq) as showa below in an expanded

polystyrene cup, The HCl(aq) and NaOH(ag) were kept at the same initial temperature before
mixing,

Trial 1 2 3 4 §
Volume of the HCi(aq) used / cin® 90 70 S0 kI3 10
Volume of £.6 M NaOH(aq) used / em? 10 30 50 70 90

For each trial, the mixture was stirred and its maximum temperature reached was recorded, A graph
of the maximum temperature reached for cach trial is shown below :

e ]

temperature /°C

i

j :
28 i i
N il

SEE
Hh f
g6 e
initial 3 [
il

{emperature

10 30 50 70
volume of 1.0 M NaOH(aq) used / em?

(a) It is estimated from the graph that 58.0 cm? of NaOH(aq) (and 42.0 ent® of HCl(aq)) is
required for obtaining the possible maximum temperature reached in this experiment,
Show how this estimation can be done in the above graph,

(1 mark)

{b) Caloulate the number of moles of NaOH(aq) reacted with HCl(aq) in (a). Hence, find the
concentration of the HCli(aq).

(2 marks)
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DSEL9_04

Solid potassium hydrogenphthalate can be used to prepare standard solutions. Hs structure is shown
below:

coo'K*

COOH
(&)  Youare provided with 1.12 g of solid potassiumn hydrogenphthalate.
() Describe briefly how a 250.0 em? of standard solution containing 1,12 g of potassium
hydrogenphthalate can Le prepared in a laboratory.
(2 marks)
(i) Calculate the molarity of the standard solution oblained in {i).
(Formula mass : potassium hydrogenphihalate = 204, ()
(2 marks)
(&) At room conditions, the pH of a 0.060 M of potassium hydrogenphthalate solution is 3,30,
Based on this information and appropriate calculation, comment whether the ~COOH group
in potassium hydrogenphthalate is completely iohised.
(2 marks)

DSE19_10

You are provided with conmnon Iaboratory apparatus and the following chemicals:
iron powder zine powder aqueous anwmania distilled water

Describe how zine sulphate erystals can be obtained from a solid sample of zinc sulphate containing
copper(Il) sulphate as impurity, (Not all chemicals must be used.}

DSE20_01ct

{c) An experiment for Y and Z is perfonmed as shown in the set-up beiaw: Dilute hydrochloric acid
is added to the KySOy crystals, then the whole set-up is covered with a lid.

{4+1 marks)

e transparent box

l! | )
Comainer (1) : (e ‘»& Container (2)
lation of ¥ —17 S e agueous solution of Z

{reddish brown) {pale brown}

K380, erystals

{ity State the expecied observation in Container (1) and write an ionic equation for the

reaction involved,
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DSE20_04 DSE21_07(a).(h),(c).(d)

4, Eggshells mainly contain calcium carhonate and 8 small amount of nrganic substances. The percemtage by i3 The steps for determining the concentration of a sample of hydrochioric acid are listed below :

i i : ined by the following steps
mass of calcium carbonate in 4 sample of eggshell was determined by RE step Step (1): A 0.1038 M standard sodium carbonate solution was prepared by dissolving 2.750 g of

anhydrous sodium carbonate solid in deionised water and made up to 250.0 cm’.

Step (13:  The sample was ground into powder, g Step (2): 25.0 cm? of the standard solution obtained in Step (1) was 1ransferred to a clean conical flask
Step (2): 0,204 g of the powder was put info a comien} flask. After that, 25.00 am” of 0.200 M HClaq) and then a few draps of methy! orange were added.
and 5 é:ma of ethanol were added, Step (3): The samplf: of hydx:ochloric acid was put into a burette. The standard solution in the conical
Step (3): The mixture was hentod-foe. |5 mimiies: flask was tifrated with the hydrochloric acid.
Step{d):  Afercooling down, the mixture was titrated with 0.102 M NaOH(aq) nsing an indicator X. Step {2) and Step (3) were repeated for several times. The table below shows the rasults of the fitrations
(a) Expluin why the sample was ground into powder in Step {1}. Trial 1 2 3 I
Final burette reading / cm’ 30.85 28.75 28.30 3135 l 23025,
Initial burette reading / em? 2.00 1.50 1.00 3.00 l 0.00
(a) Describe the procedure in preparing the standard sodium carbonate solution in Step {1).
{1 mark)
) (b) State the colour change at the end point of the titration.
{by Suggest why ethanol was added in Step £2).
© Calculate a reasonable average for the volume of the hydrochloric acid used in the titrations.
(d) Calculate the concentration of hydrochloric acid (in g dm™) in the sample.
(Relative atomic masses : H= 1.0, Cl = 35.5)
{1 mark)
(<) Suggest why the mixture was heated for 15 minutes in Step (3),
(1 mark)

(d} The mixwre turned from colourless to pale pisk at the end point of titration in Step (4). Name
indicator X.

{1 mark}

(e} 16,85 o’ of NeOH(ag) was needed to reach the end point of titration in Step (4). Celoulate the |
percentage by mass of calcium carbonate in the sample.
{(Relative atomic masses : C= 12.0, 0 = 16.0, Ca=40.1}

DSEZ20_05a
56 The motecular formula of on organic compotnd W is CHOq. It is soluble In water.
{n} When 2 pisce of magnesium ribbon is placed into &n aquecus solution of W, hydrogen gas

evolves, According to this observation, suggest a functional group that W may contain.
DSE20_07ab

7. An experiment is performed 1o study the following reaction
Ba(OH)s » BFHLO(8) + INHCs) =+ BaCl{s) + 10H000) + INHg)

(a) When the two solid reactants are mixed and stirred in @ conjeal flask, ammonia gas with &
characteristic pungent smell is formed, Explain how ammonia gas con be tested.

(b} Ba(QH)s » 8H,0(s) is an alkali. What is meant by the term ‘alkali® ?

Provided by dse.life
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20.

22.

Which of the following is an INCORRECT procedure in titration ?

Rinse the pipette with the solution to be delivered before titration.

Rinse the conical flask with the solution to be held before titration.

Take the burette readings with eyes on the same level as the meniscus.
Make sure that there are no air bubbles in the burette filled with the titrant.

Sowp

A small piece of sodium is added to water containing a few drops of universal indicator. Which of the
following statements is / are correct ?

(1) Sodium moves quickly on the water surface.
2) The resulting solution shows a red colour.
3) This reaction is exothermic.

A. (1) only

B. (2) only

C. (1) and (3) only

D. (2) and (3) only

Both A and B are monobasic acids. The pH of 0.10 M A(aq) is 1.0 and the pH of 0.10 M B(aq) is 3.0.
Which of the following statements are correct ?

€)) A is a stronger acid than B.

(2) Some B molecules are present in B(aq).

3) Complete neutralisation of 25.0 cm® of 0.10 M A(aq) and complete neutralisation of 25.0 cm® of
0.10 M B(aq) require the same number of moles of NaOH(aq).

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
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(b)

ising stomach acid. A sample of an antacid contains NaHCO;(s) and other

soluble inert substances. 1.52 g of the antacid sample was completely dissolved in d.eionised water to give a
weakly alkaline solution. The solution was then titrated with 0.644 M HCl(aq) using a suitable indicator.

25.20 cm? of the HCl(aq) was required to reach the end point.

Antacid is a drug for neutral

(a) Write the chemical equation for the reaction between NaHCO;(s) and HCl(aq).

(1 mark)
Calculate the percentage by mass of NaHCOs(s) in the antacid sample. 3 ) .
(Relative atomic masses : H= 1.0, C=12.0,0 = 16.0, Na = 23.0) (c) The pH of the solution at the end point of the titration was found to be between 3 and 4.
(i) Suggest a suitable indicator for this titration and state the colour change at the end point.
(ii) Suggest an instrument to measure the pH of the solution accurately.

(3 marks)

(d) State one advantage of taking antacids containing Mg(OH):(s) over those containing NaHCOs(s).
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An experiment was performed to determine the enthal
HCl(aq). 100.0 cm® of 1.0 M HCl(aq) W
contents in the cup was measured at half-
was added to the cup with thorough stirring.

temperature / °C

(a)

24.5

24.0

23.5

23.0

22.5

py change of neutralisation between Ca(OH)(s) and
as placed in an expanded polystyrene cup. The temperature of the
minute intervals. Right at the third minute, 0.502 g of Ca(OH)a(s)
The recordings of temperature are shown in the graph below :

Addition of Ca(OH)x(s)

0.0

1.0

2.0

3.0 4.0 5.0 6.0 7.0

time / minute

Write a chemical equation for the reaction between Ca(OH)(s) and HCl(aq).

Section A

Industrial Chemistry

Answer ALL parts of the question.

(a)  Answer the following short questions :

(i)

(ii)

(iii)

Under certain conditions, ethanoic acid can be manufactured by the following reaction :

Rh, HI
CH;0H(l) + CO(g) —————» CH;COOH(l)

(1) Suggest one reason why this reaction is considered to be green.

2) Suggest one reason why this reaction is NOT considered to be green.
(2 marks)

A factory manufactures catalytic converters with a catalyst coating on a porous structure.
(1) Suggest one advantage of using a porous structure in the catalytic converters.

2) Explain why the gﬁ@iss of the catalyst may decrease after prolonged use.

™ (2Z’marks)
Which one of the following items is NOT manufactured from w‘s ?
nylon rope, glass bottle, soapless detergent
(1 mark)

(b)  The diagram below shows a me ne electrolytic cell used in the chloroalkali industry. Brine and
liquid X are continuously added into the membrane electrolytic cell to produce gas A, gas B and
sodium hydroxide solution.

()

(ii)

(iii)

(iv)

gas A gas B

o

brine —r—— <— liquid X

anode ——8 " B—

cathode

V Y
- T T = ion-permeable membrane
used brine = - - — 1 - == ——> sodium hydroxide solution
What is X ?
(1 mark)

Gas A is formed at the anode of the membrane electrolytic cell.
(1) What is A ?
) Explain why A is formed.

(2 marks)

Gas B and sodium hydroxide solution are formed at the cathode of the membrane electrolytic
cell.

()] Write a half equation for the formation of B.

(2)  Explain why sodium hydroxide solution is formed and why it does not contain

sodium chlorid

Suggest a chemical that can be manufactured from the reaction between _A_ and _iodium

hydroxide solution.
— (1 mark)

(3 marks)
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Marking Scheme

Mca
CE90_07
CE90_26
CB91_(3
CE91_2)
CE91_28
CR92_17
CE92 27
CE92_48
CE93 21
CE93 38
CHi94_05
CE94_26
cn94_31
CE95_09
CE95_24
CE95_46
CE9%6_10
CR97 12
CE97 37
CEYS 16
CE98 31
CE99_25
CE00_33
CR0J_23
CE02_17
CE03_26
CEOSSP_18
CE04_I1
CROS_14
CEOS_38
CE05_50
CE06_31
CE07_15
CE08_01
CE03_30
CE08_45
CE09_23
CE09_36
CE10_20
CE10_39
CE10_44

Wxan>ag>oQUE»>an>we»>uxyoon

B (47%)
D

C (60%)
C(69%)
A{72%)
C(82%)
A(43%)
€ (54%)
C(713%)
C(66%)
A(35%)
B (64%)
A{52%)
D (62%)
C(49%)
B (55%)

CE90_I2
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Structural Questions
CE90_02b
@ ()] ! {

(i) At X, the rate is faster. Concentration of acid for the reaction is higher and the mass of
caleium carbonate is larger.

(i) More carbon dioxide gas is collected from B (120 cm’) than from A (96 cm?),
Thus, semple B has a higher purity (or less impurities) than sample A.
The initiof rate of sample A is greater then that of sample B (steeper sope for A than B}.
Thus, more surface area/smaller particle size in A than in B.

CE90_03b
@)  Aweak acid is partially {slightly) ionized
to produce hydrogen ions.
OR, CpHani COOH = CiHzn1 COO™ + HY
(ii) A few drops of phenolphthalein
changes from colourless to pink.
() moles of NaOH used = 0,18 X ﬁi = (.004032
1000
(2) CoHin+COOH+NaOH — CibiniCOONa + H20
mole ratio CiH2n1COOH : NaOH=1: 1
So, number of mole of CyHanr1tCOOH used = 0.004032 mole

0,355
molar mass of €, Hj,,1COOH = 5004032~ 88.05
So, relative molecular mass of CaHannt COOH = 88,05
(no unit)

CE91_02a
(i)  First, use a pipette to draw 25.0 em? of vinegar to a 250.0 cm® volumetric flask.

Then fill up to the mark with distilled water.
(i)  Use phenolphthalein as indicator.
At end point, the colour changes from colourless (o red,

(iii) | Titeation /Burette reading 1 F 2 3 4
Final reading (cm?) 25.50 25,76 26.20 25.90
Initial reading (cm®) 0.00 1.80 1.30 L1¢
Volume of NaOH used 25.50 - 0,00 | 25.70—1.00 | 26.20-1.30 | 25.90—L.10
=25.50 =24.70 = 2490 =24.80

19 {rial would not be counted since the value is largely different from others.
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Reasonable average volume of NaOH used =(24.70 +24.90 +24.80) /3
=24.80 ey’ It
(iv) NaOH+CH;COOH —= CH;COONa+ H;0 (]
© le of NaOH = 0.10 X ~o20 _ §,00248
mole of NaOH = 0. To00 = > [
NaOH + CH;COOH —= CH3;COONa + H,O
Mole ratio NaGH : CH3COOH =1: 1
For diluted vinegar, so, number of mole of CH;COCH = 0.00248 mole
0.00248
{CH;CO0H(aq)] (diluted) = S 0.0992 mol dm™3 0
1000
250 - [
[CH;CO0H(aq)] {undiiuted) in B = 0.0992 Xrgm = 0.992 mol dm™
(vi) Given: better buy = lower price per gram of CH;COOH
25¢
mass of CH;COOH in 250 ¢m® of vinegar A = 50X Too0 = 125 g
mole of CH;COOH in B = 0.992 X 00 0.496
° 3 = 1000
mass of CH;COOH in B=0496Xx(12+1%x3+12+16x2+1)=29.76 g
For Brand A,$ per g of CH3COOH = TaE= 0.24 m
For Brand B,$ per g of CH;CO0H = ol = 0,20
o> REN B A T Y A [
Brand B is belter buy.
CE92 0la
(i) Anytwo:
The hair of the girl is not tied up. (13
The HaSOs bottle is too close to the edge of the bench. (13
The BaSOs bottle is not stoppered.
(i) (1) Copper(ll) suiphate ]
{2) CuQ+H:S04 — CuSOs4+H0
(excess)
1 mole of HpSO4 gives 1 mole of CuSO4 1]
50.0 {1
mole of H;S0, = mole of CuSO, =2.0x 000~ 0.10
mass of CuS0; =0.1%(63.5+321+16x%x4)=1559 g m
(iif) Heating can increase the rate of reaction. [n
OR, Heating can make the reaction faster.
(iv) His because the CuSO4(aqg) solution obfained is unsaturated. [
278
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CE9?3 0ib
() Acids in liquid waste wilt cause serious water pollution which is harmful to aquatic
specics,
(i) Ca(OM)2+2HCI —— CaClz+2H,0
OR, Ca(OH) + 2H' — = Ca?" +2H;0
(fi) moles of HCI discharged per minute = 0.5 X 20 = 10 miole
Ca(OH): +2HClI —> CaCly+2H20
mole of Ca(OH), required to react all HCl = —129 =5 maole
mass of €a(OH), required per minute =5 x (401 +16 X2 +1x2) =370 g
(iv) It is because NaxCOs reacts much faster with acids than that of slaked Hme.
OR, Na2COs has & much higher solubility in water than that of slaked lime.
CE93_04b
) CaCO0;+2HCI — CaCl +H 0+ CO;
@iy Method 1:
Crush the egg shell into small piece
to increase the reacting surface area.
Method 2:
Also, heating
can increase the energy of the particles of teactants.
CE%4_01
{a) Groupll
) () X+2HCl — XCh+H
OR, Mg+ 2HCl — MpCL+H;
6B 53 ¢
X
(¢}  Acolourless gas rapidiy evolves.
@ YXZ
Y is the most reactive because only Y can react with cold water but X and Z cannot.
X is more reactive than Z because X can react with HCI but Z cannot.
CES4 05a
(i) pipette
()] 18,2
mole of NaOH = 0.10 % 000 = 0,00182
H:SO4+ 2NaOH —»= NaySO4 +2H,0
0,00182

mole of H,S0, in 25 om® =

- =91 %107F
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500
mole of H;S0, in 500 cm® = 9.1 X 107* X — = 0,0182

25
[H,50,] in Rainbow = U i WP 182 M
. 1000
(iii) It will dissolve metal drains.
(iv) The worker should wear safety glasses
because cone. H2SO4 is highly corrosive.
CE95_07
(@  Citric acid / vitamin C (ascorhic acid) when dissofves in water gives H'(aq)
wiiich reacts with calcium carbonate to give gas (CO2) bubbles.
CaCO03 +2H' —= Ca¥ + H;0+ CO,
(iil) Out of moisture (water) / in a dry place.
Reason: The amount of active ingredients will decrease/
the tablet will lose function/
the active ingredients of the tablet will react in the presence of water.
OR, Out of heat/ in a cool place.
Reason:  at high temperature, vitamin C deteriorate /
CaCO; undergoes decomposition /
the amount of active ingredients will decrease /
the tablet will lose function.
OR, Away from sunlight
Reason: vitamin C may decompose /
CaCOs can be decomposed by sunlight.
CESG_06b
(i) Ais2Mammonia/2M NH;
Ammoenia solution is alkaline. When ammonia jonizes in water to give OH~ which fums
red litmus paper blue. NH;3 + HaO = NH¢* + OH-
(i) (1) Addapiece of pH paper / a fow drops of universal indicator to the reagent.
(2) HClwili give a lower pH / a deeper red colour
Because HCl ionize to a greater extent than CH;COOH. HCl is a stronger acid and
HC! has a higher concentration of H*
OR (1) Add a picce of Mg ribbon / Zn granules/ CaCOjx(s) to tie reagent
{2) HClwill give gas bubbles at a [aster rate
Because HCl ionize {o a greater extent than CHaCOOH. HC is a stronger acid and
HC has a higher concentration of H*
(1)  Add AgNOs(aq)/ PH{CH3COO)(aq) to the reagent

OR

(2) HClwill give a white precipitate white CH3COOHM will not
Because AgCLYPLCI, is insoluble in water
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(1)  Allow the vapour of fhe rengent fo react with NH3(g)
(2) HCl will give dense white fume while CH;COOH will not
Because NHyCl(s) is formed when HCI(g) reacts with NHs3(g)

(1) Measnre the electrical conductivily of the solulions.

(2) HCl has a higher conductivity
Because HCI ionize 10 a greater extent than CH3COOH. HCl is a stronger acid /
HCl has a higher concentration of H*

(1) Measure the pH of the solutions with a pH meter.

(2) BClhasa lower pH
Because HCl fonize lo a greater extent than CH3COOH. HCl is a stronger acid and
HC! has a higher concentration of H*

(1)  Warm the reagent with ethanol in the presence of a few draps of conc. HaS04
(2) CH;COOH gives a pleasant smelt while HCI is not
Because an ester is formed when CH3COOH reacts with CH;CH,OH

CE96_09b(iv)

)

@

To recover copper metal / To produce the loss of copper metal

Cu?* ions con cause water pollution / death of (harmful to) marine lives
1 mole of Cu®* fons react with 2 mole of NaOH

OR, Cu¥ +20H —= Cu(OH)

mole of NaOH = 8.8 X 3.5 =28

mole of Cu?t = Z;: 14

14
24 = =
[Cu*] =55 =07 M

CE97 03

(a)
®)

Using pH paper / universal indicator / pH meter

pH 1 1M sulphuric acid < 1M hydrochloric acid < 1M ethancic acid

Ethenoic acid is a weak acid, it undergoes incomplete ionization. It has the highest pH.
Both hydrochloric acid and sulphuric acid are strong acids. It undergoes complete
ionization, It has lewer pH than ethanoic acid.

Sulphuric acid is dibasic while hydrochioric acid is monobasic. 1M H2SO4 contains a
higher concettration of H*{aq) ions than 1M HC.

So, pH of H2804 is fower than HCl at same concentration.
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CE97 07a

(@
@iy
i)

(iv)

CuCOy + HiSO4 — CuSOs +Hy0+ COy
To ensurc that all the sulphuric acid has been used up / malachite is In excess

filter paper
residue (malachite)

filter funnel

Toao ~ 1

mole of H;S0, used =2 x
Since CuCO; is in excess,
mole of CuSO, - 5H,0 = mole of H;S0,; used = G.1

Theoretical mass of CuSO4 :SH,0 = 0.1 X 249,6 = 24.96 ¢

Formula mass of CuSOy * SHO = 63.5 + 32,1 + 16%4 + 5(1.0%2 + 16.0) = 249.6

(Also accept 25.0 g and 25 g; deduct | mark for wrong/ no unit)

CE98_06a

(i

(it)

(1) NaOH+HNO3 — NaNO; +H0
@

burette

— HNO;

conical flask

NaOH + phenolphthalein

(1 mark for a diagram showing the set-up for the titeation experiment;
2 marks for labelling the apparatus and reagents)
(3) from red to colourless
(4)  Add dilute nitric acid to 1 M sodium hydroxide solution in the same volume ratio
as that in the titration result, without adding the indicator.
OR, repeat the titration procedure without adding the indicator.
(1} Formulamass of NaNO3 =23+ 14 + [6x3 =85

14
%-by mass of N= Ex 100% = 16,5% (or 16,47%)

(2) Nitrogen is used in plants to produce amino acids / proteins / chlorophyll.
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CE99_02

(a) Effervescence / colourless gas bubbles / magtesium carbonate dissolves / heat evolves
MgCO;s +2HNO; — MpgNOs)2+ H20 + CO;
OR, MgCO3 + 2H" — Mg? +H:0+C0;

CE00_02
(a) The relative atomic mass is the average mass of an atom of the element on the 2C
(=12.000) scale.
(by (1 Y/potassium(XK)
Y is a reactive metal and reacts readily with oxygen / water in air.
(i) X /argon(At)
X is chemicaily inett / is & noble gas / will not react with the hot tungsten filament.
(i) W/ sulphur (S)
Sulphur can form SOz or SOz, which, when dissolved in water, give H2S0; or
H,80;4 which are acidic solution, :

CE01_02
(a) Zinc granules dissolve / a colourless gas is cvolved / solution gets warm.
Zn+2HCI ~-» ZnClz+Hz
OR,  In+2H' —= Zo*+H
(b) The green colour of the solution becomes paler {coloutless) and green precipitate is
formed.
FeS04 -+ 2NaOH — Fe(OH); + NaxSO4
OR, Fe** +20H- —= Fe(CH):

CE0{_04

Chemical knowledge

Any 81X of the following:
The piece of sodium metal sinks until it reaches the surface of water
because sodium is denser than parafiin oil but less dense than water.
Sodium reacts with waler to give a colourless gas (hydrogen) / The size of sodium
decreases,
The colourless gas carries the sodium metal to the surface of paraffin oil,
When hiydrogen gas is discharged, the picce of sodiuny metal sinks again.
The colour of the aqueous layer furns pink
Or, due to the formation of OH~ fons to give an alkaline sofution.
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CEG81_06b
M 25.4
mole of HCl used = 0.258 x-—-—moo = 0.00655
N2;CO; + HC! — 2NaCl + H,0 + CO2
Mole ratio NayCO3 : HCI=1:2

0.00655

moles of Na,C0; = = 0.003275 mole

(ii) Formuia mass of NaaCQOs » xHyO = 23%x2 4 12 + 16%3 + [8x = 186 + 18x

mass
number of moles of NayC0Oy - xH;0 = ~——m—
molar mass
0933
0008275 = 156 + 187
x =10

(1ii} From yellow to orange
(iv) Step:
1. rinse the burette with distilled water / deionized water
2, then with liydrochloric acid
3. fill the buretic with the hydrochlotic acid, making surc that there is no air bubble
in the burette and the meniscus is not above the zero mark.

CE02_0lc
(i) Formula mass of (NHs):80¢= (14 +4) x 2+ 32+ 16 x4 =132
14%x2
132
(Accept 21, 21.2 and 21.21)
(ii) Caleium hydroxide / calcium oxide / caleium carbonate / ammonia solution
(Asccept formula and common name.)
Calcium hydroxide / calcium oxide / caleium carbonate / ammonia solution reacts with

=212

% by mass of N=

H" in soil 1o neutralize acid in soil.

CE02_06a

(i}  Calcium hydroxide / Ca(OH),

(i) Mg(OH)s) + 2HCHE) —~ MgCly(s) + 2H:0()
(il Molten magnesium chloride contains mobile jons.

CLE02_07a
(i) CaCO3+2HNO; — CaNO3): +H:0+CO;
OR, CaCO3 +2H' — Ca** + L0 +CO;
Evolution of CO; stops after reaction,
OR, Test the pH of the solution using pH paper; the pH should be Jess than 7.
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(i) Diagram:

filter paper
residue CaCOs(s)

filter funnel

filirate

{1 mark for the diagram; 1 mark for labelling the funnel and filter paper)
(i) Ca?+804~ —» CaSOs
(iv) To remove any soluble impurities {or appropriate example)
v o 10,52
mole of of €aS0, =0T 327 loxd
Since all Ca** from CaS04 are from CaCO;,
so number of mole of CaCO3 =0,0774 mole
mass of CaCOj3 in the sample of calcite = 0.0774 x (40+ 12 + 16x3)=7.74 g

= 0,0774 mole

7.74 ’
% by mass of CaCO; = 798 X 100 =97.0

(Accept answers from 96.5 to 97.0)

(2) The sample does not centain ions which form insoluble sulphate, e.g. Ba®*, Pb?*
OR, There is no loss of Ca®* fons during the experiment
OR, CaCO; is the only calcium-containing compound present in the sample

CE02_07c
() 3CL+8NH; —= GNHCI+N:
(i) ammonium chloride / NHiCl

CE02_09a
iy (1) NHs+H0 =N +OH-
{2)  Oils react with alkalis {o give water soluble substances.
(i) Wear safely plasses
because ammonia solutions altack eyes.
OR, The glass cleaner should be used in a well-ventilated environment
because ammonia has a pungent smell / is toxic.
OR, Wear gloves
because alkaline sofutions can attack skin.

CE02_09
(i) (1) distilled water / deionized water
{2y  distilled water / defonized water

(i) pipette

(21
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(iii) NH;+HC] —= NHg'+CI

28.7
mole of NH; = moles of HCl used = 0.23 x 000~ 6.60 x 10 mole

250
mole of NH; I 250 cm?® diluted sample = 6.60 x 1073 x —z = 0.066

0.066
[NH;] in 25 om® glass cleaner =—5g— = 2.64 mot dm™3
1000

CE03_08b
() Ni®*+20H — Ni(OH):
(i)  yellow to orange
(ifiy (1) HCI+NaOH —= NaCl+H;0
mole of OH™ = mole of HCl used = 0,251 X %)80—5 = 4,64 X 1073
= mote of NaOH used = 0.503 X i = 0.0126
2 1000
(3) mole of NaOH that has reacted with Ni?*
= 0.0126 — 4,64 x 102 = 7,96 x 1073
Ni?*(aq) + 20H" (ag) — Ni(OH)(s)

7.96 x 10723
mole of Ni** = ——= 398 x 103
3.98 x 1073
[N}2+] = — 35 = 0.159 mol dm™3
1000

(iv) To remove OH- fons which stuck on the surfice of llie residue.

CE04_02b
Warm the substance with NaOH / CaO / KOH.
NHCI(s) reacts with NaOH(aq) to give an alkaline gas / a gas with a pungent odour, while
KCI(s) does not.
OR, Heat substances in a tesl tube,
NH4Cl(s) sublimes upon heating while KCi(s) does not.

CE04_07a

(i) Transfer the solution to a 250 cm® volnmetric flask. (All washings should also be
transferred to the volumetric flask.)
Add distilled {deionized) water to the flask unlil the bottom of the meniscus reaches the

mark of the flask.
(ii)  From colourless to pink / red,
giiy 25.7
) ) mote of NaOH used = 0.100 X —— = 2,57 x 1073
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(2) mole of jonizable hydrogen =257x10* x 10
15
mole of solid acid used =—96~~ 0.0127
2,57 x 1072

Basicity of solid acid = oo

=201 =2 (an Integer)

CEO05_03
(a) (i) Sodium hydroxide is very corrosive,
(i} Use calcium hydroxide instead.
(b) () Coppercannot displace H*(aq) from HCl(aq).
(it} Add Zn/Mg/Fe to HCl(ag).
(©) (i) When water is added to concentrated HaSOy, a lot of heat is produced. This heat
can cause splashing out of the corrosive acid solution,
(i) Add concentrated HaSO; to water slowly and stir the mixture.

CEQ5 10
(2) When dissolved in water, citric acid gives H*(aq) which reacts with HCOa™ {aq) to give
COa(g).

HY(aq)+HCOs™ {aqg) — H.0()+ COz(g)
() @ 0.098g
(ii) No. of moles of NaHCOQj3 = No. of moles of COz
0.098

T1Z¥16x%2
Mass of NaHCO3 = 2.23 x 107 x (23+1+12+16x3) = 0,187 g

(iif) Any ONE of the following:

» during the experiment, the change of mass is very small

=223 % 1873

¢ more accurate / sensitive
+ experiment results in the form of graph can be obtained immediately, time
can be saved for the interpretation of experimental results
(iv) Graph
(During the reaction, the slope of the graph should be greater than the original one
indicating increasc in rate. The reaction time needed is shorter. When the reaction
stops, the mass should be the same as that indicated by the original one.)

CE06_04

@ Ag'(ag) +Cr (g — AgCls)

(by  Filtration / decantation

(¢} Tron{JI} hydroxide

{d) The presence of NHy*(aq) ions can be shown by warming solution Z. An elkaline gas
will evolve.

The presence of K*(aq) lons cannot be shown. As in flame test, thc hlac ﬂamc of

polassium will be masked by the briliiant yulluw flanse of sodivr,
() Yellow

3]

{1

i3
]
(3
{11
(1]

(1

n
i

1]

1]
n

{23

it
13
[
t

(i

287

CE06_09
{a) Use a burette to contain HCl(ag).

Rinse the burette with distilled water {deionized water) and then with the 0.18M

hydrochloric acid.

Add the indicator to the flask, and titrate the acid from the burette until the indicator

changes from yellow to orange.

®) ()  26.10+19.90 +20.00
3

()  CO* +2H" -~ HhO+CO:

= 20,00 cm?

20
mole of H"(ag) used =018 X ——=3.6 x 1073

1000
3.6x107?
mole of Na,C0; in diluted solution = ——
3.6 %1073

mole of Na,C0z in 2.0 g of the sample = 3

mass of Na,CO; = 0.018 X 106 = 1.908 g

1.908
% by mass of NayC0; = Tx 100% = 95.4%

{¢) UseapH metor / pH senser

X 10

= {0,018

(d) NaCOs is used to remove hardness in fresh water, Mg?* and Ca®* jons in hard water

react with CO3% to form insoluble metal carbonates.

CE07_05
@ Zn+28" — Zn?t+H
OR, Zn+2HCl —= ZnCh+H2
(b) No further gas evolved.
(¢) To wash away Zn**/ CI- / H* / ZnClz / HC! / acid left behind.

