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SECTION 9 Rate of Reaction

Multiple-Cholee Questions
CE90 08
Which of the following contains the largest number of ATOMS af toom tomperature and
pressure?
(Relative atomic masses: H= 1.0, N=14.0, Cl = 35.5; Molar volume of gas st room temperature
and pressute = 24 dut’)

A, 2mol of aramonia pas B. 3 mol of nitrogen pas
C, 7gofhydrogen gas D. 90 dm’ of hydrogen chloride gAE
CE90_1t

What volume of 0.5 M sulphuric acid is requited to liberate 4.8 dim?® of carbos dioxide at room
temperature and pressure from excess solid hydrogencarbonate?
{Molar volume of gas at room temperature and pressure = 24 dm?)

A, 02dm? B. 04dm’
C. 20dm? D. 404w’
CE91 03

Solid X undergoes completo thermal dissociation according to the following equation:
Xis) — Y{g)+Z(s)
On heating 4.90 g of solid X, 140 dm® of gas Y and 2,30 g od solld Z are obtained at room
temperature and pressure, What is the refative molecular mass of Y?
(Molar volume of gas at room temperatore and pressure = 24 dii®)

A 320 B. 394
C. 446 D, 840
CE91_32

Which of the following gases confain the same number of molecules as 300cm? of oxygen under
the same temperature and pressure?

(1) 150 aw’ of NH;

@) 200¢m®of O3

3) 300cm’ofHe

(4) 300 om® of HCI

A, (1)and (2) only B.  {(3)and (4) only
C. (1), (3) and (4} only D.  (2),(3)and (4) only
CE93_09

0.21 g of a gaseous hydroearbon occupios 0.12 dm? at room temperature and pressure. If this
hydrocarbon has the empicical formuln CHa, what is its molecular formula?
{Relative atomic masses: H = 1.0, C=12.0;
Molar volume of gas at room temperature and pressure = 24 dm?)
A Oallg e e :
C. CyHg D.  CsHip
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CE94_47
1* statement 2™ statement

‘The relative atomic mass of axygen is greater

than that of hydrogen,

At room temperature and pressure, the
molar volume of oxygen gas is greater than
that of hydrogen gas.

CE95_31
Question 31 refers to the folfowing chemical equation:

Fea03(8) + 3C0() —= 2Fe(s) + 3C0{g)
What volume of carbon dioxide, measured at room tempetature and pressure, is produced if 224
g of iron are formed?
(Relative atomic mass: Fe = 56;
Molar volume of gas at reom temperalure and pressure = 24 dm’)

A 16dm B. 36dm
¢ 72dwd D. 144 dn?
CE96_11

In an experiment, 1.6 g of sulplur are burnt completely in air (o form sulphur dioxide. What
volume of sulphur dloxide, measured at room temperatire and pressure, is formed?

{Relative atomic mass: § =32,0;

Molar volume of gas at room femperature and pressure = 24 dm?)

A 06dm B. L2dm’
C. 24dw’ D, 12.0dn’
CE96_19

Under cerlaln conditions, 6¢ em’ of a gaseous compound, NxOy, decompose completely ta give
60om® nitrogen gas and 30 em® of oxygen gas. (Al} gas volumes are measured at room
temperature and pressure,)

Which of the following combinations is correct?

% b4
Ao I
B. 1 2
& 2 1
D. 2 3
CB96_32

Which of the followlng statements concerming one mole of nitrogen gas is/are gorrect?

(1) Ithasamassof 14.0 g.

(2) Toccupices the same volume as 4.0 g of helium gas at room temperature and pressure.,
(3)  Hcontains 6.02 x 10% atoms of nitrogen.

{Relative alomic mass

B (2)enly
C.  (1)and (3) only D, (2)and (3) only
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CE97 17

Which of the following gases occupies the largest volume at room temperatues and pressure?
(Relative atomic masses; H = 1,9, C =12.0, N = 14,0, O = 16.0; molar volunie of gas at room
temperature end pressure = 24 dim’)

A, 1.0gof amonia B. 2.0 gofunilrogen
C.  30gofoxygen D. 4.0 g of cashon dioxide
CE97 34

One mole of sulphur atoms has & mass twice that of one mole of oxygen atoms, Which of the

following statements isfare correct?

(1) 2 gofsulphur and 1 g of oxygen each oeoupy the same volume at room temporature and
pressure.

2y 2 gofsulphurand | g of oxygen each contain the same number of atoms.

{3)  The number of atoms contained In one mole of sulphur is twice that contained in one mole

of oxygen.
A, (Qonly B, {(2)only
C.  (i)and (3) only 3. (2)and (3) enly
CE98_28

7.5 g of calcium carbonate is added to 50.0 em’® of 2 M hydrochloric acid. What is the volume of
carbon dioxide liberated at room temperature and pressure?

{Relative atomic masses; € =12.0, 0 = 16.0, Ca=40.0; molar volume of gas at room temperature
and pressure = 24.0 dm®)

A 0.9d0 B. 12dm®
¢, 1L8di? D. 24dw
CL98_46
1® statement 2™ siatement

One mole of water occupies the same One mole of waier contains the same sumber
yolume as one mole of carbon dioxide at of atoms as one mole of carbon dioxide.
room temperature and pressure,

CE99_16

At roont temperature and pressure, 8.0 g of oxygen and 20,0 g of gas X occupy the same volume.
What is the molar mass of X?

(Relative atomic nrass: O = 16,0; molar velume of gas at roont temperatuce and pressure = 24

dra’)
A 200g B. 400g
C. 600p D. 800g
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CEOL_10
Consider the reaclion:

4Ha(g) + FesOufs) — 3Fe(s) + 410(0)
What mass of fron would be obiained if 96,0 em® of hydrogen, measured st room temperature
and pressure, s consumed in the reaction?
(Relative atomic mass: Fe = 56,8, molar volume of pas at room temperatuee and pressure = 24
dm’)

A DUsG6g B. 0.084g
C. 0168g D, 0224g
CE01_27

Suppose that the Avogadro number is L. How many atoms does 600 em* of oxygen at room
temperature and pressure conlain?
(Molat volume of gas at room temperaturc and pressure = 24 dm’)

A 1M40L B 1201
Cc. 25L D S0L
CEQ1_33

Consider the information below about the reaction of hiydrogen with chlorine:
Ha(g) + Cla(g) — 2HCl(g} AH <0
Which of the folfowing statements can be deduced from the above information?
{1}  Heat is Hberated when hydrogen chloride is formed.
{2y  Hydrogen and chloring react at room temperature,
(3}  When measured af room temperature and pressure, the total gas volume betore the reaction
equals that afler the reaction.

A. (1) only B. (2)eunly
C. (1) and (3) only D.  (2)and (3)only
CE02_16

Gases X and Y react to give a gaseous product Z, The reaction can be represented by the equation:
X(g) +3¥(g) — 2Z(g)

In an experiment, 40 cm?® of X and 60 cmy® of Y are mixed and arc nilowed to react in a closed

vessel, What is the volume of the resultant gaseous mixture?

(Al volumes of are measured al room (emperature and pressure.)

A, 40on’ B. 60oem'

C. 80w’ D, 100cn’
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CE03_06
Sodiom azide, NaNy, is used in air bags in cars. When there is a serious collizton, the azide will
decompose to give nitrogen. The decomposition can be represented by the equation:
2NaNs(s) — 2Na(s) + 3Na(g)
What is the mass of sodium azide required to produce 72 dm? of nitrogen at room temperature
and pressure?
(Relative atomic masses: N = 14,0, Na =23.0;
molar volume of gas at roont temperature and pressure = 24 dm’)

A, 650¢g B, 1300g
C. 1950g D. 2925g
CE03_20

A sample of zine granules of mass 1.8 g was added to 100 em® of 0,25 M liydrochloric acid, What
is the thearetical volume of hydrogen produced at room temperature and pressure?
(Relative atomic mass: Zo = 65.4; molar volume of gas at room temperature and pressure = 24

dm?)

A, 0304w’ B. 033dw’
C. 0.60dm? B.  0.66 d®
CED5SP_3%

In an experiment, 8.1 g of magnesium was teepted with 250 e’ of 2.0 M hydrochloric acid.
What volume of hydrogen was liberated at room temperature and pressure?
(Molar volume of gas af room temperature and pressure = 24 dm®)

A, 4dm® B, 6dn’?
C. Sdm? D, 12dm?
CEOG58P_50
* statement 2™ statement

The volume of 10.0 g of gascous carbon
dioxide is the same as the volume of 100 g
of solid carbon dioxide.

