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
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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
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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

144

-

=y Ty T T OTY OTTY O TY O™

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,
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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)

157

“Provided by dse.life




=2 =3 T2 /) =9 =) T T/ T| =3 =%

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,

160

(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)
163
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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)
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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
]

i
2]

t]

[
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(1

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
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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
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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.
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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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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,
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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
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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
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