(d) Capper will be oxidized / became copper(1l) oxide / copper reacts with oxygen (or air).

e 2.00 - 1.75

@ % by mass of Zn = ————— X 100% = 12.5%
2,00

CEQ7_10

(a)  10.0cm?® of the acid is transferred into a 250.0cm® volametric flask using a pipette.

Distilled water is added up fo the graduation mark.
{b) mole of NaOH = 0.0176 X 0.025 = 4,40 X 10™*

440 x 1074
mole of HyPO, In dilute solution = — = 220X 1074
220X 1074 % 10
[15P0;] = ———F5——=10.22 M

1600

(¢) Neutralization is a quick process.

“As titration proceeds, concentration of acid decreases, less chance of NaOH 1o contact

with the acid / rate of reaction decreases.

(D,

Sde

(1
iy

f11

[t

{1
)|
("
{1]
{1]
{q
(1]
]
t
[2]

{1
(13

B3]

[t

288

-

j 0



~ = T M /Yy 7Y T Ty T Y T OTTY O T4y TTYOTY OTT) OTY OTTYOTTY OTTY
(d) (i) Asolution of known concentration. f1] CE09_01
(if)  Not appropriate. Solid sodivin hydroxide absorbs watet / COz readily in air. n (a) Calcium carbonate / CaCO3 [
(b) Limestone dissolves, / Gas (bubbles) given out. [
CE0B_04 CaCO: +2H' —= Ca¥ + 1,0 +CO; [
(@) Colourless bubbles / gas evolve / magnesium dissolves. [ (© (i) CaCO; — CaQ+CO0; i1
Mg+ 2HCI — MgCh +H; {13 (ii) Decomposition of calcim carbonate is an cndothermic process. [
OR, Mg+ 2HY — Mg¥ +H, OR, Carbon dioxide evolved can extinguish fire.
(b} The reaction between magnesiom and hydrochiloric acid is exothermic / inerease the  [1]
temnperature. CE09_07
Solubility of carbon dioxide in the carbonated water decreases so that more carbon [1] (a)  Pour the mixture in water with stirring unti no more solid can be dissotved. 1}
dioxide gas evolves. Filter the mixture and the residue is caloium sulphate. N
()  Add acidified silver nitrate solution to both solution, 1
CEO08_{t The one with white precipitate formed is potassium chloride solution. [
(@& @ {1} H:S04+Cu0 —= CuSO4+H:0 13 OR Add chlorine water / gas to both solutions,
OR, 2H + CuD — Cu¥ +Hh0 The one with brown / yellow colour formed is potassium bremide solution.
(2) To make sure that all the sulphuric acid has been reacted, m
OR, To make sure that the product is not contaminated with sulphuric CE09_11
acid. (@) ANOH); +3HCl — AICh+3H,0 n
(i)  Filteation / filtering [1] OR, AI(OH); + 3H" — AP*+3H;0
(iif) The solubility of CuS04 decreases when the temperature of the solution drops. i (b) Pourall the selution obtained from Step I to a (250 cm?) volumetric flask. [
(iv) (1) Anhydrous CuSO4/ CuO will be obtained. m Rinse all the solution left in the beaker by distilled water and transfer the washing to the  [1]
OR, CuSO0sx will be decomposed. volumetric flask,
OR, The water of crystallization will be removed. Add distilled water to the mark of the volumetric flask and shake the volumetric flask  [1)
(2) Absorb the water by filter paper / place it in a desiceator. [n thoroughly.
(b) (i)  No. of moles of copper(Il) suiphate = No, of moles of sulphuric acid (¢} Methyl orange: from red to orange / yellow 2]
=1x0.15 OR, phenolphthalein: colourless to pink
- ;1215 ;mn::e:f CuSOs » SH:0 = 249.6 2 LU mole of NaOH = 0.20 x —12—[%% = 416X 1073 o
No. of meles of CuSO4 » SH20 = 16.2/ 249.6 = 0.065 (mole) mn (i} mole of HCl used to react with Al(OH),
(iii) Should be different. / Answer in (ii) <{i) 250 i
Some CuSQ4 dissolved in the solution and did not crystaliize out, i =005x1.0—416x 107 X985 = 00084
mole of AI(OH); in the tablet = — L 2.8 %1073

CE08_13 = -
Chemical knowledge

Peinciol 5 Observation
ess
S . 1M H80s IM HNO;
Redox Add Zn No brown gas evolved | Brown gas evolved
Add BaCl / CaCl :
Precipitation Jot aCEQnYISIEaEy) White precipitate No white precipitate
C.
. More NaOH(aq) needed to reach the end point
Basicit Titrate with NaOH
e fiaiE i SRl pH) for H,SO4 than HNO; {61
Effective communicalion {31
283 290
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CElIC 02
(@ (i) Orange, dichromale / Cr20+% fon
(i)  Heat with sodium hydroxide / potassivm hydroxide / caleinm hydroxide / calcium
oxide / soda lime,
Acolourless gas is evolved which has a characteristic / pungent smell / which tuens
moist red fitmus paper blue,
(®B) ()  (NHCr207 — Cra0s + Ny +4H:0
(i)  Test with anhydrous / dry cobalt(I{) chloride paper.
Water vapour changes it from blue to pink.
OR, Test with anhydrous / dry copper(Il) sulphate.
Water vapour changes it from white to blue.

CEI0 06
(a) Limewater turns milky and then turns clear again.
Ca(OH); + CO; —= CaCs+H;0
CaCO; + HpO+ CO, —= Ca(HCOs),
() No. Sodium carbonate is soluble in water,
(¢} No. The perceniage of carbon dioxide in air is very low and similar observations would
ot be made in a short period of time.
OR, Yes. Air contains a low percentage of catbon dioxide and simiilar observations
would be made in a sufficiently long period of time.

@) Nm:CO;+2H" —= 2Na'+H0+CO;
CEl0_I0
(@) DPipette

(by Wash with deionized / distilled water.
Then rinse with 0.50M sulphutic acid.,

(© H+OH —= H0

(d} As ncutralization is exothermic, temperature of the solution rose when sulphuric acid
was added into sodium hydroxide solution.
When the sodium hydroxide was just completely reacted, the fcmiperature reached a
ntaximum value.

After that, the addition of excess cold sulphuric acid lowered the temperature of the
reaction mixture.
© 15 "
mole of NaOH =2 x 0.5 ><~1—0-6-0- = 15X 18
15x 1072
[NaOH(ag)] = ———— =060 M
1000
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CEl0 I3

Chemical knowledge

(a)  The higher the concentration of hydrogen fons, the lower is the pH.

(b} Concentration: The more concentrated an acid is, normally the more concentraied is the
hydrogen ions,

(¢}  Strength: A strong acid has a higher degree of ionization / dissociation in water to give
hydrogen ions.

Correct examples of strong acid and weak acid (e.g. IM HCf and 1M CHyCOOH)

(d)  Basicity: An acid with a higher basicity normally gives a higher concentration of
hydrogen fons, .

Correct examples of acids with different basicity (¢.g. IM H2SO4 and 1M HCI)

Effective communication

CEIt_0t

{b) Golden yellow flame implies the salt contains sediuin ions.
The white precipitate formed is caleium sulphate (CaSO04), this implies the salt contains
sulphate ions.
The salt should be sodium sulpbatc.

CElL_09
(@) pipette / volumelric flask
®

25
(HCI(aq)] = 2 X 5=z = 0.2 M

(¢}
ammonia solution

diluted hydrochloric acid
7+ methyl erange

(d) from red to orange
(¢} HCI+NH; — NHiCl
OR, H*+NH; — NH{

® 25 .
mole of NH; = 0.2 Xm =50x10
50 % 107
[NH3(aq)] = T =022 M
7000
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AL9S()_04
@
) ¥

N

250 50.0
volune of NaOH(aq) added / eny?

(b)  Thymolphthalein

=3

[%]

(%]

The pH range of the color chiange of thymolphthalein falls into the steepest / vertical part  [1]

of [he titration curve.

AL9S(D)_04
For the pH 2 HCI(aq), [H*] =102 M
No. of mole of HC! required for the preparation = 16-2 x 1,0 = 102

1072(1 4 35.5
Mass of constant boiling HCl(ag) =——L——————)

0.202
=180 g
ALOD()_04
NaOH(rq) + HCl(aq} — NaCi(aq) + HzO(I)
0,105 - 0,095 o
[oB™] remained=—2—- =5x10" M
pOH =—log (5 ¥ 107%)=2.30
pH=14-pOH=14-230=11.70
ALOO(ID_02
Mass of HNO;3 in 1 dm? = 1420 % 0.68 = 965.6

965.6
(1+14+16%3)
(accept answer from 15.0 to £5.6 M)

Concentration of the acid = =153 M

]
m

(1
t4]

i

8]

(1

]
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ASLOOAID)_[1

- =~

Dropwise addition of NaOH(aq) into two samples solution until in excess respectively. (1
Mg(NOa)x(aq) give white precipitate in the excess NaOH(aq). [v4]
Mg?(aq) + 20H-(aq) —= Mg(OH)(s) 1%}
Al(NO3)(aq) give white precipitate, aud those precipitate redissolves in excess NaOH(aq). [
AP*Gaq) + 30H(aq) — AWOH)(s) [
AOH)(s) + OH(ag) — AHOH)s (aq) [%4]
ASLOO(ID_12

Digestion of food in mouth gives acids. ]

NaHCO; dissolves in water and dissocates 1o Na*{aq) and HCO3 (ag), which HCOs(aq)  [1]

consumes H¥(aq) and increase the pH of sitva. mn
HCOs{aq) + H'(aq) — H:0(0) + COi(g)
ALOL() 97
Weigh a picce of office paper %)
Immerse paper in excess HCl(aq) {4
When no CO; evolves from the mixture, decant acid and wash paper with distilled water. 1]
Dry the paper in an oven (110 °C) 2]
Weigh the paper again [%]
% by mass of CaCO3= cha.nge in mass of paper 00

original mass of paper M
Alternative answers
Weigh a piece of office paper %)
Immerse in a known volume of standard HC) {excess) [
Titrate excess HCl using standard KOH (aq) / NaOH (ag) mn
Calculate mass of CaCOs from the titration resuit [4)
% by mass of CaCO3=——w—————mass SICaC0; *x100

mass of paper [
Allernative answers
Weigh a piece of office paper [%]
Burn the paper completely (in a crucible) (K]
Weigh the CaO (s) produced, (m) 21
mass of CaCOy= iz x100 "
B mass of CaCQ;,
% by mass of CaCQOjy==————uu—x100

mass of paper
(For other appropriate methods, award 1 mark for the principle, 2 marks for procedure, | i
matk for caleulation.)
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ALOI() 07
Heat NaCl(s) with concentrated H2504; use cone. HaSO4 to dry HCL; connect dried HCl by m
downward delivery / in a gas syringe.

cong, HzS04

[31

1

— HCI(g)

NaClis)

'.1\
heat  cone. Ha8Oy4
Deduct { mark for diagram indicating a closed system and ! mark for using water to remove
water vapor in HC,

ALOI(I_04 (modified)
In aqueous solutions, HCI, HBr and H1 are of comparable strength because both conipounds 1]
ionize completely.
OR, Hl is a stronger acid than HBr and HCI when dissolved in ethanoic acid {or other
weak acid)

ALO3(1)_01 (modified)

(8) HsPOs(ag) == HaPOs{(ag) + H'(aq) 1]
H;PO(aq) == HPO#(ag) + H'(aq) [%4]
HPOs*(aq) =—= PO (aq) + HYaq) [}

(b)  After the remaval off a hydrogen ion, the remaining species has an additional negative  [1]
charge that attracts the remaining hydrogen ions more strongly.

(O A [31

pH->

volume of NaOH({aq) added

2 marks for a curve showing the neuiralization of HiPOu(aq), H2POs{aq) and
HPO4*(aq), 1 matk for labeling the axes,
Remarks: 3 vertical puarts for {ribasic acid,

295

ALO4()_07

Step I: A standard NaOH(aq) should not be prepared using the method as described.
Explanation: NaGH(s) is not a primary standard / is hygroscopic / NaOH(s) reacts with
COy(g) in air.

Correction: it is necessary to standardize the NaOH(aq) before use.

Step 3: The burette should not be rinsed with water only.

Explanation: Water that remains in the burette will cause a dilution of the NaOH(aq).
Correction: The burette needs to be rinsed with deionized water and then with the NaOH(aq)
prepared,

Step 4: Methyl orange is not a suitable indicator,

Explanation: The experiment involves a titration of a weak acid with a strong alkali. pH at
the end point is about 8 to .

Correclion: Phenolphthaloin should be used.

Step 5: Calculation should not be based on thie result of one titration only.

Explanation: There may be errors in the titration

Correction: Repeat the titration at least 3 times. Use the mean titre for the caleulation, (Tgnore
the result of the triaf titration, if necessary).

ASLO4(ID)_11

(@) Observation: misty fumes
HCI(g) dissolves in water vapor in ait to form HCl(ag). The highly polarized HCl(aq)
catise water {o condense to water droplets.

{b) Place a glass rod wetted with aqueous ammonia near the mouth of the reagent bottle,
Dense white fumes are formed.

ALO5(D_08

The person did not wear laboratory coat. Should wear a Jaboratory coat,

The person did not have eye protection. Should weak safety spectacles / goggles.

Should not detect NHz(g) by smelling white heating the reaction mixture, The mixture may
shoot his face. Should deteot NHa(g) by the use of a piece of wet red litmus paper that can
change it from red to blue

OR, by HCl(aq) that can form a white fumes with HCl(aq).

OR, should smell NHs(g) after tumning off the Bunsen burner.
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ALOS())_01 ASLOG(1) 03
(a) 2X(s) + 6HCl(aq) — 2XCls{aq) + 3Hz(g) [ Not agree

X20i(s) + 6HCl(aq) — 2XCh(aq) + 3H,0(1) [) ‘A is stronger acid than B’ only means the degree of ionization of A is larger than thatof B.  [1]
(b) According to the equations, 2X=X30; However, pH of an acid solution depends on both the degree of ionization and concentration

For complete reaction with 6 mole of HCI, the mass of X(s) required is less than that of of it.

X:0s. As such, the stronger acid A may have a higher pH thnn the weaker acid B if'the concentration  [i]

of acid B is higher than that of A by an adequate amount,

Greatest possible valus of RAM of X can be caleulated by assuming that the sample

contains X only. ASLO7{I) 03
No. of mole of HCI(aq) used = (0.0954)(6) = 0.5724 mol m (@) COMH)a(aq) + 2HY%aq) + HaO() —= COxg) + 2NHs*(aq) [11
Since the sample consists of pure X & 1 mole of X reacts with 3 noles of HCI () No. of mofes of urea in 2 pieces of chewing gum
No. of moles of X = 0.5724 + 3 = 0.1908 mol _ 1.5x% 1073 = 5% 1075
Grealest possible RAM of X = 16.5 + 0.1908 = 86.5 [ (12+16+14x2+1x 4 [
no. of moles of H* that can be neutralized = 1 x 1074 (1
Smallest possiblc value off RAM of X can be caleulated by assuming that the sample () Digestion of food in mouth gives acids. (%)
conlaibs X20s only, Chewing urea-containing chewing gum increases the pH of saliva. ]
Since 1 mole of X203 reacts with 6 molcs of HC{ The equitibrium posilion shifis fo the left and the demineralization of hydroxyapatitc is  [1]
No. of mole of X203 = 0,5724 + 6 = 0.0954 mol [1] not favored.
Let the RAM of X be A
16.5 ASLO7(1)_07
2A+16%3 09354 (a)  Primary standard: a standard solution of the substance can be prepared by dissolvinga  [1]
Smallest possible RAM of X = 62.5 1 known mass of the substance in a solvent and making up the solution to a known
(¢) The only trivalent metal with RAM in the range of 62.5 to 86.5 is gallium, Ga 1] volume,
by @ Bral) is volatile. It is difficult to weigh a sample of Bra(l) accurately. [
ALO5(I)_04 (i)  KOH(s) absorbs water moisture / absorbs CO). {11
(8) Pathsk: 2Al(s) +3H:804fag) — AlL(SO4)(aq) +3Ha(g) [i]
AL(SOs)x(aq) + GNaOH(ag) —= 2AKOH)s(s) + INa2SOs(aq) [ ASLO7(1)_09
Path II:  2AI(s) + 2NaOH(aq) + 6H20(1) — 2Na[AI(OH)s](aq) + 3Hax(g) 1] Prepare a saturated solution of KCl(s) by dissolving the salt in water until in excess. {13
2Na[AKOH)s](aq) + H2SO0s(aq) —= Na:SOufaq) + 2H20(1) + 2AKOH(s)  [1] Place the flask containing the saturated solution in water bath/thermostat kept at 298 K., [}
() Pathl: Filter the solution at 298 X to remove the undissolved KCI(s). [A]
Production of 2 molc of Al(OH)s requires 3 mol of HaS04(aq) and 6 mol of NaOH- [%] Weigh a clean and dry evaporating dish (wi). %}
Path 11 Transfer a portion of the saturated solution to the evaporating dish and weigh the dish together  [Y2]
Production of 2 mole of AI(OH); requires 1 mof of HaSO{aq) and 2 mo} of NaOH [%31 with the sofution (w2).
Evaporate the solution to dryness in an oven (by the use of an appropriate methed), [2]
(¢) Path Il is better because less reactants are used [13 Weigh the dish and the solid residue.
and less heat is produced. [ Repeat the evaporating and weighing process until the dish and the solid residue reach a [}
constant mass (ws).
ALOG()_02 . W3 — W, {
(2} Limestone / marble / chalk / anhydrite / gypsum / fluorite 1] Setubilily oF KGl(s)ak.298 Ki= W, — w3 2108 giRer 100! Waker " |
(b) Amount of H'(aq) exchanged = 0.020 x 15 x 10~ =3,0 x [0~ mol 18] !
Total no. of mole of Ca?*(aq) / Mg (aq) =3.0 x 1074+ 2= 1.5 x 10™* mol
Total hardness of the water sample = IE—XE =3.0x10~* mot dm™®
50% 103 {1}
297 298
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ALO7(1)_01

Use a pipette to transfer 10.0 cm® of 0.10 M AgNOs(aq) to a 100.6 em® volumetric flask.
(OR25.0 e’ of 0.10 M AgNOs(aq) to 2 250.0 em® volumetric flask)

Add deionized water to the flask untit the bottom of the meniscus reaches the graduation
mark.

Swirl the solution thoroughly.

ASLOS(I) 08
Preparation of CuSO4¢5H20(s):

Heat excess Cu metal with concentrated HaS0y in a fume cupboard.

Cu + 2Hp804 — CuS0Os + 2H0 + 80

Add water to the resulting mixture and filter off any excess Cu metal. Evaporate the solution
to give saturated CuSO4faq).

Allow the solution to cool to obtained CuSO45H20(s). Dry the crystals in a desiceator,

ALOS(M)_07c
Dilution of conc, H280s is highly exothermic process. The heat evolved can vaporize the
water and cause splashing out of the acid.

ASLO9(ITy_03
(a) Redto orange
(b} I the titration, no. of moles of NaOH used = 0,0941 % 16.48x10 = 1,55 x 103
No. of moles of H+ originally present = 0,955 % 25x10~3 x 2 =0.0478
Ne. of moles of H+ that react with Mg
=0.0478— 155107 x 10 =0.0322
Mg + 2H' — Mg¥ + H
No. of mole of Mg in the ribbon = 0.0161
Relative atomic mass = 0,420 + 0.0161 = 26.05
{c) Some of the Mg has been oxidized to MgO

ASL10(1) 09
()  Electrical conductivity / pH
0] A

2
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Electricat conductivity decreases before the equivalence polnt because the concentration  [¥4]
of the highty conducting OH-(aq) decreascs as it reacts with H*(aq) to give H:O(1).

After the equivalent point, the increase in conductivity is due (o the increase in [H*(aq)). [%]
OR, pH

4

pH

th

L) >

equivalence point

volume of HaSO{aq) added
pH drops before the equivalent point because OH-{aq) ions are removed by [%]
H*(aq) ions.
OH(aq) + H¥aq) —= H0()
When it is close to the equivalence point, both [H*(aq)] and [OH (aqg)] are [Ve}
small, Addition of a drop of H28Oa{aq) can lead to a significant decrease in
pH.

AL10(I) 07

Allow a known volume (v} of the water sample fo pass through a proton-exchange resin 1
colurn. The Ca?*(aq) in the sample will be quantitatively exchanged by H'(aq) ons.

Ca¥(in sample) + 2H*(fromresin) —= Ca*(onresin) + 2H*(in sample)

Titrate the eluent with standard NaOH(aq) using phenolphthalein as indicator, to determine %]
the no. of moles of H'(aq). The mixture chianges from colorless to pale pink when the end- [¥]
point is reached.

; 1  molarity of NaOH{aq)xvolumeof titrant [11
Hardness due to Cu®*(aq) =5 vy (Vq)

AL11(D)_07
®) (i) Add HCl{aq) / KClag) / aqueous solution of a water-soluble chloride. Only [1]
Pb*(aq) gives a white precipitate.
Pb¥*(aq) + 2CI@g) — PbCh(s) {1
OR, Add NaOH(aq), Only Pb™(aq) gives a white precipitate (which is
soluble in the excess alkali)
Pb¥(aq) + 20H-(ag) — PH(OHY(s)
Pb{OH)(s) + 20H (aq) —= [PHOH}{aq)
[NOT accept a test with SO4*-, both Ba** and Pb* forms whife precipitate. |

300
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iy Add acidified AgNO3(ag). Cl-(aq) gives a white precipitate, while Br{aq) gives

a pale yellow precipitate.

Ag'(ag) + Claq) —= AsCls)

OR, Add Cl(aq). Only Br(aq) gives a brown solution.
Cli(aq) + 2Br{ag} —= Bn(aq) + 2CI(aq)

OR, Treal sofution wit acidified KMnO4(aq). Cl-(agt) causes decolorization
slowly: Br(aq) gives a orange solution.

10X~(nq) + 2MnOy(aq) + 16H*(aq) —> SXa(g/t) + 2Mn?Haq) + 8H0(D)

ALI11(II) 06

©

Observation: white precipitate is formed and the precipitate dissolves in excess alkali to
give a cholorless solution.

AP*aq) + 3JOH(ag) —= AKOH)(s)

Al(OH) (s) + OH-(aq) — Al(OH) (aq)

ASL13(I)_09a {modified)

® 1% 5.25%
745 _

[NaCIO] = 57505~ = 0.705 M
i 5.0x0.948
4 Moles of cyclohexanol used= ~ga 0.0474

moles of NaClO in 25 cm® of bleach = 0.705 X 25 X 1072 = 0.0177

0.0474

Minimum no. of portions of hleach used > 0T

DSE{1SP_0l

(b) False. Dilution of concentrated Ha8O4 is a highly exothermic process.
The heat evolved may cause the acid to splash out,

(¢} TFalse. ‘A is a stronger acid than B’ only means the degree of jonization of A is larger
than that of B. However, the pH of an acid solution depends on both the degree of
ionization and its concentration.

As such, the stronger acld A may have a higher pH than the weaker acid B if the
concentration of acid B is higher then that of A by an adequate amount.

DSEIISP_08

()  zinc granules dissolve / a colorless gas is produced / solution gets warm
Zn + 2HCI —= ZnChL + H:

OR, Zn + 2HY — In* + H,
(b) Green precipitate is formed / The green color of the solution becormes paler (coloriess).

FeS04
OR, Pe*

+ 2NOH —» Fe(OM) + NmSOs
+ 20H- — Fe(OH)»
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DSE1ISP_09
3 sets of tests needed each of which carries 2 marks;

- Suitable test matches the intention to distinguish certain compounds

Correct observation / result

Effective communication

Conduct flamic test using the samples.
Only two sodium compounds (NaOC| and Na,SO4) give a polden yellow flame.

Heat samples with NaOH(aq).
Only the two ammonium compounds (NH4Cl and NHNO3) give an alkaline gas /
amnionia.

Add HCl(aq)
Only NaOCl(aq) gives greenish yellow gas / chlorine.

Touch with moist titmus paper / color flower petal,
Only NaOCl gives bleaching effect.

Added acidified BaCla(aq) to aqueous solution of the two sodium compounds.
Only Na;SO4{aq) gives a white precipitate.

Add acidified AgNO;(aq) to agueous solutions of the two ammonium compounds.
Only NH4Cl{aq) gives a white precipitate,

DSE12PP_01

®

0]

©

@

(e}

(i ZnO + H2804 ~—= ZnSO4
OR, Zn0 + 2HY — Zn*
(i)  Unreacted ZnO(s) can be scen.
(iii)  To ensure that the product is ntot contaminated with sulphuric acid.
OR, The vnreacted ZnO(s) can be removed by filtration, bui il is difficult to
remove the excess H2804(aq).
Remove a drop of the solution with a glass rod, and see whether any solid forms when

+ H0
+ H0

the drop cools.

Washing with distilled water can remove the water-soluble impurities.
Using a small amount of water f cold water helps to reduce loos of the salt.
Any ONE of the following:

- Drying the crystals between filter papers

- Putting the crystals in a desiccator.

(DO NOT accept methods which invelve strong heating.)

Zn/ Zn(OH): / ZnCOs
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DSE12PP_04

(a) Dissolve 1,14 g of M3COs(s) in some distilled water / deionized water in a beaker.
Transfer the solution to a 180.0 em® of velumelric flask,
Wash the beaker with distilled water / deionized water and transfer the washings into
the velumetric flask.
Add distiffed water / deionized water up to the graduation mark of the volumetric
flask.
Shake the volumetric flask to ensure its content is well mixed,

(b} 25.30
mole of H*(ag) used = 0.085 x 1000

MxCOs + 2HY — 2MY + COp + M0

=215% 1073

1
moles of MCO; in the solid sample = 215 x 1675 X }-1%9 X 7= 0.01075
L = 001075
M+ 12 +16%x3
M =23
M is lkely to be Na

DSE{2 06

Dissolve solid lead(t1) nitrate in water.

Then mix with {excess) sulphuric acid / K2804 / NamSOs solution.

Filter the mixture to obtain (he residue (PbSO4), wash it with deionized water and then dry in
oven. .

Effective cotymunication

DSEl2 07
(a) NH¢ + OH —= NH; + H0
(b The KOH is (very) corrosive. / NH:NO; is explosive / NH4NO; is flammable / HCl is
corrosive,
(¢} Prevent sucking back as NIIs(g) is very sofuble / Increase the surface area for dissolving
NHi(g)
(Accept prevent HCI sucking upwards or similar descriptions)
@ ) Pipette
(iiy  Changes from red to orange
@) mole of HCl in the beaker = 0.100 X 1—%6 X % =0,0164
mole of NH;(g) produced = 0.0485 — 0.0164 = 0.0321
% by mass of NH,NO, =———0'0;2:5§ = % 100% = 81.5%

(Accept 81.52% / 82.5% / 82.54%)
(&) Flame tes jbgisrf_es ifac flame
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DSE13_04

(b) HC0s(aq) ~—= 0 (aq) + 2H'(aq)

OR, H2C204(eq) ~— HC04 (ag) + H'(aq)

OR, HaC30s is a weak acid. It undergoes incomplete fonization in water.

As pH = -log[H'(aq)] and [H*(ag}] in 0.05 M H2C204(aq) is less than 0.1 M, it pH is

thus grealer than 1.

(¢} NaOH(aq) is deliquescent / hygroscopic / absorbs water from the atmosphere.
OR, NaOH(s) reacts with COz(g) in the atmosphere.
+ The mass of NaGH(s) eannot be accurately detenmnined by weighing.
) B From colotless to pink
(i) MaVaBa=MpVaBy
T (0.05)(25)(2) = Ma(17.20)(1)
Mg = 0.145 mo! dm™
& o Rinsing the conical flask with H2C20s(aq): Some H(aq) ions / acid /
H:C204(ag) remain in the flask, and mote alkali (as revealed from the buretie
reading) than aclually required is used to reach the titration end-point.
{Do not accept the concentration of H'(aq) increase.)

@iy  NaDH(aq) clinging onto the stem of funnel may fall-into {he burette. The
volume of afkali used (as revealed from the bureite reading) is smaller than what
is expected.

DSE14_05
(a) Wearing protective gloves or plastic gloves or gown or safety googles or any suitable

PPE

OR, Adding concentrated acids into water when diluting the concenirated acids

OR, Use a fume cupboard,

Not accepted: malntain a good ventilation.

(b) No, the strength of an acid is not related to ifs concentration. Not atl concentrated acids,
¢.g. ethanoic acid, are strong acids / use a conerete example to illusirate.
DSEI4_07
(@) Mass of HCI present in 1000 em® of the concentrated acid = 1180%36% =425 g
TFormula mass of HCI=36.5
Cencentration = = 11.6 mol dm™3
36,5

{Accept 11.5 ~ 11.644, maximum 3 decimal places)

(b) )  Weighaccuraicly the amount of sodium carbonate needed and dissolve it using

deionized water/ distilled water.

(accept using “a known amount of sodium carbonate”, not accept if state “svater”

only.)

Transfer all the solution made to a volumetric flask, add deionized water (o
“the sk vitil the bottom of the menisens renches the graduate mavk of the

flask, and mix the content thoroughly.
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(i)  Mole of H present in the diluted acid= 1.06 X 10 X 1073 x 2 = 0.0212
. 0.0212 _ L
oicentration of the acld = 2030107 X 10 = 10.4 mol dm
(c) Some HCI eseaped / vaporized from the concentrated acid as HCi(g) / Concentrated
hydrocliloric acid is volatile.
DSEl4_09
@ () A Dblue precipitate is obtained.
(i) Cu*(aq) + 20H~(aq) —= Cu(OH)(s)
OR, CuSO4 + 2NaOH — Cu(OH); + NaSO;
(State symbols are not required)
DSE{S 02
(2)  Awhite precipitaie / solid is firstly formed / It turns milky; the precipitate dissolves in
the presence of excess CO2(g).
Ca(OH)a(aq) + CO2(g) —= CaCOs(s) + HO)
CaCOs(s) + COag) + H0() — Ca(HCO3)(aq)
DSEI5_04
() Lead/lead compounds are toxic / harmful.

(@

OR, Sulphuric acid is corrosive / irritant.

NOT accept answers like “lead compounds are pollutants / heavy metal”

NOT accept answers like ‘acid cause harm the environment”.

(i} Pour a small amount of the concentrated sulphuric scid to a Jarge amount of
wafer,
Accept answers like “add concentrated sulphuric acid to a large amount of water,”
Constant stirring is required (if the amounts of water and acid are not mentioned)
Wear goggle / face shicld / safety spectacles / safely glasses

@) Mole of sulphuric acid:% = 0,0253

0.0253

Ex107 -~ >06 M

Molarity of sulphutic acld=

DSE15_05

Equation: NH; + H,0 =—— NHs&* + OH-

Explanatian; ammonia ionizes slightly in water / The fonization of ammonia in water is
incomplete.

Method: measure the pH / electrical conductivity / enthalpy change of neutralization /
temperature change in neviralization of both NHs(aq) and NaOH(aq).

Observation: pH / electrical conductivity / enthalpy change of neutralization / temperature
tise in neutralization of NHi(aq) is lower than that of NaOH(aq).