10.0 g of gaseous carbon dioxide contains the
same number of molecules as 10.0 g of sofid
carbon dioxide.

CE04_03

The relative atomic masses of hydrogen and oxygen are 1.0 and 16.0 respectively. Which of the
following statements conceming 36.0 g of water is correct?

{Motlar volume of gas at room temperature and pressure =24 dm?;

Avogadro constant = 6,02 x 162 mol-Y)

A. [tconigins 4 ol of liydrogen atoms.

B. Itcontains 3 » 6,02 x 10°* atoms.

C.  Ttcontalns 6 % 6.02 x 10** molccules.

D.  lthasa volume of 48 dm? at room temperature and pressure,
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CE04_06

Decomposition of KCIOs(s) at clovated temperatures gives KCI(s) and Oa(g) as (he only
producls. What is the volume of Oa(g) preduced, ed al room peratuce and pressure,
when 63.1 g of KCIOx(s) undergaes complete decomposition?

{Relative atomic masses; O = {6.0, Cl=35,5, K = 30.1;

molar volume of pas at raom temperatire and prosstire = 24 dm’)

A 3dmd B. 12dm'
¢ 18dw? D, 36dwm’
CE05_35

NaHCO; decomposes upon heating ta form Na;COsz, CO; and HyO, What is the volume of CO»
formed at room tempetature and pressure if 336 g of NaHCO: undergoes compleie
decomposition?

(Relative atomic masses: H= 1.0, C=12.0, 0= 16.0, Na=23.0;

molar volume of gas al room temperature and pressure = 24 dm?)

A 12cm? B, 24om?
C. 48cmd D, 9%cm’
CE05_44

Which of the following statements conceming 1 mole of aluminium isfare corect?
(Avogadro’s constant = 6.02 x 10%%;

nrolar volume of gas at room temperature and pressure = 24 dm’)

(1} Itean form | mole of AP jons.

(@) Itecanform 3 x 6,02 x 107 AP fons,

(3) Htocenples 24 om? at room temperature and presstire.

A, (Donly B. (2)only
C. {yand (3)only D. (2)and (3) only
CE06_4t

Metal X forms an oxide with the formula X320, Upon strong heating. the oxide undergoes
decomposition aecording to the following equation:

2X20(s) — 4X(s) + Oxg)
Complete decomposition of 2.90 g of the oxide gives 150 cm? of oxyzen, measured at room
temperature and pressure, What is the relative atomic nass of X?
(Relative atomic mass: O =16.0; molar volume of gas at roon: temperature and pressure =

24dm®)
A, 540 B. 1080
C. 2160 D. 2320
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CE06_50
19 stateinent 2™ siatenent
Under room (emperature and pressure, | The number of atoms in | mol of Ou{g) is less
mol of Oxfg) oceupies & smaller volume than that in 1 mol of Os(g).
than § wol of O4(g).

CE07_39

CO2Ap), SO3(g) and Ox(g) are composed of atoms of different el ts, At room temp ¢ aud
pressure, what Is the ratio of the number of atoms Involved in 100 em® of COa(g), 100 em? of
SO;3(g) and 200 em’® of Ox(g)?

(Molar volume of gas at room temperature and pressure = 24 dm?)

A, 3:4:4 B, 3:4:2
€. 2:3:4 D. I;i:2
CEQ7_4¢

When 10 g of PURE calchun carbonate (molar mass = 180.1 g) reacted with excess hydrochloric
acid, 2.40 dm’® carbon dioxide was obtained at room temperature and pressure. However, in a
similar experiment using 10 g of IMPURE calcium carbonate, 2,50 dm® of carbon dioxide was
obtained. Assuming that the impurity is a metallic carbonate, what would this impurity be?
(Molar masses: MgCO; = 84.3 g, ZnCO3 = 1254 g, FeCO3 = 115.8 g, CuC03 = 1235 g;

molar velume of gas st room temperature and pressure = 24dm¥)

A MgCOs _ B. ZnCOy
C. FeCOs D, CuCOy
CE08_32

Nitroglyeerin (C:HsN1Os) is an explosive and can explode according to (he following equation:
4C3HsNIOofl) — 12C0x(g) + 12H20(g) + 6Na(g) + Ca(g)

0.1 mole of nitroglycerin undergoes explosion and the products are allowed to cool to room

temperature. What is the tolal volunte of gases kefl behind at room temperature and prossure?

(Molar volume of gas at room temperature and pressure = 24 dm?)

A, ilddm® B, 1744dn’
C. 456dm’ D. 696 dm’
CE08 50
1* statement 2™ statement

When equat niass of Mg and Zn granules is added Mg is more reactive than Zn.
separately (o excess dilute H280a, a greater smount
of gas will be produced by Mg than Zn.
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CE08_39
Consider the following information on two renctions invelving magnesiuns ribbons of the same

shape;
Reaction mixture
Renetion | 1.5 g Mg + 100 ¢m® of | M HCI
Reaction 2 1.5 g Mg+ 100 om? of | M H,S04

Which of the following statements is correct?

{Relative stomic mass; Mg = 24.3)

A.  The magnesium rencts completely in Reaction 1.

B.  The sulphuric acid reacts completely in Renction 2.

C.  The initia} rafes of Reaction | and Reaction 2 are the same.

D.  The initial rate of Reaction 1 is smaller than that of Reaction 2.

CE0$_33

An oxide of metal M reacts completely with earbon 1o give 12.6 g of metal M and 2.38 dw’ of
cucbon dioxide measured at rovm temperature and pressure, What is the chemical formula of the
oxida?

{Relative atomic masses: M = 63,5, 0 =16.0;

molar volume of gas at room lemperature and pressure =24 dn?)

A, MO B. MO
C. M0 D, MG
CE09_40

Assuming that air contains 20% of oxygen by volume, how much air is required 1o burn
completely 100 o’ of ethane? (All yolumes are measured at the same temperature and pressure.)

A, 350cm’ B,  1000em’
C. 1750’ D.  3500cm’
CE09_43

Beaker A contains 106 em® of | M HCl(aq), while beaker B contains 50 cmi® of 2 MHClH(aq).
Equal mass of magnesium ribbons are added to the two beakers. Both magnesium ribbons
disappear after reaction. Which of the following statements isfare cotreet?

(1) The reaction oecurriug In both beakers have (he same initlal rate,

(2} Same volume of gas, measured af the same temperolure and pressure, is given out in both

beakers,
(3) Magnesium chloride solutions of the same eoncenteation are produced in both beakers,
A, (I)only B, 2yonly
C. {I)and (3) only D. (2)aud (3) only
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CE10_37

What iz the theoretical volume of carbon dioxide gas, d at room temperature and
pressure, that ean be obtained by adding [00 em® of 2.0 M HCl(aq) to 0.80 g of Na:COs(s)?
{Relative atomic masses: H= 1.0, C=12.0, 0 = 16.0, Na=23.0, {1 = 35.5;

molar volume of gas at room tempemture and pressure = 24 dim?)

A, 90dm? B. 180 dn’
C.  240dm’ D. 430 dm?
CEL0_46

At room temperature and pressure, 1 mole of gas A and 2 moles of gas B react completely to
form | mole of gas C and § mole of gas . If the temperature and pressure cemain unchanged,
which of the following will decrease after the resction?

(1) the mass of the gaseous mixture

{2) the volume of tha gascous mixiure

(3)  the tofal number of atoms making up the gases in the gaseous mixture

A, {Donly B. (2)only
C,  (I)and(3) only D, @)and (3)only
CEIl_33

In an experiment, cxcess calcium granules are added to 106.0 cm® of 2,0M hydrochloric acid.
What is the theoretical valume of hydrogen gas lib

ted at room ¢
(Molar volume of gas at room temperatitre and pressure = 24 din®)

ature and pressure?

A, 0.6do’ B. 12dm?
C. 24dm’ D. 48dm’
CEI1_45

Inan experimenflo detennine the initial rate of the reaction between dilute hydrochlorie acid
and magnesium carbonaie powder, which of the following items may be measured st regular
intervals as the reaction procesds?