Iair comparison between NHi{aq) and NaOH(nq)

pH measurement — same concentration of NHi(aq) and NaOH{aq)
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electrical conductivity measurement — same concentration of NHj(aq) and NaOH(aq)

enthalpy change of neutralization — same amount / known amount of NHs(aq) and

NaOH(aq) M
determine the temperature rise in neutralization — same volume and concentration of
NHj(aq) and NaGH(aq)
- Effective communication
DSEIG_06
(@ 8]
o\\ /0—{)
fow | ow
H H
sl [P A IS o
@\o/ NP N \o/®
/ o
H H H
o ) Volumetric flask {13
(i}  mole of NaOH(aq) = 0.123 X 0.01845 = 2,27 x 1073 13
227 x 1073
mole of citric acid = — " 7.56 x 107% m
Moles of citric acid in the sample = 7,56 x 107* x 10 = 7,56 x 10™3
7.56 % 1073 x 192
% by mass of citric acld = ——————— % 100% = 88.0%
1.65 (1
© @ (Colorless) gas bubbles form. / Effervescence occurs. / Carbon dioxide gas is  [1]
given out.
Do not accept “the powder dissolves”.
(i) H' + HCOy — H0 + CO [
DSEI6_09
- Dissolve the solids separately in water, 48]
- Add agueavs ammonia / NaOH(aq) to each of the solutions abtained untit excess. n

White precipitate formed initlatly for all of them. But only the precipitate of ZnSO4 in

dissolves in excess aqueous anunonia / NaOH(aq).

Heat respectively the two remaining sofids in a test tube and place a picee of dry CoCl, [

paper in the mouth of the tube.

Only MgSO. + 7H>0 ¢an tums dry CoCl; paper from bluc to pink / anhydrous CuS04(s) [

from white to blue,
Effective communication

]

]
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DSEI6_1]

@

To ensure fair comparisons between the trials,

OR, To ensure the concentration of NaOH(aq) / reactant is the only variable.

OR, The volume of NaOH(aq) used can represent the concentration of NaOH{aq)
/ reaetant in the reaction mixtures.

(Not accept if the answer is expressed in terms of “amount of NROH(ag)”)

(b [OH-(ag)] =2.0 % (4.0/5.0)= 1.6 mol dm3

pH = 14 —(— log[OH (aq)]) = 14 — (—log(L.6)) = 14.20
DSE!7 01
m» O The gas (ammonia) is less dense than air.

{(Should be answered in terms of density. Not accept: The gas is lighter than air.)
(i)  The gas (ammonia) is soluble {in water).

Accept: the gas will be absorbed by water / The gas will react with water.

{Not accept: The gas is stightly sofuble in water.)

© White solid forms / white precipitate forms / heat evolves / temperature rises
(Accept: milky mixture forms / cloudy mixture forms / white suspension forms.)
@iy (i) When H2SOs(aq) is added to it, BaS0a(s) (end HzO(1)) are formed, the
concentration / number of mobile fons in the mixture decreases / {Ba™']
and [OH"] decrease.
(2) Excess H*(aq) and SO4*"(rq) ions are introduced into the solution.
The concentrations / amount / number of H*(aq) and SO4(aq) ions in the
solution increase.
The coneentrations / amount / number of (mobile) fons increases when
H2804 is in excess.
(Accept only H* or 804%is mentioned in the answer.)
DSEL7 02
(&) (101079 x 1000) +207.2
=483 x10® mol dm™?
DSE17 06
(a) Oxidizing and corrosive
® The reaction between concentrated  sulphuric acid and NaOH(aq} is highly

exothermic.
OR, Concentrated NaOH / H280s is corrosive.
OR, Avoid to fill the burette ntore than once.
OR, Use less chemicals.
(Do not accept answer like “splashed out” without mentioning of “highty
exothermic,”)
(i) . Redtoorange

Do not aceept “red (o yellow”,
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@iii) No. of moles of NaOH used = 0.189 X 22,20 x 1073 = 420 X 10-3
Concentration of the concentrated Ha804
=420 X 1073 + (2 X 25 X 1073} X (1000 -+ 5)
=16.8 mol dm™®
Accept 16.76, 16.78, 16.783, 16.784, 16.80
Do not accept 16,7832 mol dm™

Molarity of dilute sulphuric acid

(M) (25)(2) = (0.189)(22.2)(1)
Muile = 0.0839 mol dm™®

Alternative

Molarity of concentrated sutphuric acid
Meone(5) = {0.0839)(1000)
Meone. = 16.8 mol dm™3

DSE18_02

@

(b)

Set-up for preparation — boiling tube with reagents and HEAT (with stopper)
{Accept heating the reagents in a flask)

Upward delivery of ammonia gas (without stoppet)

(Accept collecting the gas with a gas syringe.)

%}“mﬁ_
I

Heat

[6)] Ammonia is soluble in water / Ammonia rescts with water to form aqucous
ammonia.
As all ammonia dissolves, the atmospheric pressure forces the water in the
troughi to inject into the flask through the glass tubing / the pressure inside the
flasls is redueed,

(i)  The water in the flask turns from colorless to pink,

It is because aguecus ammonia is atkaline,
DSEI8 67
(a) Conical flask
(b) Yeltow to orange (Do not accept red)

(c)

0.125 x 6.01898

moles of B,0,*"(aq) = 2 = 1187 x 1073
0.452
e -3
ota T aon T 8T XA0T
n=10
: . n“ ( : ,J —~
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@ () Solutions with accurately known concentrations.
(if)  Itcan beused to determine the concentration of another reagent / number of water
of crystallization / molar mass, elc. via titration / to prepare a calibration curve.

DSEI8_08
()  An acid which can (almost) completely fonize / dissociate to H* jons in water.

DSE!9_03

Gas X may be ammonia / NH;.

NHs(aq) + HO(l) == NHs*(ag) + OH(aq)

(State symbols not required) (Ignore incorrect state symbols) (Accept single arrow)
OH~(aq) turns pheno!phthalein pink.

OR, Ammonta/the gas/the solution is alkaline, and it turns phenolphthafein pink.
DSE1%_08
(=) i

O NI T T

Maximum temperature = 33.1 °C
Drawing 2 best-fit slant straight lines to show how to obtain the possible maximum
temperature using the voluine of NaOH(aq) (58.0 em?),

® 0 58 _
moles of NaOH(aq) used = 1.0 XWOO- = 0.0058
" At equivalent point, moles of NaOH(aq) used = moles of HCl{aq) reacted

‘. moles of HCi{aq) rescted = 0.058

=1
[=1
o
(=]

concentration of HCl(aq) = 4:20 =138 M
00

Py
L=
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DSE19 04
@ O To dissolve the solid by adding delonised / distilled water to the solid in a
beaker,
Transfer the solution with rinsing (with deionised / distilled water) into a 250,0
om’ volumetric flask and add deienised / distitied water to the graduntion mark
of the flask. Shake thoroughly.
(i) 112
molarity of the standard solution = 041
{Also accept 0.02195, 0.02196, 0.0220; Not accept 0.02192, 0.0210)
(Accept max. 4 significant figures, i.c. 0.02195)
(Accept answer without an unit, but NOT accept answer with an incorrect unit.)
(b) Ifitionises completely in water, [H*(2q)] = 0.06 (mol dm*) then the pH will be 1.22.
However the actual pH (3.3) is higher than 1,22, therefore the ~COOH in polassium

+0,2500 = 0.022 M

hydrogenphthalate only ionises partly in water.

Also accept:

The [H*(2q)] in pH 3.30 solution is 0.0005 (mol dm™).

However the actual [H*(aq)] (0.0005 mol dm™) is lower than 0.06 mol dm™, therefore
the ~COOH in potassium hydrogenphthalate only ienises partly in water, )

DSE19_10

Dissolve the sample in (distilled) water / Add water lo the sample.

Add excess Zn(s) to the sample solution.

Filter to collect ZnSO4(aq) / filtrate / sotution / Filter off the solid / Cu(s) and excess Zn(s) /
Cu(s) / Zn(s)

Evaporate the filtrate, allow ZnSO4 solid crystallises ot / collect crystals and then dry (with
filter paper / in a desiceator)

OR Heat (fo concentrate/saturate) the filtrate, coot down to allow crystatiisation / collect
crystals and then dry
OR Set the filtrate aside to ailow crystallisation / collect crystals and then dry

(Do not aceept “heat to dryness”, “put the filtrate into an oven”, “dry the crystals in an oven™)

Communication mark

(Chemical knowledge = 0 to 2, communication mark = 0

Chemical knowledge = 3 to 4, communication mark = 0 or |

Incomplete answer or difficult to understand, communication mark = 0)

Need to indicate excess Zn(s) has been used at least once in the answer to give a complete
answer.
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DSE20_01
I @ 28,187

®)

{Accept answet with Lorrect inner shell electrons} - . ]
(Notaccept answer with incorrect inner shell electrons, ifinner shell alsctrons are drawn}

(©) () KaSOs(s) + 2HCl(aq) —» 2KCl(ag) + H20(1) + SOu(g) /
K>80x(s) + 2H*(ag) — 2K*(aq) + H>0(1) + SOx(g)
Correct states (1 mark)
Balanced equation (1 mark)
{0 mark i the themical species shown i in e equation a6 indorect) -

(i) (Reddish brown / brown) changes to colourless. / The solution changes to colourless.
{Totaccept meoro itial cofour, Mot aecept pale brown)
Brp + $02+ 2H0 — 2Br- + SO+ 4H*
{State symBals not required) Hgnos incortect state sytnbolsy
OR Y2+ 802+ 220 — 2Y" + SO + 4H*

(iii) Yand Z have [ i 0; , hence
similar chemical properties (leading to similar observation).
(Mot accept “Same chemical properties™

DSEZ20_04

4. (a) To increase the surface area of egpshell for increasing the reaction rate.

(b) To dissolve organic substances in eggshell,

(c) Speed up the reaction between the calcium carbonate in the sample with HCl(aq). / Shorten the
time needed for the reaction. / To make sure that the reaction is complefe.

)

=

+ phenolphthalein

(e} Number of moles of CaCO; in the sample
=(0.200 x 25.00 - 0.102 x 16.85) x 103 x %
= L6d4x 107
Percentage by mass of CaCO; in the sample
=164x 109x100.1 0204 % 100% o PR
=80.5 % (Acoeu 804~ $0.5%. | ASceptaSwer willi max. 3 diiial placesy

DSE20_05

(i) Thc enthalpy change when solunons of an geid and an alkali / a base react together /

Eacomt Noani

(iif) Less negative than -57.3 kJ mol™*
. W is a weak acid when compared with HCl(ag), ene ergy FHieat stieray Dhen is needed
to ionise the hydrogen in the carboxyl #~C0:H group.
iwWisa weakfer) acid, encrgy [ hest eneray / heat is needed 10 doise the Bydrogen in the
earboxyl £-C05H group.
{Accept: absorb energy 1 break the 0.
{Notaceept: dissocioe)

bond 1 carboxyl gronp. )

DSE20_07

7

(a)

(b)

©

. Puta mmmmm near the mouth of the conical flask.
. Ammonia / HH; gas dissolves in water to give OB~ jons {is allahne which turn red litmus

aper 16

* Puta g)ass tod with cone. HCU/ HCH(s) iiear the mmzth of the conical flasks

Alkali is a water soluble substance reacts with an acid to give salt and water only.

1 Atkali 183 substance when dissolved in water 1o givehydroxide jors as the pnly anion,
£ATkali is a soluble base that reacts with a aoid 1o give salt and wateronly:

{Not acoept: alkali reacts with acid o give sall and waler only.}

{Not accept: alkalis are water solible base.)
{Notavcept: atkall s a solution with fOH] Ingherth@n L )

() Ba(s) + 9Hy(g) + 50,(g) ~» Ba(OH), « 8H:0(s) AHP =—3345 kJ mol !
7 Ba(s)+ 9H{g) + 50:(g) ~» BalOH} « 8H:0(s) A =~3345 ki mott
{Not accept: Ba(s] + 9Hhale) + 50:(g) -» BatOHR« SH:00). . AH<0)

() AHP=(-859) + 10x(-28
=+162 kI mol~! {Sha

6) — (=3345) - 2x(-314)
...... > 2
{Accepk +162.0°kf mot 3
(Mot aceept: “wrongunit’. ‘missing uni€, ‘no plus sign’, cie
(i) (AS the reaction has AR s 0,) the reaction is endothermic §. thsorbs Beat, thus the
temperature would decrease.

(1)
(H

(O]
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SECTION 5 Fossll Fuels and Carbon Compounds

Multiple-Chalce Questions
Part 1: (a) hydrogarbons, (b) homplopous series and (o} alkanes and alkenes

CE90_06
The boiling points of some hydrocarbons are given in the table below:
Hydrocarbon Ethane Ethene Propene
Boifing point 'C -~ 89 - 104 —48

1f 2 mixture of these three hydrocarbons at —110°C is allowed to warm up gradually to —80°C, which
of the following will happen?

A.  Ethene will remain in the Hquid state.

B. Propene will remain in the liquid state.

C.  Ethane and ethene will remain in the liquid state.

D. TBihane, ethene and propene wilt exist in the gaseous state.

CE90_18

Which of the following statements concetning acid rain is NOT correct?

A.  Acid rain can be caused by the buming of fossil fuel.

B.  Acid rain can corrode buildings.

€. Acid rain can make the soil infertile by removing the poinerats from the soil.
D.  Acid rain can aitack the human respiratory system.

CE90_21

Which of the following pairs of substances would react to produce hydrogen?
(1) ironand steam

(2} sodium and ethanol

(3) magnesium and concentrated sulphuric acid

A, (1)and (2) only B. (1yand (3)only
C.  (2)and (3) only D. (1), (2)and (3)
CE91_05

Tetrachloromethane is a common soivent in the chemistry laboratory. Which of the following
hazard watning labels should be displayed on a bottle of tetrachloromethane?

(& o)

@) 3
A, (Donly B. (2)only
C. (1) and (3) only ) D.  (2)and (3) only

311
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CE91 22
Propene reacts with acidified potassium permanganate solution to form
A,  CH;CH.CH0H B. CH;CH(OH)CH;
¢, CH3;CH{OH)CH:OH D. CH;OHCH(OH)CH.OH
CE91_24

}I‘l H Br d
The IUPAC name for H—-—C:C—"?—?—H is

Br H

A.  3-dibromobut-i-ene B. 2-dibromobut-4-ene
C.  3,3-dibromobui-i-ene D. 2,2-dibromobui-d-ene
CE91_34

The tain-water samples collected in Tsuon Wan District are found to be more acidic than those
callected in Central District, Which of the following air poliutants would be responsible for this
phenomenon?

(1) carbon monoxide

(2) sulphur dioxide

(3) nitrogen dioxide

A, (Q)only B. (3)only
C. {1)and (2) only D. {(1)and (3) only
CE9I_36

Equal moles of chiorine and methane are allowed to react in diffused sunlight. Which of the
following statements concerning the reaction isfare cotrect?

(1)  The reaction is violent.

(2) The final product contains CH3Cland HCL only.

(3)  The final product contains CHCl, CH;Ch, CHCls, CCls and HCI.

A, (1) ounly B. (2)only
C.  (1)and (3)oniy D. {2)and (3)only
CE92_21
When 2-methylpropene reacts with brotine in tetrachloromeihane, the product is
H CH;H H CH;H
A Br—(l}-é—c-—-ﬂ B. Br—C—C—C—H
H Br Pfl Elir I!I I!I
CH3}'{ H i1 (I'JH3H
C. H—C—C—C—H D H—C—C—C—H
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CE92 24

Which of the following statements concerning CHiCHs, CH3;CH;CH) and CHyCH(CH3)CH; is
correet?

A, They have different boiling points.

B.  They belong to different homologous series,

C.  They burn in excess oxygen to form carbon monoxide and waler,

D.  They readily decolourize bromine in tetrachloromethane,

CE92_49
1 statement 2% statement
A solution of hydrogen chloride jn Hydrogen chloride dissolves in methylbenzene
methylbenzene can turn blue fitmus paper to form hydrogen ions.
red,

CE93 29

catalyst, heat
CioHas ———— g +2X

In the above process, which of the following combinations is correct?

Process - X
A, fractional distillation an alkane
B. fractional distillation an alkene
C.  cracking an alkane
D,  cracking an afkene
CE93_32

Which of the following subslances can react with propene?
(1) concentrated sodium hydroxide solution

(2)  acidified potassium permanganate solution

{3) ethanot

A, (Donly B.  (2)only
C. (1) and (3) only D.  (2)and (3) only
CE93 33

Which of the following statements about fossil fuels is correct?

A, They are liguid or gases,

B.  They are all formed from plants which died millions of years ago,
C.  They can be recycled to help conserve eHergy resourees,

D.  They cause air pollution when burnt.

313

CE94 21
A solution of chlorine in tetrachloromethane is shaken with an aqueous solulion of a compound X
Inatest tube, On standing, two layers are formed in test tube and lhe lower layer is violet in colour.,

X may be

A, sodium fluoride B, sodium bromide
C.  sodium iodide D.  sodinm sulphite
CE94 22

Direction: Q.22 and Q.23 refer to the following dingram which shows a fractionating columnn of an
oif refinery,

~ fraction P

]

= fraction Q

~ fraction R

ul

=~ fraction §

[
[__I)

vapour of __J -
crude oil ‘H

" faction U

=~ fraction T

g

Which of the foitowing fractions is NOT cracked o produce more useful products?

AP B. R
c s DT
CE94_23

Which if the following statements is correct?

A, TFraction P has the highest boiling point.

B.  Fraction T is used for surface roads.

C.  Fraction U is the least viscous.

D.  Fraction 8 bums with a niore sooty flame than fraction Q.

CE%4 32
Which of the following label(s) should be placed on a bottle containing tetrachloromethane?

)

M @
A, (Donly B. (2only
C. (1) and (3) only D.  (2)and (3) only
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CE94 41
A compound has the following structure:
H H
\ /
c=C
/ \
CH;CH, H

Which of the following statements about this compound arc correct?
(1) It can decolourize bromine water.

(2) Ttcan be polymerized.

(3) Itcanbum inair.

A, {1)and (2) only B. (i)and (3)only
C. (2)and (3) only B, (1), (2)and (3}
CE95_15
The structural formula of a certain compound is shown below:
i
H—C—H
H H
| |
=T
H H OH

The name of this compound is

A.  butan-1-ol B. butan-2-ol
C. 2-methylpropan-1-ol D.  2-methylpropan-2-ol
CE95_20

Which of the following statements concerning alkenes is INCORRECT?
A. They can decolourize a solution of bromine in 1,1,1-tcichloroethane.
B. They can decolourize red litmus solution.

C.  They can decolourize acidified potassiun permanganate solution.

D. They can be polymerized to form addition polymers.

CE95_23
Whicl: of the following substances can cause acid rain?
lead compounds from the burning of leaded petrol in motor cars.

>

B. carbon dioxide from the complete combustion of town gas.
C.  carbon soots from the incomplete combustion of coal.
D. nitrogen dioxide from the burning of fucls in power stations.
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CE95_39

Which of the following substances can conduct electricity?
(1} molten zinc chloride

(2)  anaqueous solution of magnesium suiphate

(3)  amixture of ethanol and water

A. (1)and (2) only B. (1)and (3) only
C. {2)and (3) only D. (1),2)and (3}
CE96_13

Which of the following substances is NOT derived from petroleum?

A. bleach B. cthanol

C. polystyrene D.  soapless detergent
CE%6_14

One mole of each of the following compounds is burnt completely in oxygen. Which compound
requires the greatest volume of oxygen, measured at the same temperature and pressure, for

complete combustion?

A.  carbon menoxide B. cthane
C. ethene D. ethanol
CE96_20

Which of the following methods can be used to minimize the air pollutant mentioned?

A. increase the air supply to remove nitrogen dioxide produced by burning heavy oil

B. using catalytic converters to remove lead compounds produced by burning leaded petrol

C. using scrubbets remove carbon monoxide produced by the incomplete combustion of
diesel

D. using electrostatic precipitators to remove particulates produced by burning coal

CE97 10
Which of the following combinations is INCORRECT?

Chemieal Method of storage
A.  calcium under water
B. potassium under paraffin oil
C. cthanol in a cool place
D. potassium permanganate solution in a brown bottle
CE97_16
Which of the following compotnds represents the first member of a homologous series?
A. ethane B. ethene
C.  ethanol D. ethanoic acid
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CE97_18
The model shown below represents a compound comaining 6 hydrogen atoms (white spheres) and
3 carbon atoms (black spheres).

Which of the following statements canicerning the compound is INCORRECT?
A, Its structural formula is CsHg,

B.  Ttcan be prepared by cracking petrofeum fractions.

C. ltcan decolourize bromine in 1,1, 1-irichloroethane.

D. It can undergo polymerization.

CES7 19

Which of the following compounds CANNOT be produced direclly from ethene?
A.  carbon dioxide B. ethanol

C.  ethy! ethanoate D,  1,2-dibromoethane
CE97 23

Direction: Q.23 and Q.24 refer to the following experiment:
broken poreelain

rocksil soaked with delivery fube

medioinal paraffin

Which of the following set-ups should be connected to the delivery tube to collect the gaseous
products formed?

A

ice
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CE97 24
Which of the following reactions is involved in this experiment?

A, cracking B. redox
C.  catalytic hydration D.  destructive distillation
CE97_33

Which of the following statements concerning the reaction of methane with bromine isfare correct?
(1) it is an addition reaction.

(2) It is a substitution reaction.

(3} Asimilar reaction will occur if propane is used instead of methane.

A, (I)only B,  (2)only
C. (1)and (3) only D, (2)and (3) only
CE97 38

Which of the following statements about using ethatiol as a car fuel is correct?
(1)  Ethanol is a cleaner fuel than petrol,
(2)  Using etharol as a car fuel is economical in agricultural countries with sugar cane as the

main crop. )
(3)  Acarengine has (o be suitably modified when using ethanol as a fuel,
A, (I)and (2) only B.  (I)and (3) only
C.  (2)and (3) only D, (1), (2) and (3)
CE97 42

Which of the following measures can reduce the formation of acid rain?
(I}  instailing cataiytic oxidizers in cars

(2)  wsing leaded petrol in cars

(3)  using fuels of low sulphur content in cars

A, (1) and (2) only B. {I)and (3) only
C.  (2yand (3)only D. (1), (2)and (3)
CE98_03

Whicli of the following substances is the main constituenl of town gas?
A, hydrogen B, methane

C.  carbon monoxide D.  gaseous naplitha
CE98 07

Which of the following environmental problems is NOT caused by excessive burning of fossil
fuels?

A, the corrosion of marble statues B. the formation of smog

C.  ahigher incidence of liver disease D.  plobal warming
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" CE98_14

Which of the following statements concerning propene is correct?

A. It can be converted by catalytic hydration to an alkanol with molecular formuta C3H:O.
B. It can undergo condensation polymerization,

C.  Itcan be manufactured by fractional distillation of crude oil.

D. It can undergo substitution reaction with a solution of bromine in 1,1,1-trichloroethane.

CE98 29

X is a compound containing four carbon atoms. It gives negative results with the following tests,
Test

(1) Treating X with sodium hydrogencarbonate solution,

(2) Treating X with a solution of bromine in 1,1,1-trichloroethane

@Heating X with acidified potassium dichromate solution.

The structural formula of X may be

A.  CH3CH.CH=CHa B. CH:;CH:CH.CH20H

C. CH;CH:CH:CO:H D. CH3CO:,CH:CH3

CE98_39
The diagram below shows a catalytic converier fitted to the exhaust system of a car,

:‘@ - o .
- = air

gas from car engine

Which of the fotlowing pollutants from the car engine undergo reactions in the catalytic converter
to produce less harmful products?

(1) carbon monoxide

(2) hydrocarbons

(3) nitrogen menoxide

A, (D) and (2) only B. (1) and (3) only

C. {2)and (3)only D. {1, (2) and (3)

CE98_47
2 statentent
Lead compounds in car exhaust can cause

1% statement
The use of leaded petrol has been baned in

Hong Kong. damage to human brains.

CE99_03

Which of the following has the lowest boiling point?

A, ethanol B. propan-l-ot
butane

C. propane D.
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CE99 30
Which of the following combinations is INCORRECT?
Pollutant Harmfu! effect
A.  hydrocarbons causing liver diseases
B. carbon monoxide causing unconsciousness
C. lead compounds causing brain damage
D. carbon particles causing respiratory discases
CE%9_32
Which of the following substances can react with acidified potassium permanganate sokution?
(1) ethene

(2)  copper(ll) sulphate solution
(3)  iron(lf) sulphate solution

A, (Donly B. (2yonly
C.  (Daund (3) only D. (2)and (3) only
CE99_35

The label below is displayed on a container for chemical X:
Which of the following chemicals may X be?
(1)  bromochlorodifluoromethane
2) ethanol
(3) potassium

A, {(Donly B. (2)only
C. (1)and (3)only D.  (2)aud (3) only
CE99 44

Which of the following statements concerning the reaction of an alkane with bromine are correct?
(1)  The reaction occurs faster under sunlight than in darkness.

(2)  The reaction is a substitution.

(3) The colour of the reaction nixture fades.

A, (1) and {2) only B. (1)and (3) only
C.  (2yand (3) only D. (1), 2yand (3)
CE00_06

Which of the following paits of compounds can be distinguished by treating with an acidified
potassium dichromate solution?

A, ethane and ethene

B. ethanol and propan-1-ol

C. sodium carbonate and sodium hydrogencarbonate

D. sodium sulphite and sodium sulphate
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CEG0_08

Which of the following statements concerning members of a homologous series is INCORRECT?
A, They contain carbon and hydrogen onty.

B.  They can be represented by the same genera? formula.

C.  They have sirilar chemical properties.

D.  Thelr beiling points incrense with their relative molecular masses.

CE00_14

Which of the following solutions can react with bromine water to give a colourless solution?
A, sodium chloride solution B.  sodiun sulphite solution

C.  sodium jodide solution D.  sodium hypochlorite solution
CE00_21

Which of the following processes requires a catalyst?

A.  preparation of ethyl ethanoate from ciitanoic acid and ethano}
B.  conversion of sulphur trioxide to concentrated sulphuric acid
C.  manufacture of chlorine bleach from brine

D.  reduction of iron(IIT) oxide to iron

CE00_25
Wiich of the folfowing processes is endothermic?

A.  cracking of petroleum fractions

B.  fermentation of glucose solution

C.  manufacture of ammonia by Haber process

D.  oxidation of sulphur dioxide to sulphur trioxide in the contact process

CEO0_ 27
Which of the following changes accurs in a catalytic converter installation in a myofor car?
A, Nitrogen monoxide changes to nitrogen dioxide.

B.  Carbon monoxide changes to carbon dioxide.

C.  Unburnt hydrocarbons change to carbon patticles,

D, Sulphur changes to sulphur dioxide.

CE00_40

Which of the following measures can reduce the emission of pollutants from a coal-fired power
station?

(1)  installation of scrubbers

{2)  installation of electrostatic precipitators

(3)  increasing the height of the chimney

A, (1) and (2) only B, (1)and (3) only

C. (2)aud (3) only D, (1), 2)and (3)

3

CE01_03

Which of the following processes is exothermic?

A, melting of ice

B.  cvaporation of ethanol

C.  sublimation of iodine

D.  dissolving of sodium hydroxide peilets in water

CE0l_07

Which of the following statements concerning water is correet?
A, Itreacts with caleium to give a colourless gas.

B.  Itisastrong electrolyte.

C.  Htums anhydrous cobalt(IT) chloride from pink to blue.
D.  Itis immiscible with ethanol.

CE0L_12
Which of the following processes is NOT involved in the production of ethanol from crude oil?
A, cracking B. fermentation
C.  catalytic hydration D.  fractional distillation
CEO01_14
Which of the following pairs is correctly matched?
Pollutent Effect
A, carbon monoxide global warming
B.  sulphut dioxide darkening of building walls
C.  lead compounds liver disease
D.  unbut hydrocarbons lung cancer
CE01_3t

Which of the following measures ean reduce the emission of sulphur dioxide from a faclory using
diesel fuel?

(1) the installation of calalytic converters

(2) the installation of serubbers

(3) the installation of electrostatic precipitators

A.  (1)only B.  (2)only

C.  (1)and (3) only D.  (2)and (3) only
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CEC1_32

The formutlae of three siraight-chain hydrocarbons are listed below:

1) Cibls

2) GCiHs

(3) CsHs

Which of these hydrocarbons isfare unsaturated?

A, (Donly B. {2)only

C. (1) and (3) only D, {2)aud (3) only
CEQ1_41

Which of the following statements concerning oil spillage on the sea are correst?
(1) Petroleum is toxic to marine lives.

(2)  Petrolcum can block the oxygen supply to marine lives.

{3)  Petroleum can cause the outbreak of fire on the sea.

A. (D) and (2) only B. - (1)and (3) only

C. (2)and (3)only D. (1), (2yand (3)

CE02_95

Consider the agueous solution fisted below:

(1) | M ethanoic acid

(2) 1M hydrochloric acid

(3) 1 M ammonia solution

Which of the following represents the increasing order of pH of the solutions?

A (D, 2,0) B. @13
c. 30> D. 30
CE02_09

Which of the following equations represents a cracking reaction?
A. CyHz+H: — Cytho

B, CyHp —= C3He+CH4

C.  CgHpOs —= 2CH;0H+2C02

D. CiHsOH — CyHe+H.0

CE02_12

Which of the following reactions does NOT require the use of a catalyst?
A.  conversion of ammonia to nitrogen monoxide

B. hydration of ethene to give ethanol

C. oxidation of cthanol to ethanoic acid

D. fermentation of glucose to give ethanol
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CE02 33

Which of the following reactioas is/are endothermic?
(I) the fermentation of glucose

(2) the cracking of naphtha

(3) the reaction of lime with dilute hydrochloric acid

A (1only B. () only
C. (1) and (3)only D.  {2)and (3) only
CE02_34

Upon complete combustion, gascous hydrocarbon X gives an equal number of moles of catbon
dioxide and water. Which of the following hydrocarbons may X be?

(1) ethane

(2) ethene

(3) propene

A, (Lonly B. (2)only
C. {1)and (3) only D. (2)and (3) only
CE02_43

In which of the following processes will carbon dioxide be produced?
(1)  the fermentation of glucose solution

(2)  the biedegradation of animal faeces

(3)  the treatment of car exhaust in a catalytic converter

A. (1) and (2) only B. (})and (3) only
C. (2)and (3) only D. (1), {2)and (3)
CE02_44
Both ethene and ethyne are gaseous hydrocarbons. Their structures are shown below:
H H
\ ’
C=C H—C=C—H
/ \
H H
ethene cthyne

Which if the following statements concerning ethene and etliyne are correct?
(1)  Both are unsaturated irydrocarbons.

(2) Both arc insoluble in water.

(3) Ethyne burns with a more scoty flame than ethene.

A, (1) aud (2) only B. (1)and (3)only
C.  {2)and (3) only D. (1), (2)and (3)
CE02_48

[# statement 274 statement

The basicity of methanoic acid is different The number of hydrogen atoms in a molecule
wooof methanoic acid s different from that in a

molecule of cthanoic acid,
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CE03_08

Which of the following combinations is correct?
Hot ies

A, alkanes

B. alkenes

C. alkanols

D.  alkanoic acids

CE03_10
Which of the following combinations is correct?

General formula
CuHan

ChHansa
CoH2OH
CpHan1 CO2Ft

Chemicaf Hazardous nature
A, sodium oxidizing
B, mercury toxic
C.  ethyl ethanoate rritant
D.  potassium dichromate explosive
CE83 17
An organic compound has the following structure:

H CH;

H~("1—C—-OH

CH,H

The systematic name of this compound is
A, 1,2-dimethylethans]
C.  l-methylpropan-2-ol

CHO3 31

1-methyipropan-1-o!
butan-2-o0!

Propene is an unsaturated hydrocarbon, Which of the following reactions is/are characteristic of

the unsaturated nature of propenc?

(1) Itundergoes incomplete combustion to give carbon monoxide.
(2) 1t decolourizes acidified potassium permanganate solution,
(3)  Ttundergecs polymerization to give polypropene.

A, (1)only
C. (1) and (3) only

CE03_33

(2) only
(2) and (3) only

Ethane reacts with bromine under suitable conditions. Which of the following statements

cencerning this reaction isfare correct?
(1)  The reaction ocours readily in the dark,
(2}  The reaction is a substitution.

(3)  The reaction gives a mixture of otganic products,

A, (Donly
C.  (I)and (3) only

{2) only
(2) and (3) only
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CE03_37

Which of the following statements concerning the matufacture of town gas in Hong Kong isfare
correct? )

(1)  Town gas is produced from coal,

(2)  Town gas contains hydrogen as the major component,

(3} Oxygen is added to cnhance the flanmuability of town gas prior to its delivery to customers,

A, (1ouly B. (2)only
C.  ({)and (3) only D.  (2)and (3) only
CE03 38
The structure of two organic compounds are shown below:
o 0
4 v
CcH;~-C CH3CHZ-C\
OCH, OH

Which of the fotlowing statements concerning these two compounds is/sre correct?
(1)  They have the same relative molecular mass.

{2)  They have the same chemical properties.

(3)  They are both soluble in water,

A, {1)only B. (2)ouly

C.  (f)and (3) only D.  (2)and (3) only
CEODSSP_16

Which of the following natural substanices is essentially a single compound?
A, air B. coal

C.  petrofeum D.  quarz
CEQ58P_19

Which of the following compounds is the least soluble in water?

A, ethanol B. ethanoic acid

C.  ethy! ethanoate D.  sodium ethanoate
CE04_21

A gaseous mixture consists of methane and cthane in a mole ratio of 1:1, It has a volume of 200
em? at room temperature and pressure. What is the volume of oxygen required, measured al room
temperature and pressure, for the complete combustion of the mixture?

A, 400 cm? B. 550cm®

C. 700cn’ D, [10Gem?
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CE04_28
Ethene can be prepared by heating ethanol with excess concentrated sulphuric acid. The reaction

involved can be represented by the equation:

conc. HyS0,
CH3CH,OH ——— CH:;=CH,+H:0

Which of the set-ups shown below can be used to collect the ethene produced?
{Relative atomic inasses: H=1.0,C=12.0,N= [4.0,0=16.0)

(1

@
® syringe
gas —p Wy
gas —»
A, (1)and () only B. (1)and (3) only
C.  {2)and (3)only D. (1), (2)and (3)
CE04_37

After heavy rain, the Air Pollution Index becomes tower, Which of the following air pollutants are
likely 1o have been removed by the rain water?

{1) particulates

2) catbon monoxide

(3) nitrogen dioxide

A.  (i)and (2) only B. (1)and (3) only
C. (2)and (3)only D, (1), @)and (3)
CE04_42
The structure of two organic conipounds are shown below:
%
CH,CH,CH,CH, H3C—(ll-CH3
H

Which of the following statements concerning the two compounds are correct?

(1) Both compounds are members of the same homologous serjes.

(2) Both compounds have the same molar volume at room temperature and pressure
(3)  Both compounds undergo sublimation when teeated with bromine.

A, (Dand (2) only B. () and (3) on.ly '

C. (2)and (3) only D. (1), (2) and (3)
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CE04_45
1 statement 2™ statentent

Both but-I-enc and but-2-cne can Both but-1-cne and but-2-ene have the same

decolourize a solution of bromine in 1,1,1- molecular formula.

trichlorocthane.

CE04_46
% statement 27 statement

Methanoic acid is a non-clectrolyte. Methanolc acid is a covalent compound.

CE05_01
What is the systemalic name of the following hydrocarbon?

B CHyCHy

N

H H CHy
A, ,1,2-trimsthylpropaue B.  2,33-trimethylpropane
C, 1,2-dimethylbutane D.  23-dimethylbutanc
CE0S_02

Upon cracking, one molecule of decane {CioHzs) gives two molecules of propene and one molecute
of an alkane (X), What is X?

A, CiHg B. CiHio

C. CHu D. CiHis

CE05_04

What is the type of reaction involved when hydrogen bromide reacts with cthene to form
bromoethane?

A. addition B. cracking

C. polymerization D.  substitution

CEO05_12

Which of the foflowing reactions is endothermic?

A, Zu(s)+ Cu*(ag) —= Zn**(ag) + Culs)

B. CaCOsfs) +2H'(ag) —= Ca*(ag)+ H20(}) + COx(g)
C., 2C4Hifg) + 1302(g) — 8CO2A(g) + 10H:0()

D. GoHu(l) — CiHs(g) +CsHe(g) + CiHi(g)

CEg5_21

Which of the following molecule formulae represents an alkanoic acid?
A. CH0 B. CHiO:
0y o1y 36O
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CE0S5_28

Which of the folfowing processes affect the amount of carbon dioxide in the atmosphere?
(1)  burning of fossil fuefs

(2)  photosynthesis in plants

(3) absorption by sea water

A, (1) and {2) only B. (l)and (3} only
C.  (2)and (3) only D. (1), (2) and {3)
CE05_37

Methane burns completely in oxygen according to the following equation:

CH4+20; — CO;+2H:0
What is the mass of oxygen required for the complete combustion of 48 g of methane?
{Relative atomic masses: H = 1.0, C =12,0, © = 16,0)

A 48g B. 9%¢g
C 192g D. 38dg
CE05_43

Consider the reaction represented by the cquation below:

C(s) + Hz0(g) = CO(g) + Halg)
Which of the following siatements concerning 1his reaction are correct?
(1)  Itis a reversible reaction,
(2} The raw materials for the reactants are readily available in nature.
(3)  The produst mixture formed can be used as & gaseous fuel,

A, (1)and (2) only B.  (1)and (3) only
C.  {(2)and (3) only D. (1), {2)and (3)
CE05_46

Which of the following energy conversions is involved in the system?
A.  chemical encrgy —= heat energy

B. lightenergy —» heat energy

C. chemical encrgy — light energy — heat energy

D.  lightencrgy —= chemical energy —= heat energy

CE05_47

Which of the following statements concerning the system are correct?

(1} Reaction | is endothermic.

(2} SOu(g) and Oz(g) should be pumped into Reaction Tank 1I front finte to time.
(3}  Acatalyst is required in Reaction Tank IT,

A, (D) and (2) only B, (I)and (3) only

C.  (2)and {3) only D, ({1} @) aud (3)

CE05_45

Obtaining energy from the sun provides many advantages over that from combustions of fossil
fucls. The diagram below shows a closed system which can be used to convert solar energy to heat
encrgy by means of two chemical reactions.

/ / /Sorur energy

Reuction Tank 1

SN -

Resiction 1: 250;(g) — 2504(g) + OA5) l

I Reactlon Tank 1 l

— == 4mm
Reactlon I7: 250,(g) + Ox(2) - 280,(g)

Heal energy

( Key: ﬂ rcpxesemé direction of gas ow )
The gases in the diagran: are circulated around the system. Energy Is stored by means of Reaction
T and fater released by means of Reaction If,

What are the advantages of obtaining energy from the sun over that from combustictt of fossil
fuels?

(1} Supply of solar energy is unlimited.

(2)  Solarencrgy is always available.

(3)  Using solar energy produces no waste producls.

A, (1)and (2) only B. (1) and (3) only
C, (2) and (3) only D. (1}, (2)and (3)
CE066_11

Which of the following stateinents about acids is correct?

A, Niteic acid is used in car batteries.

B.  Hydrochloric acid is praduced in human stomach.

C.  Ethanoic acid is a strong oxidizing agent.

D.  The foliowing hazard warning label should be displayed on a bottle of concentrated
sulphuric acid.
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CE06_12 CEBG_22

Consider the following information: Which of the following processes is/are application(s) of neutralization?
Compound Retative mofecular mass (1)  using scrubbers to remove sulphur dioxide from fuel gas in a power station
CH;CH,0H 46 (2) using catalytic converters (o remove nitrogen oxides in car exhaust
CH3CH;OCH; = 60 (3) using sodium hydroxide solution to remove copper(ll) ions in industrial waste water
CHCH2C0CH;3 88 A, (Donly B. (2enly
CsH 1205 180 C.  {1)and (3) only D.  (2)and (3) only

When 1 g of each of these compounds undergoes complete combustion, which one will produce

the greatest number of moles of carbon dioxide? CE06_23

Rain water samples collected in industrial areas have pH lower than those collected in the

A. CH:CH:0H B. CH;CH:OCH3
C. CH;CH;CO:CHs D. CgHiu06 countryside. Whiclt of the following air polfutants is/arc responsible for this phenemeiion?
(1) carbon dioxide
CE06 16 (2) niirogen dioxide
Which of the following compounds is formed from the reaction of propene with chlorine? (3 particulates
ol H H H an A, (1) only B.  {(2)only
A cz—-lc—c——c—H B Cl—(il—-(li——ClI—H C. (1) and (3) only D.  (2)and (3) only
‘ [ ' |
H H H H H H CE06_30
HoHH H oo H ¥ statement 2™ statement
| 1 1 | In Hong Kong, taxis have switched from Burning natural gas poses fess harm to the
C. Ci—?"'(}z_?’_ cl D, H_(lz'—(l:—?—“ using diese! to using natural gas as fuel. environment than burning diesel.
H H H H Cl H
CEO06_44
CE06 17 Which of the following statements concerning a catalyst are correct?
Gas X is bubbled into solution Y as shown below: (1)  Acatalyst can alter the rate of reaction.
gas X —> (2) The mass of a catalyst remains unchanged at the end of the reaction.

(3) A catalyst should be in the same physical state as the reaction,

A, (1)and (2) only B. (1)and{3)only
test tubo C.  (2)and (3)only D. (1), () and (3)
solution Y CE06_45

In an experiment to prepate a polymer, cqual volumes of styrene and kerosene are mixed and then

Which of the following combinations would give ne visible change in the test tube? heated under reflux for about an hour. After cooling, the resulting mixture is poured into a large

X v volume of methanol. A white waxy solid is formed. Which of the following statements concerning

A.  sulphur dioxide sodium jodide solution the experiment are correet?
B. ethane acidified potassium permanganate solution (1) The experiment should be conducted in a fume cupboard,
C.  chlorine (itmus solution (2)  The mixture of styrene and kerosene is heated under refiux because kerosene is volatile.
D. carbon dioxide calcium hydroxide solution (3) Methanol reacts with styrene to form the waxy solid.

A, (1) and (2) only B. (1)and (3) only

C. (2)and (3)only D. (1), (2)and (3)
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CE06_46

There are two unlabeled botiles in the laboratery. One of the bottles contains an aqueous solution
of cominon sall and the other contains antiseptic alcoliol, Which of the following methods can be
used to distinguish the substances in the bottles?

(1) adding a small amount of water

(2)  defecting their odour

(3)  measuring their clectrical conductivity

A, (§)and (2) only B. (1)and {3) only
C.  (2)and (3) only D, (1), (2)and (3)
CBEO7 02

Which of the following substances has a sharp boiling point?

A, petrot B. red wine

C. molten wax D. liquid aimmnonia
CE07_04

Which of the following statements concerning members of a homologous series is correct?
A, The members of the same molecufar formula,

B.  The relative molecular mass of each successive member differs by 14,

C.  The volatility of the members increases with relative molecular mass,

D. The members with niore carbon aloms in their motecules burn more readily.

CE07_08
What is the systematic name of the foliowing compound?

cl

H3C——(I3-—CH3

C,Hs
A, 2-chlore-2-ethylpropane B, 2-cldoro-2-methylbutane
C.  l-clloro-i,1-dimethylpropane D,  2-clioro-2,2-dimethylpropane
CE07_10

Which of the following suggestions for storing chemicals is acceptable?
A, storing sodium in a brown glass bottle,

B. storing silver nitrate solution in an iron can.

C.  storing ethyl ethanoate in an expanded polystyrene container.

D.  sloring concentrated sulphuric acid in a polyvinyl chioride bottle,

CE07_14

How many moles of ethane contain y hydrogen atoms?

(L represents the Avogadro®s constant.)

A, »/L B, L/fy
C. y/6L D. 6y/L
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CE07_26

Which ofthe foltowing statements concerning the measures to reduce ait polluants is / are correct?
(1) Scrubber can be used to reduce carbon monoxide.

(2) Catalytic converter can be used {o reduce nitrogen monoxide.

(3} Electrostatic precipitator can be used to reduce unburnt hydrocarbons.

A, (Donly B. (2)only
C. (Iyaud (3) only D.  (2)aud (3} ouly
CEQ07_30
1 statement 2™ statement
Carbon can form a large number of Carbon atomns can share electrons with one
compounds with long carbon chains. another.
CEO07_33

50 e’ of carbon monoxide bums completely in 50 em® of oxygen. Assuming that all volumes are
measured at room temperature and pressure, what is the final gascous volume at the end of the
combustion?

(Molar volunie of gas at room temperature and pressure = 24 dm’)

A 50em? B. 75cm’
C. 100em’ D. 150 cm?
CEQ7_49
1! statement 2" statement
Cracking is an endothermic reaction. Cracking results in an increase of number of
molecules.

CE08_06
An organic compound has the following structure:

CoHs
CH;—(II-—-CP{\

OH
The systematic name of this compound is
A.  2-ethylpropan-2-ol. B.  2-methylbutan-1-ol,
C, Z2-methylbutan-2-ol, D, 1, I-dimethylpropan-1-ol.
CE08_i4
Which of the following petroleum fractions has the highest carbon content?
A, diescl B. petrol
C.  kerosene D. naphtha

334



-

- T ™

CE08 27

- ™

Which of the following substances are sources of organic chemicals?

(1} wood

2) vock

(3) crudeoil

A.  (yand (2) only
C.  (2)and (3) only

CEO08 29

1% statement
The boiling point of butane is higher than
that of methane,

CE08 49

[* statement
Fractiona! distillation can convert large
alkane molecules to  smaller alkane
malceutes and atkene molecules.

CE09_03

B. (§)and (3)only
D. (1), (2)and (3)

2™ statement
The van der Waals’ forces between butane
molecules are stronger than the forces between
methane molecules.

214 statement
Fractional distiflation involves breaking and
forming of covalent bonds.

Which of the following propertics is NOT possessed by both carbon and nitrogen?

A. They can form multipte bonds.

They can exit in giant covalent structures,

B
C.  They are chemically stable at room temperature.
D. They react with oxygen under suitable conditions to form acidic oxides.

CE09_I1
What is the systematic name of the following compound?
H O Br
Pl
H——-C'—-‘C-——(IJ-—'H
H——?——‘H
H

A. 2-bromobut-3-ene
C.  l-bromo-i-metlylpropene

B. 3-bromobut-l-cne
D. 3-bromo-3-methylpropene
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CE09_16

Which of the following is/are renewable energy source(s)?
(1) natural gas

(2)  wind power

{3) nuclear energy

A, (Donly B. (2)only
C. (l)and (3)onty D.  (2)and (3)only
CE09_21

Which of the following methods are used to treat solid wastes in Hong Kong?
(1) recycling of metal wastes .

(2) using plastic wastes as fuel

(3) burying domestic solid wastes in landfiil sites

A, (Hand{2)only B, (1) and (3)only
C.  (2)and (3) only D, (1) @)and (3)
CE09 25
Which of the following hazard warning labels should be displayed on the reagent bottle of
methanol?
==
e &
) ) O]
A. (1) and (2) only B. (})and (3)only
C.  (2)and (3)only D. (1), (2)and (3)
CE09_26

Which of the folfowing measures can help reduce the level of carbon monoxide at the road side?
(1) using jiqueficd petroleum gas as fuel for motor vehicles

(2) instalting catalylic converter for motor vehicles

(3) installing electrostatic precipitators for motor vehicles

A. (1) and (2) only B. {1)and (3) only

C.  (2)and (3) only D. (1), (2yand (3}
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CEl0 02
Consider the industrial processes as shown below:

+
;

other hydrooarbons
other fractions Y

Which of the following combinations is correct?
Process | Process I}

A, is achemical change, is a physical change.
B. isnchemical change. is a chemical change.
C. isaphysical change. is a physical change.
D. s & physical change. is a chemical change,
CE10_12
The structure of compound R is shown below:

o

H—C—C—CH,

CH; CH
The systematic name of R is
A, 2-methylbutan-3-ol. B, 3-methylbutan-2-ol.
C.  1,l-dimethylpropan-2-ol. D, 33-dimethylpropan-2-ol.
CE10_25

Which of the following measures can help improve the air quality in Hong Kong?
(1) Use natural gas to replace coal in generating electricity.

(2)  Use electricity to replace petrol in drive cars

(3)  Use fuel with lower sulphur content to drive ferdes,

A, (Lyaod (2) only B. (D) and (3) only
C.  (2)and (3) only D. (1), (2)and (3)
CE10_27

Which of the following environmental problems may be reduced by instafling catalytic converters

in petrol-driven cars?

(1)  acidrain

(2) greenhouse effect

(3)  photochemical smog

A, (D)and (2) only B. (1) and (3) only
C.  (2)and (3) only D.  (1),{2)and (3)
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CE10 29

¥ statement
When using a Bunsen burner with the air
hole closed, the burner gives a non-luminous
flame,

CEI0_50

1% statement
The reaction of charcoal with oxygen is
endothermic.

CEI1_10

gas

2™ statement
When using a Bunisen burner with the air hole
closed, the fuel wundergoes incomplete
combustion.

2™ slatement
Charcoal that is placed in fire can be ignited,

waler

The set-up shown in the above diagram can be used to collect

A, ethene.
C.  sulphur dioxide .

CE1_I8

B. ammonia.
D.  hydrogen chloride.

The equation below represents the compiete combustion of organic compound X :

2X +90; —= 6COz+ BH0O
What is X?

A, C3Hs
C. C3HsO
CBI1 22

B. CiHg
D. CiHzO

Which of the following statements concerning cracking and feactional distillation in petrochemical

industry is / ate correct?

(1) Both processes invalve heating.

{2) Both processes are chemtical changes.
(3)  Both processes produce extra atkenes.
A, (L)yonly

C.  (1)and (3)only

w

(2) only
(2) and (3) only

I
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CEll_38
Hydrocarbon X contains 80% of carbon by mass. What is the empirical formula of X?
(Relative atomic masses: H=1.0,C = 12.0)

A. CH B. CH:
C. CHs D. CHy
CEl}_42

The exhaust pipe of a petrol-driven car will corrode easily because

(1) there are nitrogen oxides passing through the exhaust pipe.

2y there are unburnt hydrocarbons passing through the exhaust pipe.

(3)  the exhaust pipe usually becomes hot when the car engine is running.

A, (Lonly B. (2)only
C. {l)and (3)only D.  {2)and (3)ouly
CE91_26
Teflon, a polymer used for coating and non-stick cooking utensils, has the structure given below:
F ¢ F F F F
i1 1|
C—C—C—C—C—C
T R T R |
F F F F F

Which of the following is the monomer for Teflon?

A, 1,2-difluorgethane B. 1,2-difluorocthene

C.  1,1,2,2-tetraflucroethane D. 1,1,22-tetrafluoroethene
CE91_27

A sample of polymer gives acid futnes on strong heating. The polymer is probably
A. - nylon B. polypropene

C. polystyrene D.  polyvinyl chloride

CE92 25

A\ 7
[C—(CHY,=C
HO OH
o]

H
| U il
N—(CH2)6—~N—C—(CH2)4-—C—}-n

The polynter formed by HaN—~(CHz)e-NH; and

has a formula of
is a thermoseiting plastic.
has cross-linkages.

Uawe

burns with a floral smell.
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CE92_43

Which of the following polymers is/are NOT suitable for making a container for boiting water?
{1) perspex

(2) utca-methanal

(3) polyvinyl chloride

A, ()only B. (2)only
C. (1) and (3) only D. (2)and (3) only
CE93 35
A polymer has the following structure:
(f:l Ii'l Cl 1 (]31 XiI
T
H Ct H C H-C

Its monomer is

A. chioroethene, B. 1,l-dichloreethane.
C.  12-dichloroethene. D. 1,2-dichloroethane.
CE94_20

X is a synthetic polymer. On gentle heating, it softens and chars, On strong heating, it burns with
an acidic smell. X is probably

A. polypropene, B.  polystyrene,
C.  polyviayt chloride. D.  perspex.
CE94_41
A compound has the following structure:

H 11

\ /

C=C

/ \

CH,CH, H
Which of the following statements about this compound are correct?
(1) It can decoloutize bromine water.
(2) Itcan be polymetized.
(3) Icanbuminair
A. (1) and (2) only B.
C. (2)and{(3)only D.

(1) and (3) only
(1), (2) and (3)
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CE95 22
The formula below can be used to represent the sirveture of some polymers,
Ly
ESRRE
H X H X

(X represents an atom or a group of afoms.)
Which of the following combination is INCORRECT?

X a1 ter
A, H polyethene
B. Cl pelyvinyl chloride
C. CH perspex
D. CgHs polystyrene
CE95_35

Which of the following substances, when mixed with lenon juice, would give off gas bubbles?

(1) iron nails
(2)  milk of magnesia
(3)  polyethene wrap

A, (1)only B. (2)only

C.  (Hand (3yonly D.  (2)and (3) only

CE96_05

Which of the following materials are suitable for making the base and handic of a frying pan?
Base Handle

A, Aluminium Polyvinyl chloride

B.  Copper Urea-methanol

C.  Titanium Polyvinyl chioride

D. Zine Urea-methanol

CE97 138

The model shown on the right represents a compound
containing 6 hydrogen atoms (white spheres) and 3 carbon
atoms (binck spheres).

Which of the following statements concerning the
compound is INCORRECT?

A, s structural formula is CaHg.
B.  ltcan be prepared by cracking petroleum fractions.
C. Tt can decolourize bromine in 1,1,1-trichloroethane.
D. It ean undergo polymerization.
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CE97 40

Which of the following methods can be used to solve the pollution problems associated with the
disposal of plastic waste?

(1)  recycling of plastics

(2) making biodegradable plastics

(3)  burning plastic waste in incinerators with talt chimneys

A, (Iyand (2) only B.  (l)and (3) only
C. {2) and (3) only D, (1}, (2)and (3)
CE98 14

Which of the following statements concerning propene is correct?

A, Itcan be converted by eatalytic hydration to an alkanol with molecular formula €3H;0,
B. It can nndergo condensation polymerization,

C.  Itcan be manufactured by fractional distillation of crude oil.

D. It can undergo substitution reaction with a solution of bromine in 1,1,1-trichiorocihane.

CE98 49

1% statement 2™ statennent
Wash Dbottles used in the chemistry Polyethene is an addition polymer,
laboratory are commonly nade of

polyethene.

CE99_28

Which of the following substance is a thetimoplastic as well as a condensation polymer?

A, nylon B. perspex

C. polyethene D.  urca-methanat

CE99_41

Plastic X has the following structure:
SRS B RE;
SRR RNE

Which of the following slatements concerning X are correct?

(1)  The monomer of X is CHCI=CHCI.

(2) X can be used to make electric sockets.

(3)  The flue gas produced by the incineration of X can cause the formation of acid rain.
A, (1)and (2) only B. (1)and (3) only

C.  (2)and (3) only D. {1}, 2) and (3)
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CE00_38

sink

catehpot

Some concentrated sulphuric acid was poured into a sink connected to a catchpot made of polyvinyl

chloride (PVC). After some time, the catchpot becomes deformed, Which of the following

explanations for the deformalion of the catchpot isfare correct?

(1)  Theheat liberated when the concentrated sulphutic acid mixed with the water in the catchpot
caused PVC to soften.

(2) PVC was decomposed into its monomer by the concentrated sulphuric acid.

(3) PVC was oxidized by the concentrated sulphuric acid.

A, {1)only B. (2)ouly
C.  (1)and (3)only D.  (2)and (3)only
CEOL 09

Which of the following statements concerning uses of plastics is correct?
A.  Perspex is used for making ash trays.

B. Tolyvinyl chioride is used for meking raincoats.

C. Polystyrene is used for making floor tiles.

D. Nylon is used for making packing materials for electrical appliances,

CE01_17

Which of the following compounds is a monomer of polyvinyl chlaride (polychloroethens)?
A, CH>=CHCI B, CHr=CCh

C. CHCI=CHC! D. CCL=CCh

CE02_20

The monomer of polymer X is chiorocthene, Which of the following statements concerning X is
correct?

A. X isa condensation polymer.

B. X isathermosetting plastic.

C. Xisused in making drainage pipes.

D. The repeating unit of X is as follows:

cL cl
1

—— O C—=
5
H i
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CE02_30
Starch, a natural polymer, is a carbohydrate. When concentrated sulphuric acid is added dropwise
to some starch, 2 black substance is formed. The reaction involved is

A.  dehydration B. depolymerization
C.  redox reaction D. neutralization
CE03_31

Propene is an unsaturated hydrocarbon. Which of the following reactions is/are characteristic of
the unsaturated nature of propene?

(1) Itundergoes incompete combustion to give carbon monoxide.

(2) Tt decolourizes acidified potassivm permanganate solution.

(3) Ttundergoes polymerization to give polypropene.

A, (Donly B. (2)only
C.  ()and (3) only D. {(2)aund (3) only
CE03_36

Which of the following statements concerning thermoplastics isfare correct?
(1) They soften upon heating.

2) They are cross-linked polymers.
(3) They ate addition polymets.

A, (Y)ouly

C.  (yand (3)only

®

(2) only
{2) and €3) only

o

CE03_48
2™ statement
The shape of the polyethene handle remains

1% statement
Polyethene is used for making the handle of
frying pans. unchanged during the frying process.
CE0SSP_48

1¥ statement 2" statement

Polyethene is used to make food wrap. Polyethenc is an addition polymer.

CE04_15
The structure of polymer X can be represented by
H CHyH CH;H CH,
I T Y S I
T
H CH;H CH;H CH,
What is the monomer of X7
A.  1,1-dimethylethene B. 1.2-dimethylethene

D. but-f-cne
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CE04_41

Which of the following statements concerning polyvinyl chloride (PVC}) are correct?
(1)  PVC is used in making raincoals,

(2)  PVC softens upon gentle heating.

(3)  When PVC is strongly heated, fumes with an irritating odour are emitted.

A, (1)and 2) only B,  (1)and (3) only
C. {2)and (3) only D. (1), {2)and (3)
CE6G_49

1% statement 2" stotement
Both ethene and polyethene can decolourize Both ethene and polyethene belong to the same
a solution of brominc in an organic solvent. homofogous series.
CEG7_09
Which of he following items can be made from polystyrene?
A, clotbing B. food wrap
C.  oclectric socket D.  packaging material
CEO07 27

Which of the following statements concerning but-2-ene are correct?
(I} It has the same moleculnr formula as but-1-ene.

gy
(2)  Itcan forma polymer with ——C—C— asphe repeating unit.
H CH,
(3)  Itean decolourize acidified potassium permanganate solution.
A, (1)and (2) only B. (1)and (3) only
C.  (2yand (3) only D, (1), 2)and (3)
CE!10_19

The polymer formed from the polymerization of |,1-dichloroethenc is commonly used in making
food wrap for microwave cooking, Which of the following can represent & pact of the structure of
the polymer?

SRS EdE; PRy yes

S sesnsssnll s nsasses
H H HH HHHH HH HH HHHH

Ch ¢l ¢l ¢t ¢l ¢ clct H ¢ H c H Ct H ¢l
ol L N
dnsssansealiile s sy bty an
B H HH HHHHSH H C H C H CH
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CE1l_17
Plastic wasles containing polychloroethene (PVC) should NOT be treated by incineration, The
main reason is to preveat the production of dioxins and

A, carbon dioxide. B.  sulphur dioxide,
C.  nitrogen dioxide, D.  hydrogen chloride.
DSEIISP_01

Upon eracking, one molecule of decane (CioHz2) gives two molecules of propene and one molecule
of an atkane (X). What is X?

A. CsaHg B, CyHpp
C. C/Hu D. CiHis
DSELISP_04

The siructure of polymer X is shown below:
T
YT
H CH;H CH;H CH,

What is the monomer of X?

A. 1, l-dimethylethene B, 12-dimethylethene
C.  Methylpropene D.  Bul-i-ene
DSE!1SP_09

Which of the following statements concerning alkenes is INCORRECT?
A. They can decolorize a solution of bromine.
B. they can decolorize red fitmus solution.
C. They can decolorize acidified potassium permanganate solution.
D. They can be polymerized to form addition polymers,

DSE12PP_10
The struetures of three cycloatkenes are shown below:
\ /H H !l |_H H\ H\ ’H ,H
H c M g e o H—c-O~don
— C\H ~ed Yt H! \_H
By H™N _ /T H o eT
ol £=c, H ‘c=¢ H

Cycloalksnes can be represented by a general formula. Which of the following is the gencral
formula for cycloatkenes? (In these formulae, n is an integer greater than 2.)

A, CaHan B. CiHu-

C. CiHnm D. - CiHnn
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DSE12PP_11

The equation below represents the cracking of a hydrocarbon:
CpHis —= CuHzp + 2X

What is the chemical formuta of compound X?

A. CsHg B. CiHs

C. CsHig D,  CiHzs

DSE12PP_21
Consider the following organic compound:

H,C

/C=CH2

H,C
Wlich of the following statements about this compound is/are correct?
(1) Its systematic name is 1,1-dimethylethene.
(2) It can decolorize an acidified solution of potassium permanganate.
(3) Itis the monomer of Perspex.

A, (Donly B. (2)only
C. (D) and (3) only D, (2)and (3)only
DSE12_1L1
Compound X has the folowing structure:
CH=CHCH,OH
The systemic name of X is
A. Prop-l-en-3-cl B. Prop-2-en-l-of
€. 3-hydroxypropene D, l-hydroxyprop-3-ene

DSEL2 17
The diagram below shows the set-up of an experiment:
wiglazed porcelain

glass wool with kerosene I
heat

The unglazed porcelain in tube A is strongly heated and the glass wool is occasionally heated.
Which of the following statements isfare correct?

(1) Achemical reaction occurs at the glass wool.

(2) There is NO color change in the solution in tube B.
(3) There is NO color change in the sotution in tube C. ...
A, (Donly B. (2)only

C. (1) and (3) only D.  (2)and (3)only
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DSEI2_21
Which of the following compounds can be used as nionomers to make addition polymers?

CH,CH,
o Y

(1) CF,=CF, (2) CH,=C(CH,CH,)CN

A.  (Iand{2)only B. (1)and{3)only
C. {2 and (3)only D (1), 2)and (3)
DSB12_22

Which of the following processes involve redox reaction?
(1) Mixing methano! and ethanol

@) Mixing chlorine and methane under sunlight

(3) Mixing ethane and acidifted KMnOs(aq)

A.  (1)and (2) only B. (1) and (3)oenly
C. (2)and (3) only D, (1),(2)and (3)
DSE12 24

1% statement 2M statement

Burning fossit fuels can cause acid rain. Burning fossit fuels produces carbon dioxide.

DSEI3 14
A portion of the steucture of au addition polymer X is shown below:
Which of the foltowing is the systematic name of the monomer of X Based on the given steucturs?