(1) the colour intensity of the reaction mixture

(2)  the mass of the reaction nixture

(3) the volume of gas liberated

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

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

DSE11SP_25

Which of the following changes wili NOT increasc the initial rate of the reaction between 50 em?
of } M HCKaq) and excess caleium carbonate granules?

A, Using 100 cm® of HCl(aq) Instead of 50 em? of HCl(aq).

B. Using 2 M HCl(aq) instead of 1 M HCl(aq).

C.  Using 25 o1’ of 2 M HCl{aq) instead of 50 cm® of 1 M HCl(a)

D, Using ealcium carbonate poverder instead of ealeium carbsonate grnales. ™
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Directions: Questions DSEL118P_32 to DSEISP_33 refer to the following information,

An experiment was performed on the study of the rate of reaction between hydrochloric acid and
sodium thiosulphate solution. 10 em® poriions of 2.0 M hydrochleric acid were added to four
separate conical flasks, W, X, Y and Z, each containing sodium thiosulphate solution which was
prepared respectively as follows:

Conical flask Sodium thfosulphnle solution Volume of water
Concentration Volume
w 1LOM 30 em? 10 cin’
X 1L5M 60 e’ 30 eny’
Y 2.5M 30 om’ 60 om?
7 3.0M 20 o’ 70 ey’
DSE1ISP_32
In which of the above conical flasks does the reaction proceed at the faslest rate?
A W B, X
C. Y D Z
DSEISP_33

Which of the following apparatus should be used when carrying out the above cxperiment in
addition to the conical flasks?

(1) syringe

(2) stop watch

(3) measuring cylinder

A, (Dand (2) only B.  (I)and (3) only
C. (2)and (3) only . (1} (2)and (3)
DSEI2PP_07

A scientist exteacted a sample of ‘nitrogen’ from air by removing the oxygen and carbon dioxide.
The scientist then compared the mass of a known volume of the *nitrogen’ sample () with that
of the same volume of purc nilrogen (m;) under the same set of conditions. The experintent was
repeated a number of times, It was found that mg was consistently greater than ma.

Which of the following gascs is likely to be present in the “nitrogen’ obtained to account for the
result that any is greater than mz?

A, Neon B. Argon

C.  Methane D.  Water vapor
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DSE12PP_25
The set-up showa below Is used in an experiment to study the rate of the reaction:
CaCOs(s) + 2HCl(ag) —= CaClaq) + HaO0) + COug)

|

gas syringe

Sem’ of 1 mol dm™

HCl(ag) al 25 °C in a vint CaCOa(s) granules

The conical flask is shiaken to overturn the vial in order to start the reaction, The initial rate of the
reaction with respect to the gas liberated is determined. The experiment ig then repeated with enly
one of the conditions changed while the others remain unchanged.

Under which of the following situations would the initial mete be the same as that in the original
experiment.

A, using 10 end’ of 1 mol dm™? HCl(aqy

B.  using 5 oot of 2 mol dm™ HCl(ag)

€. using 5 cm’ of 1 mol dm™ HCl(aq) which is prehented to 50 °C

D.  using powdered CaCOs{s) of the same mass

DSE1i2PP 29
0.40 g of an impure sample of zinc granules reacts with excess ditute sulphuric acid to give 100
om’ of hydrogen, d at room temperature and pressure. Assuming that the impurities In the

zinc granules do not reac! with sulphicic acid, what is the percentage by tnass of zinc in the sample?
{Relative atomic masses: H = 1.0, Zn = 65.4;

molar vafume of gas at room lemperature and pressure = 24 dm?)

A 25 B. 34

C. 68 DM

DSEI2PP 32

Some brands of washing powder contaln enzymes, Which of the following statements about the
action of the enzymes isfare correct?

(1) The activily of the enzymes increases with lemperature,

(2) Theenzymes facililate the removal of specific kinds of dirt.

{3) The enzynies reduce the surface tension of water.,

A, ([)only B. (2)only
C. (Hand () enly D, (2)and (3) only
249

DSEI2_25

What is the theoretival volume of enrbon dioxide that can be obtained, at voom temperature and
pressure, when 1.2 g of NazCO:(s) reacts with 56 e’ of 1.0 M HINO3?

(Molar vohune of gas at roont femperntare and pressure = 24 dant’;

Relative atomic masses: H= 1.0, C = 12,0, M= 14.0, 0 = 6.0, Na = 23,0}

A, 272em’ B, S5d44em’
C. 600 cm’ D, 1200 em’
DSE13_25

In an experiment to study the rate of the following reaction, a small amount of powdered ealeium
carbonate was added to excess hydrochloric acid and the volume of gas lberated was recorded.

CalOa(s) + 2HCKaq) — CaClxaq) + Hi0(}) + CO(g)

The graph below shows the volumes of gas liberated (V) a different times {7) during the experiment:

1/
The experiment was repeated under the some conditions using the same mass of caleium carbonate
granules instead of powdered calcium carbonate. Which of the following graphs would best
represent the results obtained in the repeated experiment?

7iew’
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DSEL3_33
For which of the following can thelr progress of reaction be followed by colorimetry?
(I} 2MnOs(ag) + SC:04*(ag) + 16H*(a)) —~ 2Min?*(aq) + 10COx(g) + BH20(1)
(2}  S0s*{ag)+2H aq) — SOg) + Ha0(1)

(3} Br(aq) +HCOH(ag) —- 2Br{ag)+ COxg) + 2H'(aq)

A, (Dand (2) only B. (1)and (3) only
C.  (2yend (3) only D, (1), (2)and (3)
DSE14_25

H20:(aq) decomposes into Ha0(l) and Ox(g) in the presence ofMnOa(s). Two oxperinents are
performed to study this decomposition under the same conditions, except that SO em?® of 2M
Hy01(aq) is used in Bxperiment (13, while 100 em?® of IM Ha0u(aq) is used in Experiment (2),
Which of the following combinations is correct?
Rate of formnation of Ox(g) at the start
Experiment (1) > Experiment (2)
Experiment (1) > Experiment {2)
Experiment (1) = Experiment (2)
Experiment (1) = Bxperiment (2)

Total volume of Oz(g) formed

Experiment (1) == Experiment (2)
Experiment (1) > Experiment (2)
Experiment (1} = Experiment (2)
Experiment (1) > Experiment (2)

0wy

DSE15 28

Which of the following pairs of chemicals, npon mixing under the same temperature, has the
highest rate of gas formation?

A. 010gofZnpowder and 100 em® of 1.0 M HCl(ag)

B. 0.10gofZngranules and 260 cm® of 1.0 M HCl(aq)

C. 0.10gofZngmnules and 200 om® of 1.0 M Ha804(aq)

D. 0.10gofZnpowder and 100 cm® of 1.0 M HzSOu(aq)

DSEi5_36

2* statement
The number of atoms constituting 1 mol of
SC:(g) is greater than that constituting | mol of
Nafg)

1% statement
At room conditions, the velume of | mol of
$0:(g) is larger than that of | mol of Na(g).
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DSE16_25
In an experinient, 0.03 mol of Mg{s) is allowed 1o react with 20,0 am® of 1.0 M HCl(aq). Which of
the following graphs best represents the results of the experiment?
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DSEl6_33

Which of the following statements are correct?

(1)  Magncsium oxide dissobves faster in 1 M HCH(ag) than | M CH;CO,H(ng).

(2)  Powdered marble dissolves faster in 1 M HCl{aq) than geannlar marbie does.
(3)  HaDu(aq) decomposes faster in the presence of MnO:(s) than without MnO,(s).

A, (I)yand (2) only B. (1) and (3)only
C. (@ and (3Honly D, (1), (2)yand (3)
DSE16_34

Consider the following reaction:
Bra(aq) + HCOOH(aq) ~—~ COuig) + 2HBrfaq)

Which of the following can be measured in order to follow the progress of the reaction?

(1) The volume of gas formed

{2) The turbidity of the reaction mixture

(3) The color intensity of the reaction mixture

A, (1)and ) only B.

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

(1) and (3) only
(1), ) and (3)
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Direction: Question DSEL7_27 and DSEL7_28 refer to lhe following set-up,

beaker

Cross

DSEL7_27

Afag) snd B(aq) renct to form a tuebid mixture. Three Urials of an experiment were performed to
study the rate of the reaction. In each teial, A(aq) was mixed with HO(l) in the beaker. After that,
B(ag) was added fo the mixture, and immediately started to measure the time needed for the cross
to broome invisible when viewed from above, The table below sliows the relevant data,

Volume used / ont’®

Trial A9) 100 Bag) Time/s
] 10.0 20.0 10.0 82
2 ' 10.0 10.0 20.0 41
3 20.0 i0.0 10.0 82

Which of the foliowing statements concerning the rale of the reaction is correct?
A.  ldepends on [A¢aq)], and also depends on [B{ag)].

B, It increases with [A{nq}], but does not increase with {Blaq)}.

¢, It increascs with [B{an)}, but doos not increase with {Adaq)].

D, Itdoes not depend on [A{ag)], and also does not depend on [Bla)}

DSEY7_28

Of which of the following reactions can the rate be studics by the above set-up?
A, CaChiaq) +HiSO4aq) — CaSO«ng) +2HCl(aq)

B. NaxCOs(aq) + 2HClag) — 2NaCl{ag) + H20() + COxAg)

. 2FeSO4aq)+2Hi804nq) — Fea(SOMlaq) +2H0() + SOx(g)

D.  Na:S:Osxfaqy+2HCHaq) —+ S(s) + SOafaq) + H20(1) + 2NaCl(aq)

DSEI8 25
100 on® of 1.0 M HCl(aq) rescts with excess zinc granules giving curve A in the graph below.

vohume of
hydrogen formed
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Which of the fallowing changes may give curve B?

A, Incrense the temperalure by 5 °C,

B.  Use the same tnass of zine powder instead of zine granules.

C.  Use200 cn® of 0,8 M HCl instead of 100 em® of 1.0 M HCl(ag).

D,  Use S0 cm® of 1,50 M HCl(ag) instead of 100 cm® of 1.6 M HCl(rq).

DSEL8 33
Consider the following two reaclions:
Renction Reactants
m 1.0 g of NeaCOs(s) + 100 e’ of 1.0 M HCl(aq)
qan 1.0 g of NayCOs(s) + 100 em? of 1.0 M CH:COOH(aq)

Which of (he following stalements nre correet if the two reactions arc performed under the same
experimental conditions?

(Relative atomic masses : C= 12,0, 0= 16,0, Na =23.0)

(1} The decrease in mass for the two reaclion mixture is (he same.

(2} The initiaf rate of Repction (I} is higher than that of Reaction (k).

{3) The heat given out for the two reactions is {he same.

A. (1yand (2) only B, (1)and (3)only
C.  (2yand (3)only D. (D (2yand(3)
DSEI8_36
Consider (ho following statements and choose the besi answer;
1* statement 2" stateanent

The molar volume of hromine is larger than
that of fluorine at room temperature and
prossuwe.

DSE9_34
Consider the following reaction :

MnOz(s%
2H:02{aqq)  — 2H20(1) + Ox(g)

The molecular size of bromine is layger than
that of fluorine,

Which of the following statements is / are correct if the concentration of H20:x(ag) changes from 2

M to | M, while the ofher conditions remain unchanged?

(1} The conswmption of MnOy(s) will decrease.
{2) The rate of formation of Oa(g) will decrease.

(3} The volunie of Oafg) formed will decrease.
A, (Iyonly
C.  {1)and (3)only

B. (@)only
D.  (2)and (3) only
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DSEI19_35
Consider the following reaction :
5NaBr(aq) + NaBrOs(aq) + 6HCl(aq) — 3Bra(aq) + 6NaCl{aq) + 3H20(1}
(colourless)
Which of the following can be measured in order to follow the progress of the reaction ?
(13 pH of the reacting mixture
(2) pressure of the reaction system
(3) colour intensity of the reacting mixture

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

C. (2)and {3)only B. (1),(2)and(3)
DSE20_25

25. Consider the following reaction :

4Hy(g) + Fe;04(s) — 3Fe(s) + 4H,(XI)
What is the minimuam volume of Hy{g) at room conditions required to form 0.168 g of Fe(s) ?

(Molar volume of gas at room conditions =24 dm’;
Relative atomic mass : Fe = 55.4)

A. 24 cm®
B. 48 em’®
<, 96 em®
D. 192 cm®

DSE20_35

35 Refer to the following set-up :

beaker

Cross

Which of the following reactions can the effect of concentration on rate be studied by the above set-up ?

[¢3] MgO(s) + 2HCl(aq) — MgCl{aq) + HyO)
) Ne#y8,04(aq) + 2ZHClag) —» S(s) + SO«{g) + H,0(1) + 2NaCl(aq)
(&3] Mg(s) + ZnSOaq} —+ MgSO.(aq) + Zn(s)

Al (1) and {2) only
B. (1) and (3) oniy
C. (2) and (3) only
b. (13, (2) and (3}
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DSE21_25

Dircetion: Questions 25 and 28 refer to the following experiment on the study of the rawe of reaction betveen
HCOH(aq) and Brz(ag) at a certain temperature. It is given that the rate depends on both the
concentrations of HCO2H(aq) and Bra(ag) :

HCOH(aq) + Bra(aq) — 2HBr(ag) + COxg)

5.0 em?® of 0.05 M HCO;FH(aq) are separately added to four conical flasks each containing Bra{ag) prepared by
niixing different volumes of 0.05 M BeAaq) and water as shown in the table below :

Conical flask Volume of 0.05 M Bra(aq) / cm® | Volume of water / cm®
A 1.0 4.0
B 2.0 i 3.0
[5 3.0 | 2.0
| D 40 | 1.0
25. In which of the above conical flasks does the reaction have the fastest initial rate 7
A A
B B
(& Lef
D. D
DSE21 26
26. Which of the following graphs best represents the variation of [Bra(aq)] in the reaction mixture of conical
flask B with time ?
A, B.
£ \‘ &
=) &
LB, - 02 i
0 time 0 time
(c D.
7 )
¥ kot
=5 &,
0 +—— o -
(] tme 0 time

=
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Structural Questions

CES0_02b
Two different samples of calcium catbonate (A and 1), each weighing 0.8 g and contaning inert
Inspurities, were allowed to react with excess dilute hydrochloric acid under the same laboratory
conditlons. The volumes of cacbon dioxide gas evalved with tite are shown in the geaph below:

150

i ~ = «- = Sample B

8

1
~ Shmple 4

L LB

w
i=1

Volume of carbon dioxide gas (cn®) -

<

Tima (2} -~
6] Draw a dingram to show how the above experiment can be perfornied in the laboratory,
() Bxplain why the stopc of the eurve for sample A is steeper at X than at Y.
(i) Prom the two curves, deduce TWO differences between sample A and samiple B,
(ivy (1) What is the tofal volume of gas liberated front sample B2

) Hence, caleulate the percentage of calcium carbonate in sample B.
(Relative atomic masses; C = 12,0, 0 = 16.0, Ca = 40.0;
Molar volume of gas under the laboratory conditions = 24 din’)
(10 marks)

CE92_02¢
1.0 g of calcium carbonate is added to 50.0 em® of 0.1 M niteic acid. At the end of the reaction,
55.0cm* of a certain gas are collected at room temperalure and pressure.
()  Draw adiagmm of the sct-up suitable for this experiment.
(i)  Caleulate the theoretical volume of the gas which would be liberated at raom temperature
and pressure.
(iit)  Explain any difference between the theoretical volume and (be volume of the gas collected.
{Relative atomic masses: C = 12.0, 0 = 16.0, Ca = 40.0;
Molar volume of gas at room temperature and pressure = 24,0 dn®)
(6 marks}

256

CE92_03b
Neon, a monatomic gns, oveurs naturally as a mixture of three Isotopes. The relative abundance of

tiese isotopes is tabulated below:

Isotope ¥Ne iNe 22Ne
Abundance / % 20,52 0.3% 92.17

(i) State the number of electrons in the outermost shell of a neon atom,
(i)  Explain why ncon gas is monatomic.
{iify  What is meant by the ferm ‘isotope’?
{iv) Caleulate

M the relative nfomic mass of neon.

@ the densily (in g diw'™) of neon gas at room temperature and pressure,

(Molar volume of gas at room temperature and presswre = 24,0 dim’)

(7 marks)

CE92_05a
Sodium fiydroxide can be manufactured by the elestrolysis of concentrated sodium chloride solution

in the fotlowing set-up, where A and B are lnert clectrodes.