CHy €1 CHy €1 CHy €t

|
H aH aig d

A, 1,1-dicloro-2-methylethene B. 1,1-dichloropropene
C. 1,2-dichloropropene D. 3,3-dichloropropene
DSE14_08

Which of the following compounds would be formed when bromoethene reacts with chiorine in a
suitable organic solvent?

Al Br H B. Cl Cl
Cl—-(I'I—(i‘.——H Br——-(|:—-([:-——-H
Cl H H H
C. H <l D. Cl /H
N C=C
Br—C—C—H / \
Ha H H

348

-

Provided by dse.life




DSEI4_10 _

One mole of methane is allowed fo react with two moles of chlorine in the presence of light. Which
of the following best describes the organic produci(s) that would be formed?

A. Onemole of CCls

B. Onemole of CHClz

C. A mixture containing only CCls and CHayCh

D. A mixiure confaining CH3CI, CH,Cf;, CHCl3 and CCly

DSEL4_{7

What are the advantages of using natural gas over using coal as a fuel in power stations?
(1) In comparing with coal, natural gas burns more completely.

(2) Tn comparing with coal, natural gas bas less sulphur-containing substances,

(3) Natural gas is a renewable energy source, buf coal is not.

A, (1) and (2) only B.  (1)and (3) only
C.  (2)and (3) only D. (1),(2)and (3)
DSEI5_10
The structure of a certain polymer is shown below :

CH,CHy H  CH,CH; H

S S S -

| } | |

H H H H
Which of the following is the systematic name of the monomer of this polymer?
A.  Propene B. But-l-ene
C. But2-enc D. Methylpropene

DSE15_19

Which of the following pairs of substances can be distingnished by using acidified KMnOu{aq)?
(1} Pent-l-cne and  Pent-2-enc

(2) Cyclohexane and  Cyclohexene

(3) polysthene and  Poly(chloroethene)

A, {Donly B. (@only
C.  (1yand (3)enly D.  (2)and {3) only
DSELS 22

Which of the following are renewable energy sources?

(1) nuclear energy

(2) tidal energy

(3) biomass

A, (1) and (2} only B. (Dand (3 only
C.  (2)and (3)only D. (1}, (2yand (3)
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DSE1LS5_20

The set-up of an experiment is shown below:
unglazed poreclain

glass woel with octane i

limewater
Which of the following observations would be expected?
(1} Limewater tumns mitky,
(2}  Bra(aq) changes from brown to colorless.
(3}  The flame is brick red in cotor.

A, (Donly B. (2)only
C.  (yand (3)only D. (2)and 3)only
DSEl6 09

1 mol of n hydrocarbon requires 9 mol of oxygen for compiete combustion. Which of the following
may be this hydrocarbon?

A, Cele B, CsHie
C. CsHn D.  CeHis
DSE16_10

Which of the following CANNOT be converted into substances that are less harmful when passed
through a catalytic converter?

A, Nitrogen oxides B.  Sulplur dioxide
C.  Carbon monoxide D.  Unbumt hydrocarbons
DSEL6_17

Which of the following statemnents concerning petrolewn isfare correet?

(1) Itisasource of aliphatic hydrocarbons

(2) It can be separated into liquids of different viscosity by a sepacating funnel.
(3) Itisa fossil fuel derived rom ancient marine organisms.

A, (Dyonly B. (2)only

C. (i) and (3) only D, (2)and (3)only
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DSE16_19
==
o %

The hazard warning label befow is dispfayed on a bottle containing chemical Z:
Which of the following chemicals may Z be?

(1)  Sodium

(2) Trichloromethane

(3)  Concentrated aqueous ammonia

A, (Donly B. (2)only

C.  (Hand (3)only D. (2yand (3)only

DSE17_05

Which is the systematic name of Cl,CH-CH=CH-CH=CH?

A.  1-dichloropenta-2,4-diene B. 5.5-chloropenta-1,3-diene
C.  1,1-dichloropenta-2,4-diene D. ‘S,S—dichloropenta-1,3-diene
DSE17_18

The structures of organlc compound A and B are shown below:
A B

Which of the following statements concerning the two compounds isfare correct?

(1) A and B belong to the same romologous series.

(2) Aand B can be distinguished by acidified KMnOs(aq),

(3) Complete combustion of 1.0 g of A and complete combustion of 1.0 g of B would form the

same mass of COug).
A, (Donly B. (2)only
C.  (1)and (3)yonly D.  (2)and (3)only
DSEL7_20

Which of the following are characteristics exhibited by members of a homologous series?
(1) They have similar chemical properties.

(2) They display a gradation in physical propertics.

(3) They can be represented by the same general formula,

A, (1) and (2) only B. (I)and (3)enly

C.  (2)and (3)only D. (1) {2)and (3)
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DSEL7 22

Which of the following statements concerning buraing coal under room conditions are correct?
(1) Burning coal forms both acidic and non-acidic substances.

(2) Burning coal forms bath gascous and non-gaseous substances,

(3) Burning coal forms both poisonous and non-poisonous substances.

A, (l)and 2) only B. (D)and (3)only

C. (2)and (3) only . (1), 2)and (3}
DSE18_08

Which of the following molecular formulac can represent an alkanolc acid?
A, CH:O B. CHO

E! CsH:0; D. C4HpO:

DSE18 i3

The reaction below involves several steps.

sunlight
Clg) + Cig) —— o= CH,Cl(g) + HCl(g)

Which of the following steps can lead to a termination of the reaction?

Note ! i
- WG

A, Cly —= 2Ch

B. CHy» + Cl& —= CH3Cl

C. CH4 + Cltv —= CHy» + HCI
D. CHye + Clz — CHCl + Cle
DSEi8_14

Which of the following statements concerning the polymer is correct?
A, TItis apolyester.

B. It cau be polymerized from (CH):CHCO:CHs

C. 1is monomer can decolorize acidified KMnO4(ﬁﬁ).

D. It can be made from its monomer through condensation.
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DSEI8_15

Which of the following mixtures can be separated by this apparatus?
A, Rock salt and sand

B. Propan-2-ol and water

C. Hexane (CsH4) and water

D. Methanoic acid and ethanoic acid

DSE{8_20
Which of the following hazard waming labels should be displayed on a boitle containing propan-
2-01?

O] ) @)
A, (Donly B. (2)only
C.  {)and (3)only D.  (2)and (3} only
DSE19_07

The set-up of an experiment is shown below:

broken unglazed porcelain

1

heat

—+— gas mixture
minezal wool with
paraflin oil

water

Which of the following statements is INCORRECT ?

A. The broken unglazed poreelain acts as a catalyst,

B. Fractional distillation is performed in the set-up.

C. The gas mixture turns acidified potassium permanganale solution from purple to eolorless.

D. When nio more gas can be collected, the delivery tube should be taken ont of the water before
rentoving the heat source,
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DSEI9 10
A part of the structure of a polymer is shown below :
H CH, H H H CHy CH; H
I I ! ] I ! { i
=t O C G G C—— C—— C—— (0
[ ! | ! | | [ l
H H H

CH, H H H H

Which of the following can be a monomer of this polymer?

i B,
A H, CH BC JH
/C == C\ /C — C\
H;C CHj HC H
b : D.
¢ H\ — /li e ‘l_i II_I
e’ Se=Cg-n
CH,
DSEL9 i8
Consider the following two compounds:
H
H
\ /i H é H
/ SR ~ C/ X, o
H /c/ l i |
55
C C
e Z
\C L~y BT N Dy
/ I
H H
Which of the following statements is / are correct?
(1) They are both soluble in water.
(2) They have the same empirical formutla.
(3) They are in the same homologous series.
A, {Donly
B. {2)only
C.  {1yand (3) only
D. (2)and (3) only
DSEZ20_6
6. What i the product of the reaction batween chiorosthene and bromine dissolved in an organic solvent 7

2-chloro-1,2-dibromosthane
1,2-dibromo-1-chioroethane
2-chloro-1,1-dibromosethane
2,2-dibromo-1-chloroethane

gowp
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DSE20_23

23, ‘Which of the following hazard warning labels should be displayed on a bottie containing methanol 7

® ©® @

A. {1} and (2) only
B. {1} and (3) only
G- {2) and (3} only
D. {1}, (2) and (3)
DSE20_24
24, Consider the following statements and choeose the best answer :
Ist statement 2nd statement
Perspex can be used to make shopping bags. Perspex is a condensation polymer.
A, Both statements are true and the 2nd statement is a correct explanation of the 1st
B. Both statements are trus but the 2nd staternent is NOT a correct explanation of the st state
C. The 1st statement is false but the 2nd statement is true.
D. Both statements are faise,
DSEZ1_8

Consider two compounds with their structures shown below :

© carbon atom

% % .

Which of the following statements is correct ?

A. Both of them are flammable.

B They have different empirical formulae.

(o They belong to the same homologous series.

D Both of them can decolourise bromine solution in the dark.

DSE21_11

11 The monosubstitution of methane with chlorine under diffuse sunlight involves several steps. Which of the
following steps initiates the reaction ?

Chh—2CI~

CHs = CH;++H~-

CHe + Cly ~» CH;Cl + HC

CHq+ Cla — CHsCl+ H»+C} -

Towe

17,

DSE21_20

20.

| I B
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What is the systematic name of CH;BrCHBrCH,CH.I 7

1-iodo-3,4-dibromobutane
4-todo-~1,2-dibromobutane
1,2-dibromo-4-iodobutane
3,4-dibromo-1-iodobutane

vow

"The structure of a portion of a polymer is shown below :
G
o o= = =
2 L WP < > % o o
—0 [¢]

Which of the following statements concerning the polymer is / are correct ?

O
1) O}—O—( 't is the repeating unit of it
) i o OT peating
I OH )
) O}“—O—( is a monomer of it.
HC™ (¢

(3} HOCH,COOH is a monomer of it.

A, (1) only
B (2) only
. (1) and (3) only
D (2) and (3) only
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Structaral Questions
Part 1: () hydrocarbons, (b) homologous series and (c) alkanes and alkenes
CE90 03a
Hong Kong imports naphtha (mainly CaH2), from which town gas is produced,
(i) What is the raw nwterial from which naphtha is obtained? How is naphtha obtained from
this raw materjal?
(i}  Town gas is produced by reacting with steam. Write an equation for this reaction. Name two
major components in fown gas,
(iliy  What is observed when town gas is passed through a sample of citrated blood? Explain your
answer.
{iv)  What is abserved when town gas is passed over heated copper(II) oxide in a combustion
tube? Explain your answer and write appropriate cquations.
(v)  State two potential hazards associated with the use of town gas.
(vi}  If you suspect there is a leakage of town gas in your home, explain why
[¢))] you should open all windows at once.
[02] you should NOT use your telephone to call for help.

{13 marks)
CE90_05c(ii)
When sulphur dioxide gas reacts with water, the following equilibrium is established:
S0a(g) + H20(l) = 2H (aq) + SO:* (aq) [AH is negative]

Sulphur dioxide gas is a common pollutant found in exhaust fumes from factories, and it can be
removed by using aqueous sodium hydroxide,
(1)  Why is sulphur dioxide gas present in the exhaust fumes?
(2)  Give TWO reasons why sulphur dioxide gas should be removed from the exhaust fumes.
(3 marks)

CE91_02a
A student wished to find out which of the two commetcial brands of vinegar, A and B, was the better
buy, i.e. of lower price per gram of cthanoic acid (CH;COCH).
The following table listed some of the information about these two brands:

Brand Price Volume of vincgar Concentration of ethanoic acid
A $3.00 250 em’® 50 g dm
B $6.00 500 em® UNKNOWN

The student carried out a titration experiment to determine the concentration of ethanoic acid in
Brand B as follows:

25 om’ of the vinegar was first diluted to 250 am® with distilled water, 25,0 cm® portions of the

diluted solution were then titrated against 0,10 M sodhum hydroxide solution, using a suitable

indicator, until the end-point was reached.
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The following results were obfained:

Titration / Burette reading i 2 3 ) 4
Final reading (em®) 25.50 25.70 26.20 25.90
Initial reading (cm®) 0.00 1.00 1.30 1.10

{i)  Describe, giving the names of the apparatus used, how 25.0 om® of the vinegar should be
dituted to 250.0 em’,

(i) Suggest a suitable indicator for this titration and state its color change at the end-point.

(iif)  Based on the titration results, caleulate a reasonable average for thie volume of the sodium
hydroxide solution used.

(iv)  Write the cquation for this reaction. (Ionic equation will nol be accepted.)

(v)  Calculate the molarity of ethanoic acid in Brand B.

(vi)  Show by calculation which brand of vinegar is the better buy.
(Relative atomic masses: H= 1.0, C=12.0, 0 = 16.0)

(13 marks)

CE91_03a
Petroleum, often referred to as a ‘fossil” fuel, can be separated into various fractions by fractional
distiflation. The following table shows the anuual production and consumption of petroleum
fractions in a certain country.

. Annual production Annual consumption
Petroleum fraction o .
(in million tonnes) (in million tonnes)

Petrol 10 25
Naphtha 5 5
Kerosene 20 20
Diesel oil 15 15
Heavy oil 49 5
Liqueficd petroleurs gas 6 4

[00) Why is petroleum referred to as a ‘fossil’ fuel?
(i)  Why can the various petroleum fractions be obtained from petroleum by fractional
distillation?
(i)  According to the above table, some fractions are produced in excess while some others are
not suificient to meet the annual consumption requirements.
[€}] Tdentify a fraction that is produced in excess and can be converted into those which
are nof sufficient.
2) Suggest a chemical method for the above conversion.
(ivy  Asample of liquefied petroleum gas is known to contain propene and propane.
(1) Draw the structural formula of
)] propene, and
an propane.
@) 0 Write the equation for the complete combustion of propane in eir.
_-@D....Explain whether the combustion of propene or propane would produce a
more sooty flame,
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(3) How would you show that propane consists of
)] carbon, and
(1) hydrogen?
) Apart from combustion, describe another chemical test to distinguish propene from
propane.
(13 marks)

CES2 0Otc

In motor car engines, petrol is mixed with air and burn to produce power.

(i)  Using Cslis to represent petrol, write a balanced equation for the complete combustion of
petrol. Explain why this reaction can produce power.

(i)  What woutd happen if the supply of air is insufficient for the combustion of petrot in the car
engins?

(i) Leaded petro! has been used for a long time in Hong Kong. In April 1991, unleaded petrot
was infroduced.
[4)] ()  Why is petrol leaded?
@) Explain why unleaded petrol has been inteoduced in Hong Kong.

(7 marks)

CE93_0Oic
Alkenes can be obtained from petroleum fractions by a process called ‘cracking’. Using a suitable
petroleum fraction, a student carried out this process in the laboratory and collected the gascous
product over water.
{i) What is ‘cracking’?
(i)  Draw a labetted dingram of a laboratory set-up that can be used for careying out the process
and collecting the gaseous product,
(i) Animportant safety precaution in the experiment is to prevent sucking back.
) What is the potential hazard if sucking back occurs?
2) How can sucking back be prevented?
(iv) I the gascous product decolorizes & solution of bromine in tetrachloromethane, can you
conclude that the gaseous product is cthene? Explain your answer.
(8 marks)

CE93 01d
Chemical reactions play important roles in our daily life. Some are beneficial to us while others are
not.
In the case of a molor car, chemical reactions occur both when it is in motion and at rest. With
reference to these reactions, answer the following questions:
[6)] State ONE reaction that is beneficial. Explain your answer.
RS ¢ ) State ONE renction that is not beneficial. Explain your answer.
) How can the undesirable effect of this reaction be minimized?
(5 marks)
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CE93_03b
1n schoo! laboratories, chemical wastes such as concentrated hydrochloris acid, methylbenzene and
tetrachloromethane produced during practical work are to be stored in containers and then sent {o a
chemical wastc treatment plant for disposal,
(i) When chemical wastes such as methylbenzene and tetrachloromethane are bumt in the
incinerator in the plant, several poliutants including svlphur dioxide are preduced.

) Explain why sulphur dioxide is emitted from the incinerator,
2) Name TWO pollutants other than sulphur dioxide which are emitted from the
incinerator and state ONE harmfisl effect for each pollutant,
(5 marks)
CE94_0S
(iii)  If heptane, C:Hig, is used as a fuel in the internal combustion engine.
m Write an equation for the complete commbustion of heplane.
(iv)  Explain why car exhaust fumes usually contain oxides of nitrogen.
(3 marks)

CE95_02
In cach of the following groups of substances, there is ONE substance which different from the
others in terms of their properties. In each group, identify the substance which is different from the
ofhers and explain your choice.
(&)  carbon monoxide, hydrogen, methane, nitrogen
(2 marks)

CE95_08a
The fmes emitied ftom a factory using diesel fuel contain several gaseous pollutants. One of these
pollutants, Z, has a choking smell and can decolourize bromine water.
0] m What is Z7
) What is the effect of Z on the cnvironment?
3) Suggest ONE way to reduce the amount of Z in the fumes.

@iy (1) Suggest ONE other pollutant that is present in the fumes.
2) Explain how this polutant is formed.
(3) What is the effect of this pollutant on the environment?
() Suggest ONE way to reduce the amount of this pollutant in the fumes.

(iiiy  If a fire is caused by the burning of diese! fuel, what type of fire extinguisher should not be

used to put out the fire?
(8 marks)

358

Provided by dse.life

R




CE96_0la(3)
A student suggested the following immediate actions to deal with three domestic accidents.
Howevet, these actions are considered inappropriate.

Accident Suggested action

Leakage of town gas oceurs in a kitchen. Turn on an exhaust fan in the kitchen to remove

the town gas.

Explain wlhy the action is inappropriate and suggest a proper action.
{3 marks)

CE96_02
The relative molecular mass of an alkano! X is 60.0. X contains 60% of carbon by mass.
(a) Calculate the number of moles of carbon in one mole of X and hence deduce the molecular
formula of X.
(b}  Draw ONE possible structure of X and give its systematic name.
{Relative atomic mass: C = 12.0)
{5 marks)

CEY96_03

‘Fossil fuels’ such as petroleum and coal constitute the world’s major source of energy. However,

many countries have been developing alternative energy sonrces.

(a)  Why are petroleum and coaf called *fossil fuels’?

()  Give TWO reasons why it is nccessary to develop alternative energy sources.

(¢)  Nuclear power is used as an alternative to fossil fuels in many countries. Suggest ONE
advantage and ONE disadvantage of using nuclear power.

() Suggest ONE energy source, other then nuclear power, that can be used as an alternative to
fossil fuels,

(6 marks)

CE97_05
In March 1989, the oil tanker Exvon Valdez was wrecked off the coast of Alaska and split a large
amount of erude oil into the sea. The oil spillage caused serious environmental problems,

Briefly explain why oil spillage in the sea can cause serious environmente! problems and suggest

ONE method of ireating the split oil.
{8 marks)
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CE97_0%a
The photograph below shows a gas burner with a can of fuel. The can contains 250 g of liquefied
butane,

(i)  Write the structural formula of butane.
gy (M Write the chemical equation for the complete combustion of butane.
2) Suggest a chemical test for EACH of the products formed when butane is
completely burnt in air.
(3} Calculate the volume of the gascous product formed, measured at room temperature
and pressure, if all the butane contained it the can is completely bumt in air.
(iiiy  Explain why it is dangerous to use such gas burners in a poorly-ventilated room.
(Relative atomic masses: H = 1.0, C=12.0, 0 = 16.0;
molar volume of gas at room temperature and pressure = 24.0 dm?)

CE98_02
For each of the following experiments, stale the expected observation and write a relevant chemical
equation,
()  Ethene is passed into an acidified potassium permanganate solution.
(b)  Amixture of butane and bromine vapour is exposed to diffused sunlight.
(4 marks)

CE9%_03
The ittustration below shows the exhaust from a motor car using unleaded petrol,

Carbon monoxide,
nitrogen oxides,
particulates, ...

(a)  Explain why the oxhaust contains carbon monoxide.

(OS] Write TWQO chemical equations for the forination of acid rain from nitrogen oxides,
{2) State ONE undesirable effect of acid rain.

(¢}  State ONE health hazard sssociated with particuiates.

(d)  Suggest ONE other pollutant that may be found in the exhaust,

{e)  Suggest a device that can be instailed in the motor car to reduce the emission of carbon
monoxide and nitrogen oxides,

(7 mavks)
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CE99_09b

Cracking of naphtha gives alkane X (relative molecular mass 44), alkene ¥ (refative molecular mass
42) and othier products,

{) What is the meaning of the term ‘cracking’?

(i) Suggest a chemical test to distinguish between X and Y.

(tiy  Deduce the molecutar formula of Y.
(5 marks)

CE00_08a
Crude ofl is a mixture consisting mainly of alkanes. Fractional distiflation of crude oil gives different
petroleumn fractions. The table below lists the fength of carbon chain of the alkanes in same of the

fractions.
Traction Length of carbon chain
petroVnaphtha Cs~Cio
kerosene Ci—Cu
diesel Cig—Czs
il X Cao—Css

(i) Describe the principle underlying the fractional distillation of crude oit.
iy M Explain wiy global demand for pefrol is greater than that for kerosene.

2) Cracking kerosene can produce petrol, State the conditions required for the cracking
process,
(i)  In Hong Kong, naphtha instead of coal is used to manufactare town gas.
()] State ONE advanlage of using naphtha instead of coal to manufacture town gas.
(You are NOT required to consider the price of the materials.)
) Explain why an additive with a foul smell is added to town gas before it is delivered

to the customets.
(iv)  Give ONE use of fraction X in cars.
(9 marks}

CE00_08b

In some counities, ‘gasohol’ (a mixture of petro! and ethanol) is used as fuel for cars.

(i) Explain why buming gasohiol causes less air pollution than buming petrol.

(i)  Ethanol can be manufactured from u petroleum product. Name the manufacturing process
and write the chemical equation for the reaction involved. )

(iiiy  Ethanol can also be manufactured by another process. Name this process.

(iv)  Of the two processes you have mentioned in (ii) and (iii), which onc is belter for the
manufacture of sthano! in gasohol? Explain your answer.

{5 marks)
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CE00_09b
Carbon dioxide constitutes about 0.03% of the atmosphere. Over millions of years, the coneentration
of carbon dioxide in the atmosphere has remained almost constant because of a number ol processes.
(i) Suggest ONE process by which carbon dioxide is added to the atmosphere.
(i) Suggest ONE process by which carbon dioxide in the atmosphere is consumed.
(iii)  Carbon dioxide is one of the greenhouse gases in the atmosphere.

h Explain why carbon dioxide can cause the greeshouse effect.

2) State the importance of the greenhouse gases in the atimosphere to living things on
earth,

3) Increasing the concentration of the greenfiouse gases in the atmosphere leads to

glabal warming. State ONE harmful effect of global warming.
(6 marks)

CEG1_01
The photograph below shows a burning candle:

(8  The candle wax is a petroleum product. What type of compounds is mainly present in the
wax?
(YN Tn which of the states does wax act as the fue! in a burning candle?
solid, liquid, vapour
(ii) State the canditions required for the combustion of wax.
(iii) Suggest a reason why a burning candle can be extinguished by a strong wind,
(€)  Explain why it is hazardous to add cold water to a tray containing molten wax at a higher
temperatire.

CEO01_07b
For environmental reasons, the Hong Kong Government has launched a plan for taxis to swilch from
using diesel to using diese! liquefied petroleum gas (LPG).
0] Both LPG and diesel nre petroleum products, State the origin of petroleum.
(i)  With reference to their chemical constituents, explain why LPG is a cleaner fucl than diesel,
(ii)  Stale ONE problem that may occur in the initial stage in launching this plan.
(5 marks)
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CE02_08a

Sulphur dioxide is formed when coal is burnt in a power station,

(iy  The coal used in the power station contains 1.5% of sulpinir by mass. Caleulate the volume
of swlphur dioxide released, measured at room temperature and pressure, when 1.0 kg of the
coal is burat.

{You may assumne that all the sulphur in coal is converted to sulphur dioxide upon burning.)

(i)  State ONE environmental problem associated with the emission of sulphur dioxide into the
atmosphere,

(i} Suggest ONE measure to reduce the emission of sulplur dioxide from the power station.

(ivy  Particulates are also present in the flue gas generated in the power station.

) State ONE environmental problem associated with the discharge of particulates into
the atinosphere.
@ Suggest ONE way to remove particulates from flue gas.

(Relative atomic masses: O = 16.0, § = 32.0;

molar valume of gas at room temperature and pressure = 24 dm?®)

) (7 marks)

CE03 076

Cracking is an important process in petrochemical indusiry.

(i) What is the meaning of the term “cracking’?

(i) Account for the importance of cracking in petrochemical industry.

{ii}  Octane (CsHys) is used in an experiment to study cracking in a school laboratory. Cracking
of octane gives a mixture of produets, some of which are gases. ’
Draw a labelled diagram for the set-up used in the experiment, including the collection of
the gaseous products.

(iv)  One of the reactions involved in the cracking of octane gives two hydrocarbons, each
confaining the same number of carbon alomns.

H Write the chemical equation for this reaction,
) Suggest a chemical test to distinguish the two hydrocarbons from each other.
(9 marks)
CE03_09¢

Orsganic wastes can be used as an alternative energy source. Under suitable conditions, the wastes
can be digested by bacteria to give a gaseous mixfure containing a high proportion of methane.
Methane can be used as a fuel.
0] Suggest ONE organic waste that can be used for this purpose,
(ify  Write the chemical equation for the complete combustion of methane,
(il)  Suggest ONE advantage of using organic wastes as an alternative energy source,
(iv)  Suggest ONE reason why organic wastes are not yet widely used as an energy sotirce.
(4 marks)
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CE04_03

(8)  Suggest how iodine tincture can be prepared in a sehool laboratory.

(b) A student split some iodine tincture on his laboratory coat. His classmate suggested the
following iwo methods to remove thie fodine stain from the laboratory coat;
(1) treating the stain with sadium sufphite solution
2) treating the stain with 1,1, 1-trichloroethane
State the principle underlying each method. Decide and explain which method is better.

(5 marks)

CE04 04
Acid rain is a serious environmenta! problem. Discuss the formation of acid rain in relation to human
activities, and suggest possible way to reduce its formation.
{9 marks)

CEO0S_0s
Both pentane (CsHiz) and octane (CsHis) are members of the same homologous series,
(a)  Using pentane and octane as examples, illusirate TWO characteristics of the members of a
homologous serics.
(4 marks)
(b}  Which compound, peatane or octanc, will burn with a more sooty flame? Explain your
answer.
(2 marks)
{€)  Draw TWO structures which have the same motecular fonnuta CsHja.
(2 marks)

CE06_01b
A student suggested using the set-up shown below to separate hex-1-ene from a mixture of hex-1-
ene and hexane,
(At atmospheric pressure, the boiling points of hox-l-ene and hexane are 64 °C and 69 °C
respectively.)

thermometer

mixture of hex-1-ene round-bottomed flask

and hexane

anti-bumping granules .
waler in

heat in
awaterbath
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(i) Explain why it is dangerous to use the above set-up to carry out the experiment, Suggest a
modification to the set-up so that the experitent can be carried out safely.
)  After the set-up has been modified as suggested in (i), can it be used to separate hex-1-cne
from hexane effectively? Explain your answer,
(iiiy  Suggest a chemical fest to distinguish hex-1-ene from hexane.
(5 marks)

CED6_06
Carbon dioxide and methane are two major greenhouse gases in the atmosphere. The table shows
the avernge concentrations of the two gases in the atmosphere in 1900 and in 2000.

G Average concentzation in the atmosphere (arbitrary units)
Year 1900 Year 2000

carbon dioxide 300 000 400 060

melhane 1 000 2000

(a)  Suggest TWO reasons why there was a {arge increase in concentration of carbon dioxide in
the atinosphere in the past ten decades.
(2 marks)
(b)  Suggest ONE reason why there was & largo increase in concentration of methane in the
almosphere in the past ten deeades,
{1 mark)
()  The presence of greenhouse gases in the atmosphere is important to life on Barth. However,
too much greenhouse gases in the atmosphere can cause global warming, which may lead to
severe environmental consequences.
(1) State the imporiance of greenhouse gases to life on Earth,
(i) State ONE severe environmental consequence associated with global warming.
(iii) Suggest ONE possible way to prevent further increase in the concentration of each
of the following greenhouse gases in the atniosphere without sacrificing our present
standard of living:
0 carbon dioxide
(1)  methane

(4 marks)
CE07_02
A student performed an experiment to crack paraffin ol) and collect the gaseous produets by using a
boiling tube,
(&)  Draw a labelled diagram to show how the experiment can be performed in the laboratory.
(3 marks)
o ) The student added a few drops of bromine water into the boiling tube containing
the gaseous products. The brown colour of bromine water disappeared immediately.
Why?
(i) The student then dropped more bromine water into the boiling tube uatil the brown
colour persisted. After about 10 minutes, the brown colour disappeared. Why?
(4 marks)
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CE07_07
This question involves how to distinguish four unfabeted test tubes, each containing one of the
following colourtess liquids.
Methanol, concentrated sodium hydroxide solution, distilled water, hexane
{a) DBy heating a small amount of each of the colouless liguids to deyness, ONE of the liquids
can be distingnished. Suggest which liquid can be distinguished, and state the obscrvation
involved.
(2 marks)
(b) By applying a flame directly to a small amount of each of the colouless liquids. TWO ol the
liquids would catch fire.

(i} Suggest which twa liquids would catch fire.

(i) For the two liquids that would catch fire, the observations involved during
combustion are different. Suggest the difference in these observations, and explain
YOUT answer,

(iii) Without using other chemicals apart from the above colourless liquids, suggest
another method to distinguish the two liquids that would catch fire. State the
expecled observation. (Smelling is not accepted.)

(4 marks)

CE08 07
Crude oil can be separated into different products such as petrol, diesel oil and fuel oil by a process
called 'A%, The fue! oil obtained can then be converled into smaller molecules by another process
called ‘B’,
(a) Name process A and process B.

(2 marks)
® Expain whether petrol or diesel oil has a higher viscosity.
(ii) Explain whether petro! or diesel is a cleaner fuel.
(2 marks)
)y () Suggest one importance of process B in industry.
(ii) One of the compounds in fuel oil is CzsHss, which can be converted into smaller
molecules as shown in the following equation.
CysHss —= CapHs+2D
(1)  Suggest a possible structure of D, and state its systematic name.
(2} Suggest a chemical test to distinguish D from CzoHay, and state the expected
observation.
{5 marks}
CEIll_0la

A non-fuminous flame is obtained when the air holc of a Bunsen burner is fully open. Methane is
one of the components of the gascous fuel used in the Bunsen burner, With reference to methanc
only and sided by a chemical equation, exptain why the flame obtained is non-fuminous.

(3 marks)
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CE1l_06
To reduce air pollution caused by velicles, several measures have been adopted in recent years.
(8)  Many taxis and mini-buses have switched from using diesel to liquefied petroleum gas (LPG)

as fuel,
) Give the name of a compound which is & major component of LPG,
(i1) Why is LPG considered to be a ‘cleaner’ fuel than diesei?
(2 marks)
(b)  Catalytic converters have been installed in most petrol-driven vehicles.
) State TWO functions of catalytic converters.
{ii} State one harmful product emitted from catalytic converters.
(3 marks)

(¢)  Some regions supply ultra low suiphur diesel (ULSD} for diesel vebicles. Explain how this
measure reduces air pollution. ’
{2 marks)

Part 2: it £,
CE90 0la

The table below describe some reactions of liquid propan-1-of:

EXPERIMENT

Propan-1-ol is heated and the vapour passed | Gas Z is prodused.

ovet heated broken porcelain,

RESULT

(iv)  Z can undergo addition polymerization to form a polymer.
[¢3] Name the polymer formed and draw the repeating unit,
2) State one houschold articles that can be made from the polymer.
(3 marks)

CES1_02b
‘The following diagrams show three plastic items. The universal adaptor is made of thermosetting
plastic while the other two are made of thermoplastics.