0]
(i

(i)

diaphragm

chlovine gas --S‘\ { “ “"‘E hydrogen gas

-3 concentrated sodium
-1 chioride soltion

d.c. power supply

Explain which electrode, A or B, is the cathode.

Using the concept of profercntial discharge of ions, explain the electrods reactions and why
sodium hydroxide can be manulactured by the above electrolysis.

If 234 g of sodium chloride are used up during the electralysis, caleulate the volume of
fiydrogen tibersted al room lemperature and pr

(Retative atomic masses: Na = 23.0, Ci = 35.5;
Molar volume of gas at room temperature and pressure = 24.0 dnr’)

(9 marks)
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CE93_04b

To determine the percentago by mass of calcium carbonate in egg shells, a student added 100 em’®

of 2 M hydrochloric acid to 0,3 g of cgg shells in a container. Afler 30 minutes, all the egg shells

dissolved and 67 ¢m’ of carbon diexide were collected at rooni temperature and pressure.

) Write ais equation for the reaction between calcium carbonate and hydrochloric acid,

(i)  Calculate the percentage by mass of calcium carbonate in the egg shells,

(iii)  The rate of reaction between the egg shells and 2 M hydrochlorie acid was slow. Suggest
TWO miethod to increase the rate of this reaction without using other cheraicals. Explain
your answer in each ease.

(Relative atomic masses: H= 1.0, C =120, 0 = 16,0, Ca = 40.0;

Molar volume of gas at room temperature and pressure = 24.0 din®)

(8 marks)

CE94 082
The rate of decomposilion of hydrogen peroxide solution in the presence of manganese(lV) oxide
was studied by means of the following experiment.
50.0 em’ of a hydrogen peroxide solution was mixed with 0.5 g of powdered manganese(1V) oxide
in a conical flask. The volumes of gas evolved at room temperatiice and pressure al different times
are shown in the graph below.

80 Ne

1

L

3 N
k4

g

2 40

i

‘B

a

g 20

Q

g

P

0 2 4 G g [{x
time ¢ minutey —~ '

() Wrlte an equation for the decomposition of hydrogen peroxide.

(i)  Compare the rates of decomposition of the hydrogen peroxide solution at points A, B and C,
and oxpiain why these rates are different,

(it}  Calculate the original molarity of the hydrogen peroxide solution.

(iv)  If the experiment is repented with an equal volume of the hydrogen peroxide solution and
1.0 g of powdered manganese(TV) oxide, would the shape of the eurve obinined be the same?
Explain your answer.

(Molar volume of gas at roons temperature and pressure = 24,0 din'y

(8 mraks)
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CE95_07a
The label on a bottle of ‘Effervescent Caloium’ tablets is shown below.

Effervescent Caleium
Each bottis contains 10 tablets,
Each tablet contains:

Calcium carbonate 625 ing
Vitamin C 1060 mg
Citrlc acid 1350 mg

Dosage: | tablet daily

Administration ;: Dissolve one (ablet in a glass of water.
Warning : (1) Keep out of reach of chifdren.

{ 12): e ivasiisasnasasinaisinass

(i)  Effervescence oceurs when a tablet of 'Effervescent Caleinn’ is added to water, Based on the
information given on the fabe), explain why ¢ffervescence oceurs,

(it} Suppose that a student puts a tablet of *Effervescent Calciuny’ Into an excess amount of water
and collects the gas liberated,

[43] Assuning that the tablet completely dissolves, caleulate the theoretical volume of
gas Hberated,

2) It is found that the volume of gas collected in the experiment is less than the
theoretical volume calculated in (1). Give ONE reason {o explain the difference,
assuming that there is no leakage of gas in the experiment,

(8 marks)
CE96_07a

The boxes below show some information about two atoms,
Hydrogen (H) and deuterium (I):

0]
1y
i

Mass number - Mnss number -+ 12

H D

Atonlic number — {1 Atomic number -» L

Suggest a term to indicate the relationship between a hydrogen atom and a deuterium atom.
Stato the number of neutrons in 1 deuterium atom,
Deuterium reacts with oxygen in the same way as hydrogen.
2Dx(g) + Oa(g) — 2D:0(1) AH is negative
The product of the reaction is known as ‘heavy water'.

[¢3) Expiain why deuterium reacts with oxygen in the same way s hydrogen.

2) Draw the clectronic structure of ‘heavy sater’, showing the electrons in the
outermost shells ONLY.

3) What is meant by ‘AH is negative’?

4) What is the formuln mass of *heavy water'?

5) 100 emy® of deuterlum and 100 cm® of oxygen, both measured at room temperature
and pressure, are allowed to react. Caleulate the mass of ‘heavy water® produced.

_ Omarks)
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CEO0Q_0%a
X, Y and Z are three different metals, The table below shows the result of two experiments carried
out using the metals or their oxides,

Experiment X Y Z
Adding the metal to | Effervescence No observable change | No observable change
water
Heating  the metal | No observable change | Metal produced No observable change
oxlde

(i} Based on the above information, arrange the (hree metals in order of increasing reactivity.
Explain your answer.

() An oxide of Y has fhe formula YO. When 1,08 g of this oxide is hented strongly. it
decomposes vompletely to give 60.0 em’ of oxygen, measured st reom temperalure and
pressure. Caleulate the relative atomic mass of Y.

{Relative atomic mass: O = 16.0;

malar volume of gas al room temperature and pressure =24.0 dm®)

(6 marks)

CE03 _06a
Anunonia gas can be prepared by heating a mixture of ammoniwm chiordde and calcium oxide in
the set-up shown below:

{est tube  olmnp
ammonium chioride

and ¢ealelum oxide ‘-:;:y.‘ R delivery tube
1. —— N

heat
(i) The reaction of ammonium chlotide with caleium oxide also gives calcium chloride as a
produgt, Write the chemical equation for the reaction of ammonium chloride with calclum
oxids.
@) Why isitnecessary to clamp (he test tube with its mouth pointing downwards as shown?
(i)  Decide which of the following set-ups, (1), (If) or (111}, shoutd be conneeted to the detivery
tube to collect the ammonia gas produced. Explain your answer.
= (in

~ g0s jar

— gas jar

(i

(iv)  Calculate the theoretical volume of ammonla gas, measured ot room femperature and

260

pressure, which can be obtained from the reaction of 1.0 g of annnonium chloride with excess
calcium oxide,
{Relative atomic massgs; H = 1.0, N =14.0, Cl = 35.5;
molar volume of gas ol room femperature and pressire = 24.0 dm?)
(9 marks)

CE04_08a
Coral congists mainly of calcium carbonate, An experiment was carried out to determing the
percentnge by masy of calcium carbonate in a sample of coral using the set-up shown below:

as syringe
excess dilute 808 syning

hydrochlotio acid

i) Write a chemical equation for the reaction of caleiwm carbonale wilh dilute hydrochiorie
acid,

{ii)  The mass of the sample used was 0.36 g, At the ond of the experivient, 78 cm® of carbon
dioxide was collected at room temperaturs and pressure.

Caleulate
[4)] the number of moles of carbon dioxide eollected; and
2) the percentage by mass of caleium cachonate in the sample,

(i)  Assuming (hat there was no Jeakage of gas In the sct-up, suggest ONE source of error in the
experiment,
{Mblar volunse of gas of room temperature aud pressure = 24.0 dm’;
relative atomic masses: C = 12.0, O = {6.0, Ca = 40.0}
(7 marks)

CE06_12
For question 12, candidates are required to give answers in paragraph form. For this question, 6
martks will be awarded for chemical knowledge and 3 marks for effective eonmunication,

You are provided with the following materials:
magnesiunt ribbon and 2M hydrochloric acid
Design a experintent to determine the molar volume of hydrogen at room temperature and pressure.
(You may use apparalus commonly available it a school Iaboratory.)
{6+ 3 marks)
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| ASLI9()_1)
In an experiment, 50.0 e’ of 1.0 M hydrochloric acid was allowed (o react with 10.0 g of marble
(in excess). The progress of tho reaction was monitored using the set-up shown below.