9 = L7

Universat Toam Tood wrap
adaptor Tunch box

(i) Explain why thermoplastic are not suitable for making universal adaptor.

(i)  The fonm lunch box is made from a plastic containing a trapped gas. Name the plastic that
is commonly used and state the purpose of trapping a gas within the plastic.

iy () Naime a plastic that is commonly used to make food wrap, and write an equation to

show the formation of the plastic from its monomer.
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CES2_04a
(0] The strusture of polymer X can be represented by the following diagram:

Where B represents a group containing carbon and hydrogen atoms only.

(1) Draw the structure of the mononier of X.

) Name an example of a polymer with the structure of X,

3) Two separate pieces of X are strongly heated as shown in diagram A and B below:
polymer X polymer X

wire gauze

heat

Diagram B

Diagram A
What would be observed in each case?
Explain your answer.
(i)  Upon analysis, 5.00 g of the monomer of X are found to contain 4.62 g carbon. If the relative
molecular mass of tiic monomer is 104, deduce its molecular formula.
(Relative atomic masses: H= 1,0, C= 12.0)

{9 marks)
CE93_02a
Turning knobs on radios are often made of plastics with metal coating.
() State TWO reasons why plastics are used in the manufaciure of turning knobs.
{2 marks)
CE%5_06a
The illustration below shows the plastic bottle of a demestic totlet cleaner and its label,
LIQUID TOILET CLEANER
New formulation contains HCI
Cautlon :
{1} Do not mix with bleaches or alher chemicals,
{2) Handle with care,
vy (D Explain why plastic is used for making the bottle for the toilet cleaner,
) Name ONE plastic material suitable for making the boltle for the toilet cleaner,
{2 marks)
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CE96 07b
The flow diagram below shows the three key stages involved in the production of polypropene
bottles from crude oil,

polypropene

[ cmdo] Stage I l Teovy ]Stage i Stage 1]
oil oil A bottle

() What is the process involved in obtaining heavy oil from crude oil in Stage 1?

[V )] Draw the structure of monomer A.
2) What are the TWO main processes involved in the production of monomer A from
heavy oil in Stage 117 »
(i)  What are the TWO main processes involved in the production of polypropene botiles from

monomer A in Stage I1I?

(iv)  Suggest ONE reason why the disposal of polypropenc wastes can cause potlution problems.
(v)  Polypropene wastes can be recycled by melting and remoulding.
1) What preliminary treaiment of the polypropene wastes is required before recycling?
2) Name ONE plastic which cannot be recycled by melting and remoulding.
{9 marks)
CE97_01

For each of the tasks listed in the {able below, decide which substance on the right is the best to use
to accomptish the task, Explain your answer in each case.

{¢) To meke feeding bottles % polyethene,
for babies polyslyrene
urea-methanal

(3 marks}

CE$7_07b
The structure of five compounds, I, 11, 1, IV and V, are shown below:

Q O o}
It 1] il
[ +c—o-F8 uo—c-EF-c—oH  HN-{FNn,

1 /4 /4

I
w v

In the above structures, represents a saturated hydrocarbon chain conlaining 1 to 6 carbon
atoms and represents a saturated hydrocarbon chain containing 12 to 20 carbon atoms.
[6) Which compound can be used to make an addition polymer? Write a chemical equation to
represent the addition polymerization.
(2 marks)
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CE98_07b
Polyviny! chioride (PVC) is a plastic which has a wide range of uses,
)] Write the chemieal equation for the formation of PVC from ils monomers.
(i) Plaslic products made of PVC may vary greally in rigidity.
N Give ONE flexibie product made of PVC,
{2) Give ONE rigid product made of PVC.

3) Explain whether PVC is suitable for making electric sockels or not.
(ili)  Incineration of PVC wastes producls hydrogen chloride into the atmosphere.

(¢3) State ONE hannful effect of the discharge of hydrogen chloride into the atmosphere.

2y Suggest how hydrogen chloride can be removed from incinerator flue gas prior to
its discharge to the atmosphere.

3) Suppose that all the chlorine in PYC is converted to hydrogen chloride upon
incineration. Calculate the volume of hydrogen clloride produced, measured at
room temperature and pressure, when a plastic waste containing 100 kg of PVC is
incinerated.

(You may asssme that ne other chlorine-containing compounds are present in the
waste.}
(Relative atomic masses: H= 1.0, C=12.0, 0 =16.0, C} =35.5;
molnr volume of gas at room temperature and pressure = 24,0 dm”’)
(% marks)
CE99 01
Each of the tasks listed in the table below can be accomplished by using material A or B.
Materials
Task
A B
(2) To make water pipes polyviny!l chloride iron
(b) To make lenses perspex glass
(c) To make shopping bags polyethene paper

In each case, state an advantage of
Q)] using A over B to accomplish the task,
(i)  using B over A to accomplish the task.
(You are not required to consider the price of the materials.)
(6 marks)
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CE99_09b

Cracking of naphtha gives alkanc X (refntive molecular mass 44), alkene Y (relative molecular mass
42) and other products.
[0 What is the meaning of the tenn *cracking’?
(i}  Suggest a chemical test to distinguish between X and Y.
(iii)  Deduce the molecular formula of Y.
(iv) Y can be used as a starting material for the praduction of plastic Z.

)] Write the cliemical equation for the formation of Z from Y.

) Suggest how plastic cups can be made from Z.
(v)  Suggest an advantage and a disadvantage of using plastic wastes as an energy source.
(Relative atomic mass: H = 1.0, C=12.0)

(10 marks)

CE00_07b
Polystyrene can be prepared in the laboratory by heating a mixture of styrene and kerosene under
reflux.
(i}  Draw a labeled diagram of the set-up used for heating the mixture under reflux.
(i)  Suggest ONE safety precaution that should be taken when heating the mixture. Explain your
ANSWEr.
(itf)  Styrene has the following structure:

CsHsCH=CH,
(6] What characteristic in the structure of styrene cnables it to act a5 a monomer?
@] Write the chemical equation for the polymerization.

(iv)  Disposable lunch boxes are commonly made of expanded polystyrene,
[6)] Suggest ONE reason why polystyrene should be expanded before it is used to make
disposable lunch boxes.

) State whether you agree with the following statement. Explain your answer.
‘Landfilling is better than incineration for the disposal of polystyrene wastes.’
(8 marks)
CE01_07a

Polystyrenc is used in making shopping bags and its monomer is ethene,
[0} Draw the electronic diagram of ethene, showing electrons in the outermost shells only.
(iiy  Name the type of polymerization involved in the production of polycthene.
(ili)  State ONE property of polyethene that makes it suitable for making shopping bags.
iv)y (i) Suggest ONE way to dispose of polysthene wasies,
@) Give ONE advantage and ONE disadvantage of the way you have suggested in (1),

(6 marks)
CE02_05
Using alkenes as an example, describe the characteristics of members of & homologous series.
e S ———— 9 marks)
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CE03_05
Plastic wastes cause environmental problems in modern cities. Suggest possible ways of treafing
plastic wastes, and discuss their advantages and disadvantages.
{9 marks)

CE04_66¢c

Pyrolysis is one of the methods commonly used for treating plastic wastes. During pyrolysis, plastic
wastes are decomposed at high temperature in the absence of air to give a mixture of products,
including methane and ethene.
(i}  Explain why it is necessary to carry out the pyrolysis in the absence of air.
(i)  Suggest a method that can be used to separate methane from other pyrolysed products.
{(ili}  Give ONE major use of methane and ONE major usc of ethene in industry.
(ivy (1) Suggest another method which is commeonly used for treating plastic wastes.

@ For each of the two methods, pyrolysis and the method you have suggested in (1)

ahove, state ONE advantage,
{7 marks}

CE05_06
{a)  Polystyrene is a plastic with a wide range of uses. It has the following structure:

- _5_CH%_CHE§_CH;_

0] Draw the structure of styrene, the monomer of polysiyrene.
(ii) Suggest why polystyrene does NOT have a constant relative molecular mass.

(2 marks)

(by  Polystyrene can be prepared from styrene using the set-up shown below:
- water out
A
water in -+
anti-bumping granules a solution of styrene in kerosene
heat

[4)] Nanie apparatus A.
(ii) Suggest, with explanation, a safety precaution that should be taken in the

preparation.
(iii) Name the type of polymerization involve in the formation of polystyrene from its
MONOMEL
(<l marks)
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(¢)  Plastics are very useful materials, Many objects previously made with mefals are now made
with plastics. For each of the following objects, suggest ONE advantage of using plastics
over using metals in making the object.

(i) the casting for an eleclric rice cooker
(ii) a drainage pipe
(iii) a helimet for a soldier
(3 marks)

CE06_i11
Plastics con be classified into thermoplastics and thermosetting plastics according to their thermal
propertics.
(a)  Explain, in terms of bonding and siructure, why thermoplastics and thermoseiting plastics
behave differently upon heating,

(3 matks).
(b)  Polyethene (PE) is a thermoplastic commonly used in making shopping bags.
(i) Write the chemical equation for the formation of PE from its monomer.
(i) Explain, in terms of bonding, why objects made of PE are durable.
(2 marks)
CE07_08

(8  Teflon is a plastic that can be used to make artificial hip joints, Teflon is an addition polymer
of linear structure consisting of carbon and fluerine only. The ratio of the number of carbon
atoms to the number of fluorine atoms in the polymeris 1 : 2.

(i) Draw the portion of the Teflon structure with 10 carbon atoms.
(ii) Write the repeating unit of Teflon, and suggest a possible monomer of Teflon.
Repeating Unit:
Monomer:
(3 marks)
CE08_08
The active ingredient of a superglue has the following structure:
. N
H \C i <
c=
H C—OCH;3

Superglue can join objects together quickly througl the polymerization of the active ingredient in
the presence of water vapour.
{a)  Name the type of polymerization that the active ingredient undergoes.

(1 mark)
(b)  Write a chemical equation for the polymerization involved.

(1 mark)
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CE09 04
The diagram below shows a truck with a storage tank for transporting concentrated hydrochioric
acid.

[: Concentrated Hydrochloris Acid

(a) Suggest a hazard warning label that should be posted on the storage tank.

{] maork)
()  Tlhe storage tank is made of steel and the inner wall has # lining of polyethene.
0] Draw the structural formula of polyethene.
(i) Explain (he function of the lining of polyethene in terms of the chemistry concept
involved,
(3 marks)

(6}  The storage tank conlains 57000 kg of concentrated hydrochloric acid, which occupies a
volume of 50 m>. If the percentage by mass of HC! in the acid is 38.0%, calculate the molarity
of the acid.

(2 marks)

CEl0_f2f
Polypropene (PP) can be used to make bottles for storiug drain cleaners containing strong alkalis.
Write a chemical equation for the polymerization to form PP.
{1 mark)

CEl1_07
The diagram below shows the structure of a common beverage box consisting of layers of paper,
polyethene (PE) and aluminium.

PE

aluminium

PE

paper

PE (the outermost layer)

(a)  Draw the repeating unit of PE.

(1 mark)
(b)  Name the type of polymerization involved in making PE.
{1l mark)
(¢}  Explain the function of the outermost PE layer of the beverage box.
(I mark)
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(d)  Oxygen can pass through paper and PE. Explain how the box can prevent the beverage from
spoilage.
(2 marks)
(¢} Polychloroethene, commonty catled polyvinyl chioride (PVC), is also a polymer.
@) Draw the structure of the monomer of PVC,
(if) PYC can be used to make food packaging material, However, it may release some
substances to contaminate the food, Suggest one substance that may be released.
(2 matks)

ALI(D)_06b
[$3) Briefly explain why car exhanst contains carbon monoxide and nitragen oxides.
(2 marks)
(i)  The installation of catalytic converters onto car exhaust systems can reduce the
concentrations of pollutants in car exhaust. With the help of equations, briefly describe the
function of a catalytic converter.
{2 marks}
(i) Explain why leaded petrol is not used in cars equipped with catalytic converters.
(1 marks)

ASLII)_07 [Simitar to DSEIG_05¢]
Feeding bottles for babies can be made from poly(propene) which usually contains butylated
hydroxytoluene (BHT}.
(a)  Write the repeating wnit of poly(propene).
(1 mark)
{b) ‘The average relative molecular mass of a sample of poly(propene) is 4.2 x 105
(i) Why is an average value of relative molecular mass quoted in the above statement?
(& mark)
(i)  Caiculate the average number of repeating units in a polymer chain of the sample.
(1 mark)

ASLI(IL) 69 (modified)
{a)  When exposed to diffused sunlight, methane and chiorine react to give chloromethane, Using
the electronic diagram, outline the mechanisn: of this reaction,
(3 marks)
(b) The reaction of methane with chiorine also gives dichloromethane,
(iy Draw a three-dimensional structure for dichloromethane and explain whether the
molecule is polar or non-polar.

(3 marks)
(i) Explain why the reaction of methane with chlorine is not suitable for the preparation of
dichloromethane.
(1 mark)
375

ASL9(IL)_10 @uodified) [Similarto DSEI2_15)

(a) Car exhaust contains a high concentration of carbon monoxide, nitrogen oxides and
hydrocarbons. Witl the help of balanced equations, briefly explain why the installation of
catalyst converters onto car exhaust systems can reduce the emission of these poliutants.

(4 marks)

(b) Car exhaust also contains a high concentration of carbon dioxide,

(i}  State ONE environmental problem caused by an increase in concentration of carbon
dioxide in the atmosphere. Explain your answer.

(2 marks)
(i) Suggest ONE measure to alleviate the cnvironmental problem in (i).
(! mark)
{c) Photochemical smog is wsually associated with a brown haze.
(i)  What poltutant causes the brown colour of photochemicai smog?
(1 mark)

(ii) State ONE harmful effect of photochemical smog.
(I mark)

ASLOI{I)_06 [Same as DSE13_06]

Both polypropene (PP) and polyvinyl chioride (PVC) can be produced from naphtha, a petroleum
fraction.
(a)  State the three main processes involved in the production of PP from naphtha.

(3 marks)
(b)  Why is PVC more rigid than PP?

(2 marks)
()  Adding plasticizers to PVC can reduce its rigidity. The soft PVC produced can be used to

make garden hoses.

© Explain how plasticizers work.
(1 mark)
(i1 Suggest one reason why PVC garden hoses become brittle after a period of time.
(1 mark)
(d)  Bxplain why the incineration of PVC wastes causes serious environmental problems.
(I mark)

ASLO2(ID)_10
Burning of coal in a power statton produces flue gas which centains nitrogen monoxide and suiphur
dioxide. The flue gas is treated with copper(11) oxide, ammonia and air prior to discharge into the
atmosphere.
(=) Explain why nitrogen monoxide and sulphur dioxide are formed when coal is burnt.
(2 marks)
{b)  1n the trestment process, nitrogen monoxide reacts with ammonia and ai to give nitrogen.
In this reaction, copper(il) oxide acts as a catalyst.
) “What is the meaning of the term catalyst'?
(1 mark)
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(ify Write a chemical equation for the conversion of nitrogen monoxide to nitrogen.
{1 matk)
(¢) In the treatment process, sulphur dioxide reacts with copper(il) oxide and air to give
copper(11) sulphate(V1). Write a chemical equation for this reaction.
(1 mark)
(d)  The copper(}T) oxide consumed in the frentment process is regenerated by heating the
copper(IT) sulphate(VT) formed in (jii) with methane to give sulphur dioxide, carbon dioxide
and copper. The copper is subsequently converted back to copper(ll} oxide.

[6) Write a chemical equation for the reaction of copper(i) sufphate(V1) with
methane.,
(1 mark)
(i) Suggest how the copper formed can be converted back to copper(ll) oxide.
(1 mark)

ASLO3(IT)_08 (modified) [Similarto  DSEI2_15]
Under suitable conditions, CHj reacts with Cla to give CH3CL
(a) For this reaction,

6] state the conditions required, and
(2 marks)
Gi) outline a mechanism and give the names of the mechanistic steps involved,
(3 marks)
(b Apart from CHsCl, what other organic products witl be formed when CHy reacts with Cl»7
(2 marks)

ALQ4(IN)_06a
The exhaust of heavy-duty diesel engines contains a significant amount of particulate matter (PM)
and harmfut gases such as nitrogens oxides, A Continuously Regenerating Trap (CRT®) is a device
which is designed for use in exhaust systems of buses and lorrics running on diesel with low sulphur
content to remove PM and some of the harmiul gases.
The digram betow shows low a CRT works:

engine CO(g), NOAg)
exhaust H:20(g) and other gases

catalytio filter

cliamber chamber

[6)] [¢8) With the help of chemical equations, explain why nitrogen oxides are present in
the engine exhaust.
(2 marks)
[{B] State one harmful effect of nitrogen oxides on the environment,
(1 mark)
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()  Carbon monoxide and hydrocarbons are two other harmful gases present in the engine
exhaust,
Use chemical equations to show how these two gases can be removed in the catalytic
chamber of a CRT.
(2 marks)
(i) A CRT is an automated, self-regenerating device which does not require cleaning of the
filter. In a CRT, PM is trapped onlo the filter and is then oxidized by one fo the harmful
gascs 10 fess harmful products.
o Which element is mot abundant in PM?7
{1 mark)
an With the help of chemical equation(s), describe how PM trapped on the filter of &
CRT can be removed, Honce, explain why the filter need not cleaned.

(2 marks)
(iv)  Suggest why buese and lorries equipped with CRT should not run on diesel with high sufphr
content,
{1 mark)
ASLO4(II)_12
(®)  Polyviny! chloride (PVC) is rigid and can easily be broken,
(i) Explain, in terms of intermolecular forces, why PVC is rigid.
(2 marks)

(i} The rigidity of PVC can be reduced by the addition of suitable plasticizers. Suggest
why plasticizers can help reduce the rigidity of PVC.
(1 mark)
(b)  Expanded polystyrene is commenly used in making disposable lunch boxes. The monomer
of polystyrene (PS) in phenylethene, which has the following structure:

CH-=CH,
] Wrile a chemical equation for the formation of PS from its monmers.
(1 mark)
(i) Suggest ONE foaming agent suitable for making expanded PS.
(1 mark)
(iii) Explain why expanded PS has good heat insulating properties.
(2 marks)

ASLOS(1ID)_1!
The following substances are found in car exhaust:
Catbon monoxide, catbon dioxide, nitrogen oxides, hydrocarbons and particulates
(8)  Explain why the following substances are present in car exhaust.
) Carbon monoxide
(1 mark)
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D) Nitrogen oxides
(1 mark)
(b)  For each of the following air pollutants, state one harmful effect.
[} Nitrogen oxides
(1 mark)
(1] Particulates
(1 mark)

(¢} The instillation of catalytic converter onto car exhaust system can help reduce the emission
of carbor monoxide and nitrogen oxides. ]
With the help of appropriate chemical equation(s), explain how a catalytic converter works.
{2 marks}
(d) Do you agree with the following statement? Explain your answer.
‘The exhaust of diescl engine contains a higher concentration of particulates than that of
petrol engine,”
(2 matks)

ASLO8(1)_09 (modified)
Propenamide, the monomer of polypropenamide (also known as polyacrylamide), is a potential
careinogen, The melting point of propenamide is 84 °C and its solubifity in water is 2.16 g eom™ at
30°C.
()  Draw the structure of propenamide,
(1 mark)
(b)  Polyacrylamide gel (PAAG) is polyacrylamide saturated with water. A sample of PAAG for
break augmentation is suspected to contain about 1% propenamide. Suggest a chemical test
to show the presence of propenamide in the sample.
{2 marks)
{c)  Propenamide can be identified by converting it to a solid derivative and determining the
melting point of the derivative. With the help of & chemical equation, suggest ONE solid
derivative of propenamide suitable for this purpse.
(1 mark)

DSELISP_02 [Simitar to  DSE14_03]
Polyethene is used ih making shopping bags and its monomer is ethene.
(8) Draw the electronic diagram of ethene, showing electrons in the owtermost shells only.

(1 mark)
(b} Name the type of polymerisation involved in the production of polyethene.

(1 mark)
(c)  State ONE property of polyethene that makes it suitable for making shopping bags.

(f mark)
(@) (i) Suggest ONE way to dispose of polyethene wastes.

(1 mark)

(il " Give ONE advaniags and ONE disadveimégc.bf the way you have s.ugges{éd in (1) -
(2 marks)
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DSEL2PP_05 .
The fuel used in the torch for the Beijing 2008 Olympic Games was an aikane X with the following
composition by mass:
C,81.8% H, 18.2%

(a) Deduce what X could be,

{3 marks)
(b}  Suggest an industrial process for obtaining X.

(1 mark)
(v)  Kerosene was once used as a fuel for the Olympic torch. State ONE advantage of using each
of the following substances as fuel for the torch.

o X
(1 mark)
(ii) Kerosene
{1 mark)
DSE12PP 07
() ()  With reference to the properties of the materials involved, explain why
(I} apolypropenc conlainer is used to contain the calcium oxide.
{1 mark)
DSE12 02
Poly(ethenyl ethanoate) is a polymer. Its monomer is etlienyl ethanoate with the structure shown
below:
H H
\ ;
C=C O
7 \ v
H 0—C

\
CH,
(a)  Ethene is the raw materinal used in making etheny! ethanoate. Ethene can be produced from
Iydrocarbons of higher molecular mass by an important industrial pracess.
(i) Name this industrial process.

(1 mark)
(iiy  Bxplain why this process is importani.
(1 mack)
() Draw the structure of poly(ethenyl ethanoate).
{1 mark)

(¢)  Ethy! ethanoate is an organic solvent.
(iy Draw the structure of ethy! ethanoate.
(1 mark)
(i) Suggest a chemical test to show to distinguish between ethenyl ethanoate and cthyl
ethanoate.
(2 marks)
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DSE{2_10 {(d) When incinerated, why would food wrap made from ‘Saren’ cause tmore serious pollution
Suggest THREE measures for reducing the emission of air pollutants upon using fossil fuels. problens than food wrap made from PE?
{3 marks) (1 mark)
DSEJ2_{5 [Same as ASL99(11)_09a] DSEL4_06
Use electron diagrams to illustrate, step by step, how CHy reacts with Brz under sunlight to form Petrot is a commonly used motor car fucl. It can be obtained from petroleum by fractional distillation
CH;Br, (x) () Explain, from moleculor level, why petrol can be obtained from petroleum by fractional
(Show electrons in the outermost shells only.) distillation.
(3 marks) (2 marks)
(iiy Other than directly obtaining peirol from fractional distillation of petroleum, suggest a
DSE13_06 [Same as ASLO1(I)_06a} way for producing extra petrol.
Briefly describe liow polypropene can be produced from naphtha, (1 mark)
(3 marks + 1 mark) (b) Motor cans powered by petrol emit air pollutants such as nitrogen monoxide and carbon
monoxide. Installing a certain device in motor cars can convert these two oxides to less harmful
DSE13_10 subslances.
“(c) Some people have the view that cars powered by hydrogen-oxygen fuel cells are more (iy Name this device,
environmentaily friendly than those powdered by petrol. (1 mark)
Comment on this view from each of the following aspects:
(i)  Source of fuel DSEIS_06
(1 mark) The steps involved in the reaction of methane with bromine forming CH3Br can be shown by the
(ii) The car emissions. following diagram. Only electrons in the outermost shells are shown. .
(1 mark) |

)y —+(0) n
- () — @) @)

@
o)

DSEI4_03 [Similar to DSEIISP_02]
Both polyethene (PE) and 'Saran’ can be used to make food wrap, but ‘Saran’ is more suitable than
PE in making food wrap for use in microwave ovens.
(®) The monomer of PE is cthane. Suggest a chemical test to show that ethane is an unsaturated

+

compound.
{2 masks)

(3)
9 & - 8

(b)  ‘Saran’ can be formed from the polymerization of the compound shown below:

o
-
jor
(%)

o 4
g
(=)
e8>

C=C
C|/ H “
) Stale the systematic name of this compound. @ @
(1 mark) 63“ — G: za
(fiy  Name the type of polymerization involved in forming *Saran’. 3> =
(1 mark) ” u
(i)  Draw the structure of ‘Saran’, showing at least THREE repeating units, (a) Name the type of the reaction for the formation of CH3Br from methane and brosine.
(1 mark) (1 mark)
() In terms of intermolecular force, explain why ‘Saran’ is more suitable than PE in making (b)  State the condition needed for the reaction fo oceur.
wrap for use in microwave ovens. (1 mark)
(2 marks) (c)  State the expected observation for the reaction.
{1 mark)
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()  With reference to its electronic structure, explain why the species has a high

reactivity.

(1 mark)

(¢} The reaction of methane with bromine can also form other single-carbon-containing organic

compounds,
{i) Suggest one such compound.

(1 mark)
(ii) Suggest a condition so that the reaction of methane with bromine can form more CHsBr

but less other organic compounds,
(1 mark)

DSEI5_08
Natural gas is an important energy source for clectricity generation. It contains mainly methane
(CHy),

(a)  Write the general formula of the molecules in the homologous series that methane belongs to.

(1 mark)

(b} The combustion of methane is an exothermic reaction. Its chemicat equation is shown below:
CHe(g) + 20:g) —= COxAg) + 2H:0()

(i) Complete the table below by stating all the covalent bond(s) that are broken and formed
during the combustion of methane,

Covalent bond(s) broken
Covalent bond(s) formed
(2 marks)
(e}  Some regions tend to generate efecteicity more by natural gas but less by coal. Give TWO
reasons from environmental protection consideration.
(2 marks)

383

DSEL6_03
The diagram below shows an experimental set-up in which the glass wool soaked with octane is
heated occasionally and the broken unglezed porcelain is heated strongly. Some gases are collected
in the test tube over water.

broken unglazed porcelain

boiting tube

glass wool soaked E“L
with octane 2,

delivery tube
e gases

test tube

J— water

(a)  Name the type of reaction that occurs in the boiling tube. Suggest one importance of this type
of reaction in industry.

(2 marks)
(b)  Explain why, instead of a large piece of unglazed porcelain, broken unglazed porcelain is used
in this experiment.
(1 mark)
{c)  Suppose that during the experiment, octane changes to ethane gas and propene gas only and
they can be collected in the test tube.
() Write the balanced equation for the reaction of changing octane to ethane and propene.
{1 mark)
(i) The gases collected in the test tubs are shaken thoroughly with a few drops of Bra(in
CH3;CCh)
(1)  State the expected ohservation.
(1 mark)
(2) Draw the structure of the product formed from the reaction between propene and
Bra.
(1 mark}
{d) When no more gas can be collected, what should be done to end the experiment for safety
consideration? Explain your answer.
{2 marks)
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DSE16_05
Polymer B shown below can be used as water absorbing material in diapers. It can be formed from
the polymerization of compound A.

%
lli C—OH
C—C
I
H H 0

polymer B
(1) Draw the structure of compound A and state its systematic name,
(2 marks)
{b) State the Lype of polymerization for the formation of B from A
(1 mark)
(6}  Suggest why the relative molecutar mass of B is expressed using a range of values instead of
a single fixed value, [Similar to ASLI9(I)_07b]
(1 mark)
(d) Ttis known that the reaction of polymer B with NaOH(aq) forms pofymer C which can absorb
waler better, Draw the structure of C,

(1 mark)
DSE17_03
Answer the following questions.
{2}  Explain why propene can form a polymet, but propane cannot.
(1 mark}

DSEL7_08
Combustion of petrol increases the concentration of earbon dioxide in the atmosphere, and may
contribute to global warming. Combustion of petrol also emils poisonous air pollutants,
(8}  Write a chemical cquation for the complete combustion of oclane (CsHis), a component in

petrol.
{1 mark)

(b) Draw the electron diagram for a molecule of carbon dioxide, showing electrons in the

outermost shell only.
(1 mark)

(6)  Give one reason FOR and onc reason AGAINST the following statement:
‘Switching from using pelrol-driven cars to using electric cars can help alleviale global
warming.’

FOR:

AGAINST:
(2 marks)
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(d)  Carbon monoxide is one of the poisonous air pollulants emitied from the combustion of petrol.
Under what condition would carbon monoxide be fornied duting the combustion of petrol?
{1 mark)
(&) (i) Name a device that can be installed in petrol-driven cars so as to reduce the emission of
carbon monoxide.
(1 mark)
(i) Suggest one air poliutant in car exhaust which cannot be removed by the device in (i).
(1 mark)

DSEI8_04
Pelroleum is an important source of hydrocarbons.
(@) Describe the origin of petroleum,
(2 marks)
(b) D, E and F are isomeric alkene containing four carbon atoms, D and E are cis-frans isomers,
(i) Draw the strusture of E (frans-isomer).

(1 mark)
(i) State the systematic name of one possible structure of F.
(1 mark)
{¢) Ethene and cthane are hydrocarbons.
(i)  Suggest how ethens can be converted to ethanc.
(1 mark)

(i) Supgest achemical test to distinguish between ethane and ethene.
(2 warks)

DSEI18 09
Teirafluorocthene undergoes polymerization to form a polymer called “Teflon’. Using this example
describe this type of polymerization,
(4 macks + 1 mark)

DSEI9_63
An experiment was carried out as shown below:

Lallon with
but-2-ene gas

after a period of time
—_—

orange organic .
colorless solution

solution
(@ (1) Suggest what the orange organic solution may be.
(1 mark)
(i) With the help of a chemical equation, explain the color change in the solution.
(2 marks)
386
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DSE19_05 DSE21_4(a),(b).(c)(1),{c)i1)
The structure of a compound is shown below:

CH, 4. The chemical equation for a possible cracking reaction of decane (CioHzz) is shown below !
H3C—(‘3—CH3 CioHza — CHio +2X
CH3 {a) State the systematic name of X.
Reacling with a reagent under certain conditions, it can give two compounds with the same molecular ) Suggest a chemical test to show how X and butane can be distinguished.
formula CsHioCl: but different structures
(8)  Suggest what the reagent is, © X can form a polymer Z.
(1 mark) (i) Suggest why X can form a polymer.
(b)  State the condition needed for the reacticn to oceur at room temperature,
(f mark) (i) Draw the repeating unit of Z.
(¢) Name the type of the reaction involved.
{1 mark)
(d) () Draw the structure of ONE of these two compounds and give its systematic name.
’ (2 marks)
(if) Draw the structure of the other compound.
{1 mark)
(it} These two compounds are isormers, State the type of isomerism exhibited by them,
{1 mark)
DSEZ20_08
*8. Descr}be how 1,2-dibromoethane can be produced from crude oil, via an alkene, using appropriate
chemicals and processes. Write the chemical equations for the reactions involved.
{6 marks}

DSE21_01(b)

Acetylene (CoHa) is a fuel. It can be obtained from calcium carbide (CaCz) by two different reactions as
represented by the equations shown below :

2200 °C

CaCy+ A —————» C;H;+Ca Reaction (I)
o
CaCy + 2H,0 ——2-5-—9——> CaH, + Ca(OH): Reaction (1)
(b} Write a cherical equation for the complete combustion of acetylene.
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19. Consider the following two compounds :

2022 .