CE09_10
In an experiment, a data-Jogger with pressure sensor was used {o study the rate of decomposition of

hydrogen peroxide (H202) in the presence of manganese(IV) oxide. The relation between the étton waol

pressure and time measured is shown in the curve below. K
conical flask

[ (1 1 S I
R B .
A } hydrochlorio acid
[
Pressure = marble
1

top-pan balauce

The graph below shows the loss in mass of the conkeal flask snd its contents against time.

o
I

A :
T
| 1 Y
LT

i

—
<

Skt
7 Time—7~

(2)  Ths decomposition of liydrogen peroxide gives water and oxygen. After the experiment. it

o0
;
Z
8
£
L]
was found that the manganese{1V) oxide used did not undergo any ¢hemical change. 5 03
@) State the function of manganese(1V) oxide, g
(i) Explain why a pressure sensor could be used in this experiment. ,g 06
(iii) Write a chemical equation for the decomposition of hydrogen peroxide. Henee =
discuss the changes, if any. in the oxidation numbers of hydrogen and oxygen in the 3 0.
reaction. -§
(5 marks} B 02
[ Bxplain why the respective rales of decomposition of hydrogen peroxide difter at g '
points A, B and C on the corve. ! o
(ii) On the graph above, skeich a curve that should be obtained if the initial ' § 0 2 4 [ H i0
concentration of the hydrogen peroxide is Aalf of its original value, while all other i - time / ntinutes —
conditions remain unchanged. : (a)  Wiite a balanced equation for the reaction of marble with hydrochioric acid.
¢4 marks) (1 mark)
! (b) What is the purpose of placing some cotton wool at the nsouth of the flask?

AL99(1)_07 {1 mark)
In a chemical kineties experiment, samples of the reaction mixture are ramoved at regular time ‘ {¢)  Suggest how to determinc the rate of foss in mass of the conical flask and its contents at point
intervals for ttrimetric analysis. N from the graph.

Suggest TWO methods by which the reaction in the samples removed can be stopped or slowed {2 marks)
down. ‘ (d)  Account for the chenge in shape of the curve from point A1 to point P,
{2 marks) ; (3 marks)
i (e} The experiment was repeated using 50.9 cm® of 0.5 M hydrochloric acid and 10.0 g of
marble.

i Sketch a curve on the same graph to show the variation of the loss in mass of the conlcal

: flask and its conients against time.

; o - T o mark)
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ASLOOQE)_07
A chemieal kinetics experiment was catried out using a roll of magaesium rilbon which had been
exposed (o gir for some time. A piece of the magnesium ribbon of mass 0.12 g was placed in a flask

ASLOL(1) 07 ([Similar to DSE17_10]
The decomposition of hydrogen peroxide can be catelysed by catalase which is an enzyme.

containing 15.0 em® of 1.0 M hydrachloric acid. The progress of the renction was followed by 2H,0,(aq) M 20,000 + Oy(z)
measuring the pressare of the system at different times. The graph on below shows the results of w : o

the experiment, in an experiment to study the rate of decomposition of hydrogen peroxide, 10.0 e’ of 0.40 M

hydrogen peroxide solution and a small amount of catalase were used, The graph on below shows

é i o /-'C— -~ .,D the results of the experiment.
L i ~ o
b/ 8
i/ R
||/ L
£ : B g A0
0 P S ol
tinte -~ s 20/
(a)  Show, by calculation, that magnesiom was the limiting reactant, E
{2 marks) g 3
(b}  Account for the variation of pressure of the system as shown in the gmph 0 40 80 120 160
[6)) from A to B, lime /s
2 marks) (a) Draw a labelled diagram of the experimental set-up used.
(i) from B to C, and (2 marks)
(1 mark) (b) Account for the change in the rate of decomposition of hydrogen peroxide as shown in the
@iy fromCtloD. graph.
2 matks) (3 marks)
(¢)  The experiment was repeoted wsing the same mass of the magnesium ribbon and 15.0 e of () The experiment was repeated using 30.0 eny® of 0.20 M hydrogen peroxide solution while
2.0 M hydrochloric acid. Sketch, on the same graph, the variation of pressure of the system keeping other conditions unchanged. Skefch, ox the same graph, the results of the repeated
in the repeated experiment, Explain your answer. experiment,
(4 marks} {1 mark)
{d) Suggest snother substance which can catalyse the decomposition of liydrogen peroxide,
(1 mark)
264
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ASLO3(I) 10

ASLO2(D_N
on_ An experiment was carried ot to study the rate of the following reaction:

The sei-up shown below was used (o investigate how the concentration of $204*(aq) alects tlie
rate of the following reaction.

$:07(aq) + 2H'(aq) —~ S{s) +SOg) + .0 CaCOx(s) + 2HCHaq) — CaCllaq) + H0() + COug)

{ A sample of marble chips was allowed to react wih 8.1 M hydrochloric acid, which had been
saturated wilh carbon dioxide. The graph below shows the experimental resuits obtained

beaker : HAEE
i 20,0
HCl(aq) 4 ax
+ white paper | "’g
Na»820:(aq) cross H ~ §
T o Eetd
o 4
?O) mEN
10.0 em? of 1.8 M HCl(ag) and 25.0 em? of H;0(1) were mixed in a beaker. 5.0 om? of 0.040 M g NNuN
Nn2$20:(aq) was tlen added to the mixture and simultancously a slop-watch was started. The time, ‘g 40.0 - &
t, required for the eross to disappear when viewed from above was recorded. The experiment was 3 1 ]
repealed using the same volunie of HCI(aq) but different volumes of HaO([) and Naz8:04(aq). The g
{able below lists the resuits obtained. ¥ o
ay VI
Q 4
£33 -1
—— Volume used / ey’ whe g ’
POTmEt T OMHCIGg) | FaO() | 0.040 M Na:S:03(aq) s |
I 10.0 25.0 5.0 {70 ! ¥ 2 4 § 8
P 106 200 10.0 23 time / minutes -
3 180 £5.0 15.0 56 i () (i) Suggest how hydrochloric acid can be saturated with carbon dioxide.
4 (0.0 10.0 20,0 42 €1 mark)
S 10.0 5.0 250 33 : @y If the hydrochloric acld used has not been saturated with carbon dioxide, different
6 10.0 0.0 30.0 y experimerttal results would be obfained. Sketoh the results that would be obtained on
{n) Explain why i the graph.
(iy different volumes of water were used in this investigation, and : {1 mark)
(1 mark) (by (i} Suggest how the rate of the treaction at a padicular time can be deternined from the
(i) the cross, when viewed from above, disappeared after time {. : graph.
{! mark) | (2 marks)
1 i (i} Explain why the mic of the reaction deercases will time.
(b)  Pleta graph of — aginst the volume of 0,848 M Na,5;03(aq)used, !
t | {1 mark)
(3 marks) ; {¢)  Keeping the other conditions unchanged, the experiment was repeated using
(¢)  What conclusion can be drawa fron this investigation? Explain. i (i) ihc same mass of powdered caleiun: carbonate instead of marble chips, and
(2 marks) : {1 mark)
{d) From your graph, estimate the value of y in the table. (i} The same volume of 0.1 M ethanoic instead of 0.1 M hydrochloric acid,
(I mark) : {1 mark)
i State and explain the respective changes in the reaction rate,
267
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ASLO4(D)_05 (modified)