H H CH \ /\c/
S The structure of a portion of i H \ /CH3
; portion of a polymer is shown below : HyC—C=—C—C—CH, | /C\
H CIH HH CIlH H H7C \CH3
T LT CHy | Sks
T i !
| S O O
H HH CLH H H d
. . : '7
Which of the following statements concerning the polymer is correct ? i
A. It can be used as a substitute for glass. 1 They belong to the same homologous series.
2) They have the same molecular formula.
H (|31 Il'I IiI 3) They are insoluble in water.
B. Its repeating unit is C—C—C—C
A. (1) only
H H H Cl B. (2) only
C. It can be made from its monomer through addition polymerisation. C. (1) and (3) only
D. It can decolourise bromine dissolved in an organic solvent quickly. D. (2) and (3) only
16. Th(la lgolisular formula of compound X is C4H;Br and it has one carbon-carbon double bond. It can react
with Brz (dissolved in an organic solvent) to give th i i : g
& ) to give the following organic product 23. The simplified diagram below shows how different petroleum fractions can be obtained from a

fractionating tower.

A
Br—'(ll—(l','—(ll—(':—H below 40 °C
H Br Br H
Fraction
Which of the following is / are the possible structure(s) of X ? LY => P
€)) CH:BrCH,CH=CH, Nl => Q
) H,C=CHCHBrCHj3 ‘_[
?3) CH3;CH=CHCH;Br _ﬂ_ﬂ_ﬂ_l:_) R
0, (&
A ) il 400°C L ML => §

& (Damd@on crude oil E\L
’ an only
D. (2) and (3) only heater

Which of the following statements are correct ?

(1) Fraction S has a darker colour than fraction Q.
2) Fraction R has a higher viscosity than fraction P.
3) Fraction Q is more flammable than fraction P.

A. (1) and (2) only

B (1) and (3) only

C. (2) and (3) only

D (1), (2) and (3)



2022

Consider the following chemical equation for the formation of CH;Cl from methane and chlorine :

CHa(g) + Cla(g) = CH;Cl(g) + HCI(g)

(a) Name the type of reaction involved.
(1 mark)
(b) State the condition needed for the reaction to occur at room temperature.
(1 mark)
(c) The reaction involves three stages: initiation, propagation and termination. In the initiation stage,
chlorine free radicals (Cl*) are formed from chlorine molecules.
(i) With reference to the electronic structure, explain why a chlorine free radical (Cl*) is a
reactive chemical species.
(ii) Complete the chemical equations below by filling in a suitable chemical species in each
of the following boxes :
One of the steps in the propagation stage :
Cl- + CHs — +
One of the steps in the termination stage :
+ — CHsCl
(3 marks)
(d) Explain why CHsCl is not the only organic product formed in the reaction between methane
and chlorine.
(1 mark)
(e) From the hazard warning labels shown below, circle a label that should be displayed on a gas |

cylinder containing methane.

® O P

(1 mark)
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xzqulngScheme CE00_38 A CE61_09 B CE01_17 A CE02_20 G °
Part L: (2) hvdcocarbans, (6) hom . . CE02_30 A CE03_31 D(54%) CL03_36 A(43%) CE03_48 D(66°/a)
CE0) 0c = R D CE90_21 ™ 551155 B CEQ5SP 48 B CE04_15 C(41%) CE04_41 D (67%) CEG6_49 D(58°/o)
c59!_22 z CE9l—24 & _— " Cw‘} ’ 5 CL07_09 D(57%) CE07_27 D(53%) CBl0_10 D(82%) CEII_17 D (66%)
CE92 21 A CE92_24 A CE92_49 D CE93_29 D st

SEE e gl o s ¢ cE 3 A ;s;nsp o1 B8 DSELISP 04 C DSEiiSP 0% B DSE12PP_I0 B
B2 P 2 & —— b SRS N Dsmzpp_u B DSEI2PP 21 B DSEI2_1} B(61%) DSEI2 17 B (50%)
CE95_20 B CE95_23 D CE95_39 A CE96_13 A = = -

CE%"I . B CE96 20 . cis? 10 A 0597_1 . o DSRI2_21 A(69%) DSEi2 22 C(84%) DSEI2_24 B(61%) DSEI3_14 B(81%)
CE97_i8 A cnz97h19 . CB97“23 N CE97‘24 n DSE14 08 B(78%) DSEI4_10 D (70%) DSE)M4_17 A(88%) DSEIS_10 B (82%)
0897‘33 N CE97“38 b CE97‘42 . CE%“‘B A DSEIS_19 B(73%) DSE15_22 C(84%) DSEIS_20 B(55%) DSE16_09 C(11%)
cu9s_o7 ¢ CE%‘] ” " cngs—zs) - CE98_39 b DSE16_10  B(63%) DSEl6_17 C(73%) DSEI6_t9 C{27%) DSEI7_05 D (63%)
CE98~47 B CE99*03 " 01399“30 N CE99_32 . DSEL7 18 B(50%) DSEL7_20 D(71%) DSE17 22 D (50%) DSEI8 08 C(82%)
cng;ss > CE99:4 y 5 Cﬁ(mjnﬁ 5 CEUO:“S " DSE18.13  B(75%) DSEI8_U4 C(49%) DSEI8_15 C{83%) DSBI§ 20 A(63%)
CL’Oo:H B CE00_21 A CEN_28 A CE00_27 B DSELS_07 5 DSELS_10 ¢ DSELS_18 -

CE00_a0 A CEOl_03 D CEot_07 A CEOL_12 B DSE20 6 B

CE01_14 D CE01 31 B CEo01_32 D CEOL_41 D DSE20 23 C

CE02_05 B CE02_09 B CE02_12 C CE02_33 B DSE20_24D

CR02_34 [») CED2 43 D CE02_44 >} CE02_48 é

CE03 08 D(66%) CE03_10 B(85%) CE03_17 D(33%) CE03_3l D (54%)

CE03_33 D (48%) CE03 37 D (58%) CE03_38 A(51%) CEOSSP 16 D

CBOSSP_ 19 C CE04_2] B(36%) CE04_28 B (30%) CE04_37 B (40%)

CR04_42 D(41%) CE04_45 B(58%) CE04 46 C(42%) CE05_01 D (55%)

CE05_02 B(51%) CEO0S5_04 A(60%) CE03_12 D(62%) CE05 21 B (48%)

CE05_28 D (34%) CE05_37 C(70%) CE05_43 D{50%) CE0S 45 B {(80%)

CEQS_46 D(8§4%) CEO0S_47 B {43%) CE06_11 B(72%) CE06_12 B (27%)

CEO06_16 B (44%) CE06_17 A(58%) CE06_22 A{44%) CE06_23 B (71%)

CE06_30 C(38%) CEO06_44 A(65%) CE06_45 A(33%) CE06 46 C(12%)

CE07_02 D (34%) CE07 04 B{36%) CE07_08 B(57%) CE07_10 D (24%)

CE07_Hd C(41%) CE07 26 B{(40%) CE07_30 A(d1%) CE07.33 B (45%)

CE07 49 B(6i%) CE08 06 C(60%) CE08 14 A(6G2%) CE08_27 B (45%)

CE08_29 A(73%) CE08_49 D(68%) CE09 03 B(60%) CE09_H B (74%)

CBO9_16 B (74%) CE09 21 B (86%) CE09_25 A(82%) CE09 26 A(74%)

CRI0_02 D (60%) CE10_I2 B(65%) CEl0 25 D(76%) CE10 27 B (50%)

CEI0 29 C(43%) CE0_50 C(53%) CElI_10 A(58%) CEll_I8 D (85%

CBIl_22 A(67%) CE1l_38 C(79%) CEli 42 C(55%)

Pact2: () addit

CE91_26 D CE91_27 D CE92 25 A CE92_43 [

CE93_35 C CE94_20 ¢ CE94_41 D cEgs 22 - C

OTYS_as A C196_05 BTTTCEYT_1E A TCESTA A

CE98_14 A CE98_49 B CE99_28 A CE99_41 B
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Structural Questlons

Part 1: (a) hydrocarbons, (b) homologous series and (c) alkanes and alkenes
CE90_03a

M
(i

{iii)

(iv)

)
(vi)

raw material: crude oil (petroleum)

method: by fractional distiltation

CsHis + SH;0 —= 5CO+11H;

hydrogen and carbon monoxide

The colour of citrated blood changes to cherry/ bright red,

This is the colour of the compound formed between carbon monoxide and haemoglobin

to form carboxyhaenoglobin.

Black copper(ll) oxide turned to brown copper,

Copper(ID) oxide is reduced by hydrogen and carbon monoxide.

Cub+1th —= Cu+H0

Cu0+CO —= Cu+CO:

[Do NOT accept: 2Cu0 +Ha + CO — 2Cu +H:0 + COu}

‘Town gas is poisonous / toxic and has an explosion risk.

(1) for ventilation / lelting in fresh air / letting out town gas,
{Do NOT accept: town gas is poisonous]

(2) dialing the telephone will trigger off a spark (or electric spark) which may ignite
the town gas (or may cause an explosion).

CE90_05¢(ii)

(O]
@

Sulphur dioxide gas is released by burning fuels containing suiphur.
as a gas: (any one)
» toxic (or poisonous) nalure
» choking smell
¢ harm{ul to human respiratory syslem
¢ hannful to plants
o yellowing of leaves
when dissolved in water (any one)
¢ forms acid rain
¢ s cotrosive to building (or metals)
« makes soil acidic

CE91_02a

M

(i)

Fitst, use a pipette to draw 25.0cm’ of vinegar to a 250.6em’ volumetric flnsk,
Then fill up to the mark with distilled water.

Use phenolphthalein as indicator.

At end point, the colour changes from coloutless fo red.

in
1
(1
{1
(i
(4

{1
]
{1
M

[t
[f

[t]

[t
1]

{t]

2]
1
[
{1}

350

(Hiiy | Titration /Burette reading | 1 2 3 4
Final reading {cm’) 25.50 25.78 26.20 2596
Tnitial reading (cm?) 0.00 Loc 1.30 1.1¢
Volume of NaOH used 25,50--0.00 | 25.70 — 1.00 | 26.20 — £.30 | 25.90 - 1.10
=25.50 =24,70 =24,90 =24.80
1% trial would not be counted since the value is largely different from others.
Reasonable average volume of NaOH used = (24.70 +24.90 +24.80) / 3
=24.80 o’
(iv) NaOH+ CH3COOH — CH;COONa+H0
(v) NaOH+ CHiaCOOH —— CH;COONa + 0
24.80
mole of CH;COOH = mole of NaOH = 0,10 X 000 = 0.00248
0.00248
[CH;CO0Hgputeq = —5z— = 0.0992 mol dm™2
1000
250
[CH5COOH ungiiutea = 0.0992 X 5 = 0.992 mol dm™
(vi) Given: better buy = lower price per gram of CH;COOH
250
mass of CH;COOH in Brand A=50x-———=125 g
1600
560
mole of CH3;COOH in Brand B = 0,992 X500 = 0.496
mass of CH3COOH in Brand B = 0496 x 60 = 2976 g
3.00
For Brand A,§ of CH,COOH = 25 §0.24
6.00
For Brand B,$ of CH;COOH = 976" $0.20
Brand B is better buy.
CE91_03a
() [t isbecause petrolem comes from dead sea organisms million years ago.
(iiy Different petroleum fractions have different boiling points.
i) (1) Theavy oil
(2) cracking
Gv) (1) () CH;=CH-CH:

() CH;-CH:-CH»
2 O CH+50; — 3CO;+4H0
(1) Propene gives a more sooty flame because propene has higher mass
percentage of carbon.
3) () Bumingof propane gives a gas (CO2)
.. which can turn lime water milky.
1) Busing of propane gives a liquid (10}
which can turn dry cobalt(Il) chtoride paper from blue to pink.

M
{1

it
[

(i

3]

183
£

(11
[t
[
1
)]
1
M
[1

[1
3l

[1]
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(4) either one of the following tests: 12} CE93_01d
Test Observation (i) Bourning of fuel because [
Propene Propane it is an exothermic reaction that provide cnergy lo move the cars, {1
Adding bromine water or | Colour changes from | Does not decolourize (i) (1) TIncomplete combustion of fuel 11
bromine in CCle brown to colourless because will produce air pollutant like carbon and earbon monoxide. 1
(Do not accept Bra(g)) (2) Instali catalytic converters in cars, n
Adding acidified KMnOy4 | Colour change from | Does not decolourize
purple to colourless CE93_03b
(ii)) (1) The fuel used in incineration contains sulphur, 18]
CE92 0lc (2) Carbon dust. It wiil sick and mark harms to human respiratory system. [2]
(i) 2CsHis+250; — 16CO2+ 18H20 fi] Carbon monoxide. It is a toxic gas. 2]
OR, Cstig+25/20; — 8C0:+ 9H0
The reaction is kighly exothermic, the gas produced expand rapidly, so the motor is  [2] CE94_05b
pushed rapidly. @iy (1) CoHis+ 1102 — 7C0:+ 8H.0 [
(ii) Carbon dust and carbon moroxide are produced. 1 {iv) The high temperature inside car engine will make nitrogen gas (N2) to react with  [2]
OR, Incomplete combuistion oceurs, oxygen gas (02) to form oxide of nitrogen.
Gii) (1) (D Teincrease efficiency of fuel combustion. i
{2y Ttis because leaded petrof burns and releases lead compounds i CE05_02d
which can damage human nervous system. m Nitrogen 1)
It cannot burn in aic (the others can buen in air), [11
CE93 Olc
(i)  Cracking is the process of breaking down large hydrocarbon molecules into many small 1} CE95 08a
hydrocatbon molecules under the action of heat (and catalyst) in the absence of air. @ (t) sulphurdioxide /SO [{]
D ootesil sonked broken pieces of 13] (2)  nttacks respiratory syslem / produces acid rain / cause smog / toxic (1]
with paraffin oil unglazed porcelain / ALO; (3) installation of scrubbers (pass fumes through alkalis) / use fuel of low sulphur  [{]
gaseous content.
products (ify  Any one of the following groups of answer: [4]
strong heat o Pari())  carbon monoxide /CO
Part (2)  incomplete combustion (of fuef)
water Pad (3)  poisonous / toxic
Part (4)  ensuse that there is sufficient supply of air during combustion of fue]
2 marks for showing cracking OR, installation of catalytic converter
1 matk for showing collection of gas over water o Part(1) particulates / carbon particles
(ifi) (1) The boiling tube may be cracked / broken by cold water flowing in. {1 Part (2)  incomplete combustion (of fuef)
(2) Remove the defivery tube from water first, then stop heating. (1 Part (3)  cause smog/ carcinogenic
(iv) No, this can only conclude that the gascous producis contain C=C bond alkene or  [2} Part (4)  ensure that there is sufficient supply of air during combustion of fuel
unsaturated hydrocarbons. OR, installation of catalytic converter

OR, installation of electrostatic precipitator
¢ Part{l) nitrogen oxide / NOx
Part (2)  combination of Nz and O; at high temperature

/ Part {3)  poisonous / toxic / produces acid rain / photochemical smog
Part (4)  installation of scrubber
OR, instaliation of catalytic converter
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¢ Part (1)  unburnt hydrocarbons
Part 2}  incomplete combustion {of fuel)
Part (3)  cause smog / carcinogenic
Part (4)  ensure that there is sufficient supply of air during combustion of fue!
OR, installation of catalytic convericr
(iify water type fire extinguisher

CE96_01a(3)
Explain:
Turning on the exhaust fan may produce a spark
which may cause an explosion / the ignition of the town gas / cause a fire
Proper treatment:
Tur off the gas supply / open windows to let out the {own gas
OR, inform the Town gas company {police / fire service} via an outside telephone.

CEY6 02
(a}) mass of 1 mole of X=1X60=60 g

60
mass of C 1 = —_—
ass o n X 60x100 36 g

36
no.of mole of €= 5= 3

The general formula of atkenol is CaHzon OB
Thus, motecutar formula of X is C3H,0H {C3H;0).
(b) Any ONE of the following

OH
00
HyE u;c)\ “CH,
propan-1-o{ propan-2-0l

CE96_03
(@) Petroieum and coal were formed from the remains (dead/decayed bodies) of living
organisms (enimals and plants) that lived millions (thonsands) of years ago.
(b)  Any TWO of the following:
¢ The reserve of fossil fuels is limited / may be used up / is non-renewable energy
source.
e The price of fossil fuel is controlled by countries which have lnrge reserve of
these fuels.
*  TFor economic and political reasons, countries which do not have reserve of fossil
fucls have to develop ather energy sources.
*  Burning of fossil fuels produces a lot of air pollutants,
¢ Burning of fossil fuels can cause global warming / greenhouse effect,

[1]
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(¢} Advantage: {(any one)
o In the long ron, nuclear power is cheaper.
¢ Can produce a large quantity of energy
« Production of nuelear power produces less air pollutants / nuclear power is a clean
energy soutee
Disadvantage: (any one)
+ Leakage of radioactive source is disastrous (harmful / cancer causing)
« Ditticult to treat the waste.
o Setting up the piant is expensive.
(d) Sofar energy / hydroelectric power / geothernmal enecgy / tidat power / wind power /
power from biomass.

CE97 05
Chemical knowledge:
Environmental problems caused by oil spillage:
o Oil is less dense than water and {s insoluble in watet, the oil fayer can block the oxygen
supply to marine life and cause death of marine life.
¢ Oil is flammable, it may cause huge fire which is hard to put out,
¢  Oil wasted ashore may spoil the beaches, the decomposition of oil is low and the effect
is long lasting. O3 clogs the feather of sea birds and prevent them from flying or
swimming, so the sea birds may die of cold or pnenmonia (§ifi3%).
* Qil layer blocks the sunlight from penctration into sea water and hinders the
photosynthesis of aquatic plants.
¢ Qil is toxic / poisonous to marine life.
o Ifdetergent is used ta clean up the split oil, the detergent remained in the sea may cause
harm to matine life.
Treatment of oil spillage:
o ‘Treat oil with detergent which can emulsify the oil which break down oit into droplets.
s Use floating barrler or boom to prevent the spread of oil,
»  Use micro-organisin fo break down the oil,

Presentation

CE97_09a
() CH:-CH~CHr-CH3
() (1) 2CHp+ 130 — 8CO; + 10H0
(2) Carbon dioxide can furn lime water milky.
Water can turn anhydrous copper(Il) sulphate from white to blue.
OR, Water can turn anhydrous cabalt{II} chloride {paper) from blue to pink.

3) 250
mole of butane in the can =5 = 431
2C4Fh + 13C2 —» 8CO2 - 10110

mole ratio CaHio : CO2=1: 4
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mole of CO, =431 x4 =17.24
volume of CG, produced = 17.24 X 24 = 413.8 dm?
{Accept answers from 412 to 414 din® ; deduct 1 mark for wrong / no unit)
i) Incomplete combustion of buiane may oceur which produces carbon monoxide (CQ)
which is toxic.

CES8 02
(a) potassium permangenate solution changes from purple to colourless.
H H OHOH
c=¢  +[0]+HO — H—#—(:)—H
H H H H

OR CHy=CH: +[O]+H:0 —> CHOH)CHA(OH)
()  Brown colour of bromine changes to calorless.

NS+ Br, —» /Y
Br

OR. Ctl3CH2CH;CH; +Br; —= CRH3CH)CHBrCH; + HBr

CE99_03
(a) incomplete combustion
(® (1) 2NO+0; — 2NO;
2NO; + H0 — HNO; +HNO;
(2) damage buildings / statues,
OR, increase the rate of corsosion of metals / decrease crop yickl / harmful
to aguatic life
(c) Irritates the respiratory system / causes lung cancer.
(dy Unbumt hydrocarbons / alkanes / sulphur dioxide
{do not aceept carbon dioxide / lead compounds / dark smaoke)
(e) Catalytic converter

CE99_09b
(i) Breaking down of large hydrocatbon (molecules) to smail hydrocarbon (molecules) by
heat and with help of a catalyst,
(i) Treat compounds svith bromine in 1,1,1-trichlorocthane / bromine water.
Y can cause the bromine solution to change from brown to colourless rapidly.
OR, Treat comipounds with acidified KMnO,
Only Y can cause the acidified KMnOy solution to change from purple to
colourless.
(iii) General formula of alkene is Cold2n
12n+2n =42, n=3
Y is CsHs

CE00_08a
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(i)  Vapour of atkanes with Jow relative molecular mass condenses at Iower temperature.

OR, Vapour of atkanes with high relative molecular mass condenses at higher
temperature.
(i) (1) Petrol is mainly used as fuel for molor cars.

The rapid growth in the number of motor cars makes the demand for petrol much
greater than that for kerosene.
{2) Thermal cracking: heating (kerosene) under pressure in the absence of air.
OR, catalytic cracking: heating (kerosene) in the presence of a catalyst in the
absence of air at a much lower pressure.
Any ONE of the following:
1t is easier to transport / store naphtha.

Gy (1)

Using naphtha produces less air pollutants.
(2) To alert consumers of the leakage of town gas which conlains carbon monoxide
whicl is toxic / hydrogen which is cxplosive.
(iv) Lubricating oil

CE00_08b

(i) Burning gasohol produces a smaller amount of carbon monoxide / less unburnt
hydrocarbons / gasohol burns completely / produces less soot (dark smoke).

(i) Catalytic hydration of cthene,
CH=CHa +H:0 — CH;CH:0H

(iii) Fermentation of carbohydrates.

(iv) Open-ended question:
Fermentation because it can save petroleum / the price of production of ethano! is low in
agricultural countries.
OR, Catalytic hydration because ethanol can be produced at a faster rate,

CE(0_09
(i)  Burning fossil fuels (wood) / respiration.
(ii)  Photosynthesis / dissolving carbon dioxide in seas (oceans).
@ity (1) Carbon dioxide absorbs (infra-red) radiation from the earth surface and traps
the energy.
(2) ‘Theatmosphere is maintained in a temperature range suitable for plant and animal
growth,
(3) Any ONE of the following:
s melting of ice in the polar caps which may cause flooding of the low-lying
areas ‘
» change in rainfall pattem
* weather disrupt ecosyster worldwide
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CE01_¢1
(a2} saturated hydrocarbon / alkane
@) () vapour
(ii) oxygen (air) and heat / high temperature
(ifi) The strong wind cavses a lowering of temperature / removal of heat.
(c)  The high {emperature of molien wax causes water to evaporate rapidly.
The steam produced causes the molten candle wax to splash out. The hot wax may cause
burning of skin,
OR, The steam produced causes the wax to form tiny drops of wax which can easily
catch fire / can burn violently,

CE01_07b
(i)  Remains of sea animals and planis (e.g. planktons) that fived miltions of years ago.
(it} The catbon content of alkanes in diesel is higher that that in LPG.
It is more difficult for dissel to undergo complete combustion.
So, burning diese! produces more particulates / carbon monexide / unburnt hydrocarbons.
(lii) Any one of foilowing:
¢ not enough LPG refilf centers
» investment to buy LPG taxis
s not enough service centers
(accept reasonable answers)

CE02_08a
(@) Mass of sulphur in {.0 kg of coal =1000% 1.5%=15g
$+0; — SO
15
mole of SO, released = mole of sulphur used = 3= 0.469
Volume of SO, released = 0.469 x 24 = 11.26 dm® (Accept [1 and 11.3 dm')
(if)  Acid rain / high incidence of respiratory illnesses / corrosion of buildings.
(it} Installation of scrubbers / instaliation of desulphurization system / use of coal of lower
sulphur content,
(iv) {1y High incidence of respiratory illnesses / causing cancer / darkening of building
walls / reduce visibility / smog.
{2) Installation of electzostatic precipitator.

CE03_07b
(i)  breaking down of large molecules into smaller ones,
(ii)  Cracking can hiclp to produce extra petrol which is used as fuel for notor velticles,
OR, . Cracking produces unsaturated hydrocarbons {e.g. alkene) which can be
converted to other useful organic compounds,
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(iii)
broken pieces of
unglazed porcelain / ALO3

rocksil soaked
witls paraffin oif

gaseous
products

strong heat

water

{1 mark for the set-up used for cracking octane; 1 mark for collection of gascous product;
t mark for the Iabels of an appropriate catalyst and heat.)
({iv) (1) CsHys —»= CiHp+ CsHe
(2)  Treat compounds with Brs in CH3CCls.
The unsaturated hydrocatbon readily turns Bry in CHzCChk from brown to
colourless.

CE03_09¢
(i) sewage sludge _
(i) CH4+0x —= COz+H0
(it)) Save fossil fuels.
(iv) Possible answers: (5r\y one)
o Methane produced in biogas plants cannot meet the huge demand of domestic
fuel,
+ Investment n the construction of biogas plant may be great.
+ Biogas plants release air pollutants.
+ Difficult to collect targe amount of organic wastes.

CHO4_03
(a) Dissolve iodine in cthanol/ aleohol,
) (1) Izis reduced by 8037 (aq) to colonrless I-(ag).
(2) T dissolves in 1,1,1-trichloroethane.
(1) is better than (2).
1n (2), the stain will be spread by t,1,1-trichloroethane/ the stain will remain on the
coat when 1,1,1-frochloroethane vaporizes.
OR, 1,1,1-teichlorocthane is toxic/ harmful.

CE04_04

Chemical knowledge {6 marks)

Formation of acid rain:

Burning of ceal in power stations gives sulphur dioxide

OR, Roasting of sulphur-containing ores gives sulphur dioxide
OR, Buraing of diesel in diesel engines gives sulphur dioxide
Suiphur dioxide dissolves in rain water to give sulphurous acid.

3

(1
[t
[t

{1
i
[t
{1

(3
2]
(1

fi]

{1

n
399



B |

-1 T T Ty TY M

Combination of Nz and Oy at high temperatures, e.g. in car engines or power stations gives
NO,/NO /NOa.

NO; is finally formed which, when dissolves in rain water, gives HNOz / HNOs.

OR, Burning of chlorine-containing plastic wastes gives HCl(g)

OR, HCl(g) dissolves in rain water to give HCl(aq)

Paossible ways to reduce the formation of acid rain:

For sulphur dioxide:
Use low-sulphur coal / natural gas / wind power (etc) instead of high-sulphur coal
OR, instatlation of scrubbers / flue gas desufphurization systent.
For NOx: )
Installation of catalytic converters in car exhaust systems.
OR, Installation of low nitrogen oxide burnet / scrubbers in power stations
For HCL:

Installation of scrubbers in exhaust system of incinerators / treat plastic wastes by
landfilling

{Accept other possible ways for the removal of 802, NOy and HCL)

Effcctive communication

CE05_05
(@ Any TWO of the following pairs:
+ Both pentane and octane can be represented by a same general formula.
The general formuia for pentane and octane is CnHaniz / Adjacent members differ by
one —CHa,
o There are gradual changes in physical properties among the members of a
homologous series.
The boiling point / melting point / viscosity / density of octane is higher than that of
pentane,
o Members of the same homologous series have similar chemicat properties.
Both pentane and octene can undergo substitution reaction with Bra / Cla.
(b) Octang, it has a higher percentage of carbon by mass. Its chance to undergo incomplete
combustion to give carbon is higher.
(¢} Any TWO of the following:
CH3;CH,CH,CH.CH;
(CH3):CHCH,CH;
(CHa)C

CE06_01b

(i)  Pressure builds up in the set-up when the mixture is heated. It is dangerous to conduct an
experiment using a closed systemn, An explosion is liable to occur.
M_odif"gcalion: add a receiver adaptor between the condenser and the round-bottomed
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(i) No. The boiling point of hex-{-cne and hexane are very close together, They cannot be
separated by simple distillation.

(ili) Teeat the hydrocarbons with bromine in 1,1, 1-trichloroethanc, Hex-1-cne will turn the
solution from brown to colourless immediately. [n the case of liexane, the colour of the

Br2 solution fades slowly.

CE06_06

(a) The number of motor vehicles increases capidly. Large quantities of petrol / diesel are
buent to produce COz.
The rapid growth in population leads to deforestation, which can provide more land for

housing.

(b) Increase in the number of rice paddies / calile, The remains / manure decay to give
methane.

{¢) (i) Greenhouse gases can trap fieat which is reradiated from the Eatth, and keep the

atmosphere warm for fife to sustain on Earth.
(i) Increase in temperature of the atmospherc can cause molting of polar ice caps f
flooding / change in rainfali pattem ete.
(i) (@) Any ONE of the following:
o Use alternative encrgy sources to generate eleciricity, e.g. nuclear
energy, wind energy, solar energy, HEP ete.
o Use H: as fuel (fuel ceff) in cars
» Plant more trees
() Natural gas / marsh gas / methane from biomass can be used as a fuel.

CBO7_02

broken pieces of
unglazed porcelain / ALCs

rocksil soaked
with paraffin oil

gaseous
products

strong lheat

water

Cracking set-up

Gas coltection set-up

Labetting of paraffin oil and porcelain/porous pot/puimice stones/aluminium oxidefete.

@) (i) ‘The products of cracking conltained unsaturated (hydrocarbons) / alkenes / C=C/

ethanc / reasonable name of alkenc, which decolourized the bromine water
immediately by addition reaction,

(i) The products of cracking also contained saturated {hydrocerbons) / alkanes /
methane / reasonable nane or molecuiar formula of alkane, which decolonrized

the broniine water slowly by substitution reaction.
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CE07_07

(a) concentraled sodium hydroxide solution
solid / powder lefl
(b) (i) methanol and hexane
(i) methanol burns witl & blue flame while hexane burns with a yeliow flame / hexane
burns with a more sooty flame than methanol
carbon content in hexane is higher than that in methanol
(i) Add distilled water / cone, sodium hydroxide solution separately fo methanof and he}“mc
Methanol is miscible with distilled water / conc, sadium hydroxide solution while hexane
is not.
OR, Just mix them together, Two fayers observed. Upper layer is hexane while
fower layer is methanol.
OR, Carry out boiling point tesl. The one wilh higher boiling point is hexave.
CE08_07
(a)  A: feactional distillation
B: cracking
(b) () Diesel oil has a higher viscosity because the intermolecular forces between the
molecules are larger than those in petrol.
(i)  Petrol is a cleaner fucl because
it burns more completely
OR, has shorter carbon chains
OR, has lower carbon to hydrogen ratio
OR, has lower carbon conlents than diesel oil.
©) (i) Toincrease the amount of petro} for meeting the demands,
OR, To increase the amount of smaller molecules for meeting the demands.
OR, To produce alkenes which are used to make other compounds.
iy CH;CHCH=Cl) but-1-ene
OR | CH;CH=CHCH3 but-2-ene
OR | CHy;C(CH3)=CH: 2-methylpropenc / methylpropene
03] Obscrvation
Test
CaoFlsz D

Brown / orangs / yellow
Brown / orange / yellow
R . to colourless
Bromine solution | to coloutless slowly /

wnder Tight immediately / quickly /

in the dark

Acidified KMnO4 | No observable changes Purple to colourless

solution
KMnOq solution | No observable changes Brown precipitate
Burning More datk smokes Less dark smokes
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CEll_0la

Enough oxygen is provided when air hole is fully open.
Complete combustion of methane has occurred.
CHy+20; —»= CO;+2H,0

CEll_06
(ay (i) Butane
(ify LPG bums more completely.
OR, LPG gives less sooty flame on buming,
() (i} Any2points, I mark for each point.
¢ Reduce the amount of nitrogen oxides in the exhaust,
*  Reduce the amount of unbuent hydrocarbons in the exhaust.
« Reduce the amount of carbon monoxide in the exhaust,
e Reduce the amount of soot.
e Reduce the amount of suspended pacticuiates in the exbaust,
(i)  Nitrogen gas {N2) or water (H,0) or carbon dioxide (CO2)
(c) Burning of ultra low sulphur diesel (ULSD) gives less sulphur dioxide,
Sulphur dioxide causes acid rain / is harmful to human eespiratory system,

CE90_01a(iv)
(1) polypropene
i g
H H
(2) houschold articles:
bowls / buckets / cups

CE%1_02b
(i) Thermoplastic are easily melt and catch fire because electricity produces heat,
(if) Polystyrene,
The gas is a good insulator of heat, so as the plastic.
(iiiy (1) polyethene / polythene

iy
n(CH=CH,) = {_é_c
i 4
H
CE92 04a
® o QH
>
H H

[ "poiyp'ropcnc‘ / polys!’yrcu.o.'
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(3) InA, X will melt
because X is heated in a limited supply of air.
OR, because X is a thermoplastic.
In B, X will burn
because there is much air supplied for burning.
L mole ratio of C: H= ﬁ $ M
12 i
n(CH) = 104, hence n=8
Molecular formula of monomer of X is CsHa.