Glycerine has the following structure: formation of acrolein can be represented by the following equation:
H
[ i H. 0
i H—~C—OH ‘cl:’
H_?—OH H—C—OH ——= H-C + 2H,0
H—~C—0H e BN
H~-C--0H l{l
l!i acrolein
(&)  Give the systematic name of glycerine, ()] Suggest & chemical test to show the possible presence of noroleint in a sample of
(1 mark) glycerine,
(b  When glycerine is freated with a mixture of concentrated nitrie(V) acid and concentrated i (Z‘mnrks)
sulpliueie(VI) acid, trinitroglycerine is formed, (i) Acrolein readily undergoes addilion polymerization, Draw the repeating unit of the
H H polymer formed.
| | {1 mark)
H—C—0OH cone, HNO, H=C-0NO,
i e H=§—ONO, ASLOS(IT)_08
O cong. H,80, s )|
" |C - o (; o Xa{g) undergoes decomposition according (o the foliowing equation:
H H Xao(g) — 2X{g}
trinitroglycerine
Trinitroglycerine is an explosive, Nilroglycerin can explode to give carbon dioxide, water, in an experiment {o study the decomposition of Xz(g), 0.100 mol of Xa(g) was chargd into a closed
nitrogen and oxygen gas as following equation. container of volume 1 dm® kept at a constant temperature. The geaph below shows (he variation of
the conceniration of Xa(g) in the container with time.
JGHsNOs() — __COug) + __HaO(g} + __Nifg) + _ Oug) 0.200, T Tt TR
edbt g i o READY 8 ,."‘.f. T
= P 1!73 ST
{i) Balance the above cquation for the explosion of nitroglycerin. w Iy .T”: ra { |_+r ] ::J;Tﬁi
’ oaso EaaE
(1 mark) ,g 1 - T H
[} Calculate the theorctical volume in e, measurcd at room temperature and 23 0 i T 2
presstire, of gas produced when { g of trinitroglycerine explodes completely. \5 - ,_? - _{ Hi bt "x i H
(Formula asses: CilisNiOy = 227; ,g ol TR 2k
Molar volume of gas at room temperature and pressure = 24 dm’) g I :sﬁf;- & i
T ¥ .
(2 marks) § s il 4 54» . '
[¢11)] Caleulate the enthalpy change of decomposition of trinitroglycerine, from the § 00507 : Vi tey i
enthalpy terms given below. : 4
L 1
AH®% 105/ kJ mal-! . ® ¢
CsHsMNaOs(l) ~364 thne /s~
COufg) -394 () From the graph, caloulste tiie average rate of decomposition of Xa(g) in the time intemnal
H20(g) —242 fromt the start of the experiment to the 40® seconard, :
(2 marks) (2 marks}
(iv) Besides forming a large volume of gases, give another TWO reasons why (b) Sketch, on the same graph, the variation of the conceniration of X(g) with time during the
trinitroglycerine would undergo explosion upon ignition. experiment.
{2 marks) (2 marks)
{¢} A somple of glycerine. after boing stored for a long time, may contain acrolein. The (¢)  Explain, inmolecular terms, why the decomposition of Xzfg) is faster at a higher temperature.
268 (2 marks)
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ASLOG(H_07

A student performed an experiment o investigate (he rate of reaction between zine and and acid. 6
g of zinc grnnules was added to a conica! flask comtaining 100 o’ of 2 M hydrochloric acid at 20
°C. ARerwacds the cxperlment was repented with the following changes. In each case, state and
oxplain whether the expeeted reaction rate would increase or decrease.
(a) 6 g ofzinc powder was used instead of zine granules,

(1 mark)
&) 100 e’ of 2 M ethanole acid was used instead of iydrochloric acid.

(1 mack)

(¢)  The temperature was ralsed (0 50 °C.
{1 mark)

ASLO6(ID_10
Ammonia reacts with oxygen in the presence of platinum to give nitrogen monoxide.

P
4NH(g) + 50,(g) —= 4NO(g) + 6H,0(g) +H<0

(&) NHi(g) and Ox(g) are allowed fo react in a vessel of constant volume. Find the rate of
consumption of Oz(g) if the rate of formation of NO(g) is 1.24 x 10 mol dm? s,

(2 marks)
() Platinum is & catalyst in the above reaction, Wiat is meant by the term *catalyst™?
) {1 mark)
(c)  State sn important industrial product that can be ebtained from NO(g).
{1 mark)

ASLO8(t)_07
The dingram below shows the essentinl components of an Instrument for studing the kinetics of the

reaction:

H*
Br(aq} + HCO,H(ag) — 2Br (ag) + 2i{'(ag) + CO,(E)

o | wiod

light filter teaction detestor  recorder
sourte misture

(n)  What Is this instrument?

{1 mark)
{b) What physica! parameter of the reaction mixture is measured by this instrument?

{1 owrk)

(¢)  Skelch a graph to show the variation of the measured physical parameter with time.
{1 mark)

270
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ALOS(I)_08a

Super glue works ns an adhesive by addition polymerization as shown below:

CO,CH,CH,  addition H CO,CH,CH
/ , 2CH;CH,
n HyC= C\ polymecization é_i A
i
N H CN "

Two cxperiments were caried owt to study the effects of NaOH{aq) and R:0Q) on the
polymerization, The conditions of the experiments were the same except that one was conducted in
the presence of NaOH(aqg) and the other in the presence of HxO(l), Figure shows the change of
tentperature of two reaction mixztures with time.

-

NaOH(aq)

HO)

DR, ot 3
1

time / minutes ~»

-

change of teryperatme / °C -
~ bl

-

() Account for the increase and decrease in temperatuze of the reaction mixtures.

' (2 marks)
(il) Suggest a reason for the significant difference in the two curves,

{1 mark)

ASLI0(T)_02
A student made the following remark:

¢ Pl i
The rate of an elementary gaseous reaction increases with temperature because the sverage kinele
energy of the reactant molecules increases with temperature.”

Is the explanation provided by the sfudent regarding the increase in reaction rate appropriafe?
Blaborate your answer.

(3 marks)

m
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AL10(IT)_02b [Similar to DSELZPP_10]

() Completo and balance the equalion of the following reaction under an acidic condition: of £(g), O(g) and R(g).

) {2 marks)
MiOsaq) + C:O& () +____ ~—= Mo™(aq) + COig) + ()  Ifthe mixture of P(g) and O(g) is allowed 1o react at the same temperature but in a closed
{1 mark} container of volume 2 dm? justead, will the fime required for the renction to complete

(i) An experiment was performed to study the kinctics of the reaction in (). The graph below remain the samc? Explain.
shows the results abtained: (1 mark}
; {¢) Explain why the collisions between molecules of £{g) and Q(g) will not necessatily lead

2.5 {o a reaction,

{2 marks)

2.0
DSEI2PP_[0 [Similar to AL10(I))_02b]
The equation below shows the reaction of potassium permanganate with sodivm ethanedionte under

acidic conditions:
IMOF(rg) + SC:04-(aq) + 16H'aq) —=2MnP'(agy + 10COxg) + BHO()

1.5

MnOy(aq)] / 10~ mol dmy#
5

A student conducted nn experiment 1o study the mte of this reaction. The results arc shown in tho

© 30 6 9 20 150 180 graph below:
time/s 4
€8] Suggest & physical method for monitoring the concentration of MnOa(ayy) fons in ”
the reaction mixture. E 251
1 mark) g 20 4
@) Suggestan explanation for the variation of the concenteation of MnOs~(aq) ions with 5
time. T_- 15 4
{3 marks} g’
DSE11SP_to o, 10 4
P(g) reacts with O(g) irceversibly to give R(g). A mixture of P(g) and (g) is allowed to react in %
closed container of volumic | dnt kept at a constant tempetature. The graph below shows the = %
changes in concentrations of P{g), O(g) and R(g) in the container with lime, *
060 —r 97750 100 10 200 280 300 350 400 430
; e time /s
:%r e i S (8) Suggest ONE physical method that can be used lo monitor the concentration of MO+ ™(aq)
s ions in the reaction mixture,
g {1 mark}
E—t (b) Based on the experimental resulls, the student suggested that one of the products might have
E catalysed the reaction.
g (i) What evideiice from the above graph supports the student’s suggestion? Explain your
4 ARSWeL.
{2 marks)
(iiy Suggest how the student can show whether or not Mn{aq) is o catalyst for (his
ST W e reaction.
lime / minufe (2 marks)
{a}  With referesce to the above graph, deduce the chemical squation for the reaction in terms
272 DSEf2_k!
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volume, mcasured at room temperature and pressure, of the gas produced when the bag is
inflated.

(Formula masses: NaN3 = 65,0, KNO3 = 101.1;
Molar volume of gas at room temperature and pressure = 24 dm’)

In an experiment, 50 e’ of 2,0 M HCI(aq) was added (o a conical flask containing 2.0 g of zinc
powder. The curve in the graph below shows the volume, measured at roon temperature and
pressure, of the hydrogen gas liberated in the first few minutes of the experiment. The dotied line
in the graph is the tangent to the curve st the start of (he reaction.