={0385:038=1:1

CE93_02a
(i}  Plastics arc chemically unreactive and cheap.

CE95_06a(iv)

(1) 1t is inert / does not react with HC! / the bottle is not casily broken / flexible / light in
weight / can be molded easily.

(2) polyethene / polythene / polypropene / polystyrene / polyvinyl chioride etc.

CE96_07b
(i) fractional distillation of crude oil
iy H3C\ /H
/C=C\
H H
(2)  Step 1: (catalytic) cracking of heavy oil
Step 2: fractional distillation of the mixture to obtain propene
(iii) Step 1: mononier A (propene) is polymerized to give polypropene
Step 2: polypropene is injection moulded to give the polypropene boltle
(iv) Polypropene is non-biodegradable.
OR, Burning of polypropene waste may produce toxic gas / air pollutants.
) (1) Scparating polypropene from other plastic wastes
OR, cleaning the polypropenc wastes
(2) Urea-methanal

CES?_0lc

Polystyrene

Feeding bottles are usually sterilized by heating in boiling water. Polyethene has a low melting
poiat, It softens at the terbperalure of boiling water.

Urea-methanal. It cannot be moulded into the shape of a bottle / it is not transparent.
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CE97 076
(i) compound IV 1
! I;l };I [1]
n (E:(% —_— C_c,:lr
H H PERL
CE98_07b
® n me=cH, —= om-cuciy t
@iy (1) Aonyone: {11
¢ rain coats
s hottles
e garment
o surface of sofa
¢ lose
s cable sheathing
» foot wear
¢ (tiles curtains
(2) Anyene: (]
*  pipes
s bottles
» record
(3) No. PVC is a thermoplastic, it melts upon heating. [
(iify (1) Acid rain/ damage to the respiratory system. 1
(2)  Washing the Aue gas with alkali / water. [1]
OR, pass the gas through scrubber.
@ mole of HC produced = mole of PVC repeating units =£§§gﬂ t
= 16000 {1]
volume of HCl produced = 16000 X 24 = 384000 dm? [t]
CE99 01
(@) () Anyone: n
e Polyvinyl chiloride is more corrosive resistant than iron
« It can be more easily shaped
o Itis chemically inert
(ii) Anyone: {1}
o {ron is slronger
¢ Iron has higher tensile strength than PYC
() (i)  Perspex is not casily broken / lighter. 1]
(i)  Glass cannot be easily scratched / has better light transmission properly. 11
405
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(i) Anyone:
¢ It is watcrproof
o Polyethene is more durable
+ It has higher tensile strength
(i) Anyone:
*  Taper is biodegradable
¢ It causes less pollution problems when disposed of
s 1t can be made from renewable materinls
o {tis air permeable

CE99_09b

®

@)

(ifi)

(iv)

W

Breaking down of farge hydrocarbdn {molecules) to small hydrocarbon (molecules) by

heat with the help of a catalyst.

Treat compounds witl bromine in 1,1,1-trichloroethane / bromine water.

Y can cause the bromine solution to change from brown to colourless rapidly.

OR, Treat compounds with acidified KMnOs.
Only Y can cause the acidified KMnOa solution to change from purple 1o
colourless.

General formula of atkene is CyHzq

2n+2n =42
n=3
Y is C3Hs
M CHH CH;H
By
H H H H-"

(2)  Apply heat to Z until it soflens / melts,

Compress (inject) molten Z 1o the shape of a cup in a mould and allow it to cool.
Advantage:
to reduce the consumption of non-renesvable encrgy source or fossil fucis.
Bisadvantage:
burning plastic wastes produces air pollutants / toxic gases.
OR, the cost to remove the pollutants produced by burning plastic wastes is high.
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CE00_07b
0}

— Water out

walter it ——»

mixture of kerosene

antibumping granules and styrene

heat
(i) Add anti-bumping granules to prevent bumping and ensure simooth heating,
OR, A small flame / an eleciric heating mantle / an oil (water) bath should be used
because kerosene is flammable.
OR, Heat the mixture in a fume cupboard because styrene vapour is irritant.
(i) (1) carbon-carbon double bond / C=C
2) H H H H
| 1 T
" — gy
B il
H CgHs H CgHs 1

(iv) (1) Toimprove the heat insuiaﬁﬁg properties of the material.
(2) Open-ended question:
Agree:
o landfilling causes less air pollution problems

OR, Disngree:
+ degradation of polystyrene wastes takes a long time
o alot of landfilling sites are needed
* incineration can produce energy

CE01_07a

" B
&

(i) addition
(i) durable / water repelling / chemicaily inert / high tensile strength
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(iv) any one of answer: CE03 05
Answer | Answer 2 Answer 3 Chemical ways of treating plastic wastes:
(1) incineration landfilling recycling (1 (any three of the following; in cach case, 1 mark for advantage and 1 mark for disadvantage)
(2) Advantage | canreduce the does not cause saves petroleum {11 s Incineration
volume of solid much ait poliution | which is a non- Advantage: Operation cost is low. Volume of solid waste can be greatly reduced,  [1]
waste OR, renewable energy energy can be recycled, reduce land wastage, etc,
OR produces methane | source Disadvantage: Incineration produces toxic gases, the cost of operating a controlled  [1]
converts plastic which is a fuel OR. incineration plant is high, etc.
wastes into energy teduces the volume ¢ Reeycling
of solid waslo Advantage:  Save materinls, plastic wastes can be converted to useful products. n
Disadvantage | refease toxic gases | alotof landfill | difficult to separate | [1] Disadvantage: The cost of operating a recycling plant is high, separation of the  [1]
(CO / dioxins) sites are required from other wastes different types of plastics in lhe waste is costly, low quality plastics
OR, OR, are produced by melting and re-moulding plastic wastes, etc.
causes underground | energy consuming » Langfifling
water pollution Advantage: Does nol cause much air pollution, a lot of plastic waste can be treated {11
in a short period of time, etc.
CE02_65 Disadvantage: land wastage, it takes a loug time for plastic wasles o degrade, may  [1]
Chemical knowledge (total 6 marks) cause pollution of underground water, slow release of foxins from
e  Members of a homologous series can be represented by the same general formula of  [1} landfill sites, efc.
alkenes: Calao o Pyrolysis
s Successive members of a homologous series differ in their structure by one CHz unit f1] Advantage: Save materials, useful products (e.g. methane, ethane) can be
o Tormulae: ethene (C2Hs), propene (C3Hs) ete. obtained, etc.
+  Members of a homologous series have the same functional group Disadvantage: Requires a lot of energy.
s Functional group of alkenes: C=C Effeclive communication 31
o Structures of alkenes: ethene (CHz=CH_) ; propene (CH3CH=CHy)
e Their physical propertics change gtadually from onc member to the next 1] CE04 06¢
s The meiting point / boiling point of alkene increase with increase in relative molecular 1] ) d]n the presence of air, plastic wastes will be oxidized / burn / give CO2 and H20. I
mass (ii) Fractional distillation of the liquefied pyrolysis produss. 18]
+  Members of a homologous series have similar chemical properties 1 (i) Methane: fucl/steam cracking to give CO or Ha / production of CH2Clz (CHCl and CCly) - [1]
s One example of the reactions of alkenes which is characteristics of unsaturated [I] Ethene: making starting materials for polymers (PE or PVC) / manufacture of ethanol  [1]
hydrocatbons (or ethane-1,2-diol)
e.g CIL=CH: + Clz —> CH:CHCH.Cl (accept other correct answers)
H H ?H C;)H (iv) (1) Incineration / landfilling / recycling (1}
/ =C\ Hio)+ B0 H“?_?_H (2) Advantage of pyrolysis {any one)
H H H W * useful products can be obtained n
Effective communication 31

« cause fess air pollulion problems
¢ save materigls
¢ not necessary lo separate the plastic wastes
Advantage of incineration (any one)
¢ low operation cost 83
o reduce solid waste volume / reduce land wastage
o not necessary to separale the plastic wastes
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OR, Advantage of landfilling {any one)

+  low operation cost

» causes less air pollution problems

» not necessary to separate the plastic wastes
OR, Advantage of recycling (any one)

* low operation cost

s save materials

o causes less air pollution problems

o reduce land wastage

CE05 _06

(@)

®)

(©)

® CH=CH,
or H20=CHCGH5

(i)  PS is a mixture of polymeric molecules of different chain lengths.

(i) Condenser

(i)  Electric heating mantle / oil bath / sand bath should be used because kerosene is
flammable.
OR, Heat the mixture in a flame cupboard because styrene vapour is irritant,

(iif) Addition polymerization

(i)  Electricity leakage can be prevented,

(i)  Plastic does not corrode easily,

(iify Low density

CE06_11

@)

&)

Thermoplastics are mede up of molecules with fong carbon chains. The attraction
between the polymers is weak van der Waals’ forces. At elevated temperatures, the
molecules can move relative to cach other (translational motion).

In thermosetiing plastics, there are cross-finks between the polymer molecules. There is
little motion between the chains,

Thermosetting plastics do not melt upon heating / cannot be reshaped at high
temperature, Bul, thermoplastics soften upon heating / can be moulded at high
lemperatures.

® 4 me=cH, —» ~for-chy

(1)  PE contains enly C —Hand C—C bonds. These bonds are strong / unreactive / nol
readily attacked by chemicals.

]

i
(]
{21

{1
(]
il
i

{1

i

{1
(1]

410

CE07_08
@ae FIIiriiid
—rrrTrrrreT
¥ F F¥FF¥FFF¥F I FF
(i) Repeating unit:
F F
[
1
F F

Monomer; CF3=CF, / tetrafluroethene

CE08_08
(a) Addition polymerization
®  moeN H N
s — R
H COOCHs Y COOCH
CE(9 04
{a) Corrosive

o ®
{—c- ——]— or -ch2 ca,;}—

(i) Polyethene lining is inert / does not react with acid,

It can prevent acid from reacting with the steel storage tank.

(c) mass of HCl = 57000000 x 38% = 21660000 g
21660000
mole of HCl= T35 - 593424.7 = 593400
593400
[HC] = W =11.87 M (Accept 11.86 - 11.90)
CE10_12
@ If ?Hs H CH
B == c—cﬂL
H H
CEl1_07
@ HH
—L—C—
[
H H

by Addition poiymerizalion

O]

Prevent wetting the paper layer.

34

M

88

(1
{1

[t
(i

£l

(]

1]

(1]

11

(1

il
[1
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(d) The box has an aluminium layer. [13 ASL99(I1) 09 (modified)
Aluminium can react with oxygen so as to prevent the beverage from spoiling. 13 (a)  Chain initiation
0 CI:C:C:H t UV light or heat (450°C) @ 0
(i) Monomer of PVC 1 Chain propagation
OR, short chain molecule of PVC
OR, plasticiser 1]
AL99(T)_06b
0] CO: incomplete combustion of petrol. [1]
NO: combination of Nz and O; at high temperature, IRA]
N, + 0. —= 2NO
NO»: air oxidation of NO [%4]
ING + 0; —= 2NO: ol
() In the catalylic converter, Rh catalyzes the reaction [44]
2NOC + 2CO0 —= N + 2CO: [¥2]
Air is introduced to the converter and acts as an oxidizing agent. [¥] () ()  Dichloromethane is polar. As C-Cl band is polar and CH:Cl is an [I]
Pt/Pd catalyzes the reactions asymmetrical moleule,
2C0 + 0 — 200 [*2] Bond polarity (bond dipole mament) of C-Cl cannot cancel out enchi other.  [1]
CiHi + 1102 —= 7CC; + 8H20 [¥4] H
{Accept any equation showing the oxidation of alkane with S to 10 carbon atoms.) | [
(if) Lead/ lead compounds can poison the catalysts Pt/ Pd ] H/C""’ C]l
&
ASLINI} 07 (i)  As other products such as CHiyCl or CCly are also formed, which further [1]
@) H CH, decrease the reaction yield of dichlorosethane,
T
P i1 ASL99(I1)_10 (modified)
I @ 2C0() + Ofg) — 2CO:(g) 0
b O Polymer s a mixture of potymer chain with different hydrocarbon length. i1 INO() + 2C0(g) —~ Nag) + 2C0xg) (1]
(i) malecular mass of poly(propene) ACH(®) + (x+)0xg) —= %COg) + 2WH:0() 131

Average number of repealing unit =

formula mass of repeating unit Catalyst converters can convert carbon monoxide and nitrogen oxides lo nitrogen gas  [1]

= 4.2 x 10% ~ 10000 and carbon dioxide, and hydrocarbons to carbon dioxide and water,
(12%x3+86) (3 (b) ()  Carbon dioxide can intensify the greenhouse effect. {13

As the high concentration of carbon dioxide in the atmosphere can frap the infra-  [1]
red radiation on the Earth.

(i)  Replace the fossil fuel by alternative fuel such as hydrogen gas, [1]
{Accept other reasonable answer)

) (D Presence of nitrogen dioxide 13
(ii)  Cause respiratory discase 11
412 413
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ASLDI(1)_06

(@) Cracking of naphtha gives a mixture of hydrocarbons which include propene.

Fractional distillation of the gaseous products can separate propene from other

lydrocarbons,

Polym

erization of propene at clevafed temperatures.

(b)  The molccular size of repealing unit of PVC is [arger than that of PP. Under the same

fength

of the polymer chain, there is a stronger van der Waals' force between PVC

polymer chains than that in PP,

@ o

(i

(d)  Buring

The intermolecular attraction between polymer chains weakens if there are
plasticizer moleculos between the polymer chains, increasing the distance
between two polymier chains,
The plasticizer molecules decompose under the prolonged sunlight radiaton,
and PVC restores its rigidity.
PVC wastes will produce toxic Cla gas / acidic HCI gas and others chlorinated

compounds such as dioxin.

ASLO2(IT)_10

(®) At high temperature, Na(g) and 02(g) in the air combine to form NO(g)

Na(g)
Bunin

+ Oug) — 2NO(®)
g sulphur inspurities in the coat produces sulphur dioxide.

S} + Oug) —= SOu(e)

® o

1]

A catalyst con speed up the reaction by providing an alternative patluvay with
lower aclivation energy,
6NO(g) + 4NHi(g) —= 5N} + G6H:0()

()  280xg) + 2Cu0(s) + Oafg) — 2CuSOs(s)

@ o

(i)
ASLO3(ID_08
@

(i

2CuS0s(5) + CHug) —= 2S0x{g) + COxg) + 2Cus) +
2H,0()
Heating Cu in the ait

(modificd)

Under sunlight or under ultra-violet radiation

Use a mixture of CHs and Clz in a mole ratio of 1 §
Chain initiation

@ea UV fight or heat (450°C) @

Chain propagation

(1) (1)
+®—-@@+

[t
tl

{1
[t
(]

1%
fa]
['2]
[%]
(1

[11
{1l
{11
[

{1
n

~—
Lo
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Chain termination

(b)  CHaCHa, CHCh and CCls
ALG4(I1)_06a
(i) ()  Athigh temperature, Na{g) reacts with 0(g) to give NO(g).
No(g) + Oaxfg) —— 2NO(g)
2NO() + Oag) — 2ZNOuAg)
(D Acid rain/ photachemical smog
(i) 200(g) + Og) — 2COAg)
OR, 200(g) + 2NOfg) —= 2C0x(g) + NiAp)

3n + 1
CaHznsa(8)  + — 0:(9)

—— nCO(E + (+1DH0(g
n is an integer
Giy (@  Carbon

(1)  Nitrogen dioxide oxidizes C in PM to CO2(g) / gaseous products,

Ci) + NOxg) —= COxg) + NO(g)
Cis) + 2ZNO(g) — COAg) + Nifg)
(iv) 80> {or other sulphur compound) would poison the catalyst.

ASLOA(ID),_12

@ () The C—Cl bonds and C—H bonds in PVC are polar, The rigidity of PVC is duc
to the strong van der Waals® force (dipole-dipole attraction) which occurs
between slightly negative chlorine atoms on one polyme chain and the slightly

positive hydtogen atoms on an adjacent chain,

(i)  The intermolecular attraction between the polymer chains weakens if there are

plasticizer molecules between the polymer chains.

(/) 5(}12 +CH1—~CH _}_
8 === n

(i)  Hydrocarbons

(iii)  Air is good insulaior. Trapping of air in expanded PS would enhance the

lieat insulating properties.

{1}

[t]
{1
[
[%]

M
[y

[i]
[t
[t]

{t]

{1

1

13

{1
(1]
(1]
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ASLOS(II)_11

(@)

b

©

G

@
(i

U]
)

[ncomplete combustion of fuel / petrol / diesel

Al high temperature / the temperature of the car engine, Na(g) and Ox(g)
cambine to form NO(g)

No(g) + Og) —= 2NO(g)

The NO(g) formed in then oxidized {0 NO2(g)

2NO(g) + Oag) — 2NOxg)

Photochemical smog / acid rain

Carcinogen / causing respiratory ilinesses

The catalyst (Pt / Rd) in the catalytic converter speeds up the reaction of NO(g) with
CO(g) to give COx(g) and Nofg) which are les harmful.
2NO(g) + 2CO(g) —= Nig) + 2COxAg)

Yes

The HCs in diese] contains a much higher percentage of carbon. Incomplete

combustion will give a greater amount of particulates.

ASLOS()_09 (modified)

(a)  CH;=CHCONH:
(b  AddBry/H0 or Bro/CCls
The presence of propenamide cause the reddish brown reagent to turn colorless.
(¢} PBr. + CHy=CHCONH» — CH2BrCHBrCONH:
DSELISP 02
@ @
A,
(9 ; Ch)
(b)  Addition polymerization
()  Durable/ water repolling /chemically inert / high tensile strength
@ @ Incineration
(i)  Advantage: can reduce the volume of solid waste / converts plastic waste into
energy.
Disadvantage: releases toxic gas (CO / dioxin}/ CO; which is a greenhouse gas
/ particulates which cause respiratory diseases (darkening of building) / cost to
remove air poltutant from flue gas is high,
(i) Landfilting
(iiy  Advantage:  does not cause much air poltution / produces methane which is a
fuel. Disadvantage: a lot of landfill sites are required / causes underground
Vil plltiog, e e e T T et
(6] Recycling

n

{n

1

[n
{1

—

(1

{1]

{1

48]
i
i
n

t}

(1]
(1
1
(1

|

{1
[

i

{1]
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(i)  Advantage: saves petroleuin which is a non-rencwable energy source /reduces  [1]

the volume of solid waste / does not cause much air pollution / can help to

conserve plasiic materials.

Disadvantage: difficult to separate PE from other wastes / recycling is energy  [1]

consuming.

DSE12PP_05
(@) © 818 182
Moleratioof C:H= ——'! ——=682:182=3:8
12 1
Alkane has the gencral formula CaHansz
. X is propanc / CsHs

(b}  Fractional distillation of the petrcleum gaseous fraction,

i
1
(13
m

OR, Cracking of naphtha/heavy oil (or any appropriaie petroleum fraction) followed

by fractional distillation of the products,

© (@ X ¢ C3Hs easily undergoes complete combustion to give COz and H;0. The {1}

products pose liltle harm to the environment,

(ii)  Kerosene : kerosene undergoes incomplete combustion to give a luminous {1]

flame. The flame can be more casily seen.

DSEI2PP_07

by ) (1 PP is a poor conductor of heat. Using PP container to hold CaO(s) will [1]

protect hands for skin burns,

PP can withstand the high temperature cavsed by the reaction of CaO(s)

with H20(1).

DSE12_02
@ () Cracking / Catalytic cracking / Thermal cracking

{1}

(ify  This process can produce small molecules / alkene / ctheno / peteo} /
hydrocarbons of lower molecular mass from large hydrocatbons to nieet the  {I]

industrial demand / to make useful materials / to make useful fuels,

(M

OR, This process can produce nmore small molecules / alkenes / ethene /
petrol / hydrocarbons of lower molecular masses from large
hydrocarbons,

) 2
g
c—C
B oM 5
© O 8
C

fi]
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(i} Bromine test — cthenyl cthanoate can decolorize orange / brown / yellow [l DSEL3 06

bromine / Brz solution immediately while ethyl ethanoate cannot, [ - Cracking of naphtha gives a mixture of hydrocarbons which include propene. [1]
(NOT :Accepl Be). - Fractional distillation of thc gaseous produets can sepatate propene from other [1]
(Reguire to mention the reaction of Brz with ethenyl cthanoate is much faster hydrocarbons.
than ethiyl ethanoate) - Polymerization of propene at elevated temperatures />45 °C / high pressure / >5 atm [1]
OR, Treating with acidified potassium permanganate solution - ethenyl ! / in the presence of a suitable catalyst / Ziegser-Natta catalyst gives polypropene
ethanoate can decolorize purple acidified potassium permanganate (Polymerization + any 1 condition).
solution while ethyl ethanoate cannot, (Polymerization of propene can be described in the form of & chemical equation.)
(Also accept treating with potassium permanganate solution (without - Cominunicafion 1]
acidification) with the correct descriptions of observations — change from purple
to brown (precipitate)). DSE13 o
) O Accept both ‘agree’ and ‘disagree’ answers. Award | matk for a sound [i]
DSE2_10 argunient,
Any THREE 3} Agree: The hydrogen can be obfained from renewable source (with one
¢+ Install catalytic converters in car proper example) (E.g. electrolysis of waler using the electricity generated from
¢ Useunleaded petrot hydropowe / reforming of CHz obtained from animal manure.)
®  Replace diesel with LPG for vehicles / Use LPG for vehicles/mini-bus/bus/taxi Disagree: The hydrogen gas used is produced from fossil fuel such as steam
s Install serubbers in power plant reforming of nature gas.
*  Using Ultra Low Sulphur Diesel / Use low sulphur coal in power plant / use fow Sulphur Disagree: (Electrical) energy is consumed in the production of hydrogen (from
fuels. _ watet),
¢ Useelectrostatic precipitator ! (NOT Accept the answer is yes, because the hydrogen can be obtained from the
¢ Remove dust by mechanical filtering electrolysis of water, and so the fuel cells do not consume fossil fucl.)
| (ity  Agree: Only water is produced from the hydrogen-oxygen fuel cells [13
DSE12_i5 OR, No €O/ SOz / NG« / CO / utibuent hydrocarbon in the exhaust.

Chuin initiation

B b UV light o heat (450 °C) [ DSEl4_03
. / 2 . (8)  Add Braaq) or Bra(organic solvent) / acidified KMnOsfaq) / neutral or alkaline {1}
— KMnOa(ag). 4]

Chain propagation i Reddish brown or brown o orange Bra(aq) decolorized or becomes colorless (paler).
OR, Purple KMnOufaq) decolorized or becomes colorless (paler)
OR, Purple KMnO4{aq) becomes brown.

[ NOT accepted ; yellow Bra{ag), Brz, Bromine, Bra(g), Brz(l).....
(O] 1,1-dichtorocthene m
@)  Addition (polymerization) 1
NOT accept : additional polymerization
@ ggyesq g
—C—C—C—C—C—C—
[ i QT R
H CHCAH
{c)  *Saran’ is more heat resistant / has a higher melting point / is less soluble in oil in
Because the polar attraction {force) between ‘Saran’ polymer chains is stronger than  [1]
_thatbetweenPE S
OR, the molecular size of Saran arc layer, hence it has a lager dispersion forces

or van del Waals’ force or intermolecular forces than in PE.

418 419
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(d) Incineration of food wrap made from ‘Saran’ will produce toxic gases / harmful gases  [1]

i (i) (I) Orange/brown Br: solution turns to colorless / decolorize [
/ dioxin / hydrogen chioride / HC/ chorine / Clz, while that made from PE will not.

{bromine colour: accept “reddish brown” or “red”; not accept “yellow™)

(2) CH:;CHBrCH:Br 1
DSEl4_06 (d)  The delivery fube should be taken out of the water level before removing the heating  {1]
@ @ Components having different boiling points can be separated from cach other  [1] sonree, otherwise sucking back will happen / the boiling fube will be cracked. i
by fractional distillation.
The longer the carbon chain, the higher is the boiling point, i1 DSE16 05
(i‘i) Cracking of heavy oil / heavy hydrocarbons (13 ® - o
b @ Calalytic converter i \)J\
N on (m
DSEl5_96 Propenoic acid n
(@)  Substitution [l ®  Addition i
(b)  Light/ ultra-violet/ UV / heat / radical initiator (e.g. benzoyl peroxide) {11 (Do not accept “additional”)
© Eifgs ownieeton Ofbmmim i il {¢) B isamixture of polymer molecules with different lengths. mn
Orsfige bownEIoHl L OR, Polymer molecules are of different length / carbon cliains / n values,
(bromine color: NOT accept ‘yellow’) @ CO,Na
(d)  Bratom does not have the stable noble gas electronic configuration. [1} ‘I:_(lj'_CHT}' [
OR Br atom does not have the stable octet electranic configuration. l-ll n
OR The electronic configuration of Br atom does not fulfill the actet rule.
(e) () CHBr2/CHBr/CBr 1] DSEI7 03
@y Use(large) exT:ess art““"{“ ofSH g (a) ;. propenc molecule has C=C bond whereas propane molecule has not. [
Ok, il e s S ea i (Not accept: Propene is unsaturated while propane is saturated, / Propene is an atkene
while propane is an alkane.)
DSEl5_08
Ela;)) gﬁm Covalent bond(s) broken C-H and 0=0 {H DSE17_08
i ' =
Covalent bond(s) formed C=0 and O-H &3] @ chHls. + 25(?2 — X 16CO, + 18H:0 (
The stoichiomelric coefficicnts should be whole numbers,
{c) - Natural gas burns (more) completely but coal does not. / (13
Burning coal would produce soot / carbon monoxide but burning natural gas would ® - o m
not.
. g::;i?:i\:;?L;Z(:::ogda‘i::):i::::Z‘;::sr:u::p::;zi /me:a] ——— 1 (c) FOR : Using carbon capturc techniques, the CO2 ptoduced in power stations can be  [1]
NOs. trapped and stored, thus the emission of carbon dioxide into the atmosphere will be
reduced. / Cotnpared with petrol-driven car, power stations have higher energy
—— efficiency, and will reduce CO; emissions. / Using renewable encrgy sources like solar
@ ;racking 1 cnergy to power the electric car will reduce CO2 emissions,
AGAINST: The electricity used in powering car is mainly produced by buming of [I]
To produce petrol / to produce alkenes / 1]

fossil fuels, and the CO: so produced will stifl be emiited into the atmosphere. /

to produce smaller hydrocarbons from larger hydrocarbons / to convc'n heavy oil to X . i . -
p y B B Producing batteries for electric car will increase CO2 emissions.

petrol

d Limited supply of ai /to0 large < t of petrol, 1
(b)  The reaction will be faster when using broken unglazed porcelain instead of & large  [1] @ ,m“ SCeRe )jo AinoneRygenEiooRagenmanmalieto (1
) funetazed tain due to 1 f © O Catalylic converter 13
sur rea.
; ; “p‘;ec‘e‘.o B e "97?°-7‘"" -_;l-l? 0 S ___ace:s‘a a‘ e Y A e BT e e (iiy  Particulates / supended particulate / Sulphur dioxide / PM [
© M Gy e G+ 2CH;CH=CHL 1]
CsHix —= CHe + 2C3He
420
421
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(c)  Substitution (reaction) i}

DSELI8 04 i
(®)  Petroleum is formed when farge quantities of dead marine organisms (such as  [{] @ CH,CI CH; (]
planktons and algae), i H3C—(I:~—CHzCl or Hac—(lJ—CHClz
that are buried underneath sedimentary rock and subjecl to intense heat and pressure n i CH, CHj,
for a long time. . i . .
b © H3 H [ 1,3-dichloro-2,2-dimethylpropane or 1,1-dichloro-2,2-dimethylpropane [
C'“C (Also accept 1,3-dichlorodimethylpropane or 1, I-dichlorodimethylpropane)
H CHs ! (The structure and the systematie name must be matched.)
@) Butsliens ot welhyprepens (] | (u) The structflre other to fh.e mfswer in (&) [1
© O Pass excess Ha to ethene in thie pressure of Pt/ Pd/ Ni 1] ' G coveEmRIiHMES AFos o IoHE: .
OR Catalytic hydrogenation : DSE20 08
(i}  Ethene tuns Bra(In CH3CCly) {1] -
from brown f orange to colorless, while ethane does nol, mn
| 8. (Any 5 points from below: 1 mark for each point) 5
(Not accept yellow) Separation of crude oil gives heavy oil, fuel oil etc, by oil refinery / fractional distillation.
(Accept KMuO4/H* - purple to colorless . f forude oily 7 heayy oil / gas oil /‘fiiel oil / naphtha / etc. gives a mixture of small
KMnOy - purple to brown (precipitate) | R i e [CHFCHI ey
KMnO4/CH- - purple to brown (precipitate)) . )
(Accept: combustion test; ethene gives more sooty flame, while cthane gives %ﬁ&mmn sﬁgﬁ;f‘:m:;;"i’]:)s Catli)
less sooty flame) ] . Fractional distillation of the above mixture # spiall moleeules gives ethene f
(Acccpt Cala)
DSE18_09
Five knowledge points {1 mark for each point), a maximum of 4 marks: [41

*  Unsaturated compounds / compounds with C=C bonds can undergo addition

polymetization.

¢ Nosmall molecules will be eliminated during addition polymerization, fracuomdjsnmnnnanqaddmom

¢ High temperature / high pressure / catalyst is used. (Any 2 conditions) : ¢ Communication mark 1
- Cla=CF {Chemical knowledge =0 1o 3, comriinication mark =0,

*  Staurer monomcrt e Ffrz ) : Chemical knowledge =410 &, commmmication nuack = § or i,

*  Structure of the repeating unit: ~CF2~CFr~  OR  the polymer: ~[CF~CF3]a— Incomplefe answer or Giffigult to pnderstand, communication Biark = B

Comnunication mark {11
Chemical knowledge = 0 to 2, communication mark = 0

Chemical knowledge = 3 lo 4, communication mark =0 or 1)

DSE19_03
@ @ Bromine {in organic solvent) 1]
(Not accept aqueous bromine solution)

(i)  CHsCH=CHCH;+Br; —»~ CHyCHB:CH; i
But-2-ene / an alkene reacts with Brz, and Brz is decolorised / all Bez is  [{]
consumed / n colourless product is formed.

DSEI19_05
St ()  Chlorine/Cly [t}
(hot accept Cla(aq))
(b)  Light/ hv/ultra-violet / UV / radical initiator [

423
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