3 marks,
60 R 3 'TTI T ”{;&‘_:’;‘f %7 i (e} The main function of NaNa(s) is to produce Nafg) for inflating the aitbags. Suggcsl( why it ii
"g FHEE ANeR é}v e : necessary to include KNQs(s) in the sirbags.
E}, LR ‘: P ' ) {1 mark)
g s . AT HEE L xum.ul ¢ is a toxic chemical, Thus any NaN3 waste remained during the manufacture of
E Al Etitnp Gl safety airbags needs speolal treatment before disposal. The treatment involves fitst dissolving
g il Al i NalNy in water, and then reacting the solutton fotmed with excess nitrous, HNO:({aq), The
e+ glszi: A TEE P E graph below shows the variation of the concentration of NaNs(aq) in the reaction mixture
‘g’ Einp anars HHE T HHHT with time in one such process:
'§ :.'“ SRANN ‘_i HE L
LT = AREN R a RE TR 4
o ! 2 3 4 0010
tinwe / minute =
(2)  The ‘initial rate’ of a reaction is defined as the instantancous rate at e start of the reaction. 5
With reference to the graph above, calculate the initial rate of the reaction with respect to the —g
volume of liydrogen gas liberated, = \S
(1 mark) g 0.005 B8 L
(b) Explain qualitatively the effect on the initial rate of the veaction of replacing the 2.0 M g
HCHaq) with 2,0 M H2804(aq}.
{1 mark) SR
(¢} Upon completion of the reaction, ail the zine powder was used up. Caleulate the theoretical 0 |
volums of hydrogen gas liberated measured at room lemperalure and pressure, 0 10 2 A
{Molar volume of gas at room temperature ond pressure = 24 dm’: Relative atomic mass: Zn thme /3
= 65.4) (i) Calculate the average rate of consumption of NaNi(aq) in the fiest 10 scconds.
(3 marks} (1 mark)
(i)} Suggest how the instantancous rate of consumption of NaNy(aq) at the 10% second can
DSEI3_11 be determined from the graph.
Safety nirbags are important devices installed In vehictes. During a serious ear crash, the chemicals (1 mark)
in the airbag immediately react to release a large amount of gas. An airbag hence inflates instamtly,
prolecting the passenger. The main chemicals in safely airbags arc sodium azide (NaNs) and
potassium nitrate (KNOs). The equations below show the reactions involved when an airbag is
inflated,
2NaNy(s) — 2Nafs) + INu(g)
10Nafs) + ZKNQa(s) —= KiO(s}) + 5NeO(s) + Mafg)
()  Explain why the NaMs(s) and KNOs(s) uscd in the airbags are in (he form of flte powder.
() mark)
(b)  An airbag contains 100.0 g of NaNy(s) and 200,0 g of KNOs(s). Calculate the theoretical 275

274
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DSEl4_10

You arc provided with comtiion laboratory apparatus, caleium earbonate and 1M hydrochioric acid.
Outline low you wevld perform a fair comparisen in studying the offect of different concentrations
of acid on the rate of production of carbon dioxide from the following reactions

CaCOafs) + 2HCHaq) — CaCliaq) + H0() + COiD
# marks + | mark)y

DSE15_09
Consider the reaction below:
ecatalyst
CH,(CH,),CH=CH(CH,},CO,CH,(l) + Hy(g) ——» CH,(CH,),CHCH(CH,),CO,CH (1)

methyl oleate

Atroom temperature and pressure, a micra-scale experiment was performed using the sct-up shown
below tn which 0.080 g of methyl olente In an organic solvent was alfowed to react with excess

Ha(g). The Hafg) flowed fram the inverted measuring eylinder to the reacting flask through the
tubing.

=T

dircction of Ha(g) flow l i

methyl oleate in an organic solvent
+

catalyst

(2}  Stale one advantage of conducting this reaction in a micro-scale experiment,
(1 mark)
(W)  Explain why the right end of the tubing was placed at the uppermost position of the inverted
measuring oylinder.

(1 mark)
()  State an expected observation in the lnverted measuring cylinder during the reaction.

{1 mark)
{d) Calenlate the theoretical volume of Ha(g) needed for the reaction fo complete at raom
temperature and pressurg.
{Moiar voluime of gas al room femperatare and pressure = 24 dm?;
Relative molecutar mass: methyl oleate =296,0)

.3 marks)

276

(¢} (i} Sketeh, In the graph below, the vatistion of the volume of Halg) in (he measuring
cylinder with time from start until the completion of the reaction, You should Jabe| this
sketch as *A?, {The measuring cylinder initially contained 10.0 om’® of Hafg). The first

few points have been given in the gra
Vit

vokune of Hx(g) / em®

thne (1 mark)

(i} In the same graph above, give another sketch as required in (i) butt only using 0.040 g

of methyl oleate for the reaction while the other conditions remain unchanged. You
should label this sketch as *B’.

(1 k)

DSEi6_!1
Under certain conditions, a pink compound X react with NaOH(aq) to give a colorless product.
Three trials of an experiment were conducted to study the kinstics of the reaction, Firstly, three
NaOH(aqg) solutions were prepared by mixing different volume of 2.0 M NaOH{ag) and H>0({) at
25 °C. after that, one drop of X was added top each of the them and the time needed for the pink

color to disappear was recorded. The relevant data is shown below:
Volume of Volume of Time needed for the
2.0 M NaOH(aq) used / cm® | HaO)) used / om® | pink color to disappear/ s
Trial | 5.0 [ [}
Trial 2 4.0 LO 76
Trial 3 30 2.0 101
(8  Why is it nccessary to maka the total volumie of the reaction mixturcs the same for the trials?
{1 mark)

(b)  Given thal at 25 °C, [H*aq))[OH (aq)] = 1.0x10Y mol? dmi, caleulate the pH of the
NoOH{aq) solution prepared in Trial 2,
{2 marks)
{¢) DBased on the information provided, deduce one factor which affects the rate of this reaction.
{2 marks}
(d) Delection of color change using naked eye is not accurale cnaugh. Suggest an instrumental
method that can be used to more accurately deteet the color change,

(1 mark)

217
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DSEL7_10 [Similar as ASLOIQI)_07)
in an experiment performed under roon conditions as shown below, 5.00 em® of HyO:(aq)
decomposed inlo Ox(g) and HaO() in the presence of a eatalyst. Ga(g) was continuous releascd
from the slart of the experiment untif the third minute when a total of 60 cm”® of gas was collected.
After {hat, no more gas was collected.

HOs(ng) + calolyst

{a)  Caleulate the initial concenteation of HaOx(aq). in mol dm™>.
(2 matks)

(b)  In the graph below, skeich the variation of the volume of gas collected with time in the first
4 minuies,

AEEH Y :
a3 o e
B I IS —li ! e i
~ B At 1 LR v
B oot [ ] s
TR L -
g { i s :
9 =l FErbd ! i [ b
é} 005 | _-L.t.-. i ; o] ' i; R o
g,a { i B 5 . K i

gk Qs Redta o 68 IS ROINE R

530:_ b [ ey s
g "‘__:;'_"..L....!i""f'l{lf.-.'f:'!:

i A e !!.f::.!{:li' ) oo

o R ] 25 5 SRR t;l. N I;w‘"“'

time / minutes

{2 marks)
(c}  The experiment is repoated using HyOx(aqg) at & higher temperature but other condilions
remain unchanged, Explain whether the total volwne of gas obtained would still be 60 cm?.
{The volume of gas is measurcd at room conditions.y
{1 mark}
(d)  Suggest another method that can be used to follow the progress of this reaction.

{1 nmark)

278
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DSEI8_02
Thiis question involves the preparation of ammonia gas and the investigation of the properties of
ammonia gas in a laboratory.
(0}  Solid calciom hydroxide reacts with solid ammonium chloride to form ammonia gas. Draw
2 Igbelted diagram to show the set-up involved and how smnonia gas is collected.
(2 marks)

DSE18_i1
Constder the following reaction:
Br{sq) + HCOH(aq) — 2HBr{ag) + COu(g)
In an experiment to study the rate of consumption of Bra(aq), cqual volumes of 0.01 M Bry(aq) and
1,0 M HCOH(aq) were mixed, The propress of the reaction was followed by measuring a certain
parametsr of the reaction system using a colorimeter. The graph bolow shows the results from the
start of the reaction.

—

time "

{a)  Assume that the rate of change of the parameter with time can represent the rate of reaction.
(i}  According to the shape of the curve abave, suggest what the paramteter should be,
{1 matk)
(i) The initial rate of the reaction can be determined by a suitable sketch on the above
graph. Draw the svitable sketch on the above graph, and describe how the initial rate
of the reaction can be oblained from the sketch.
. (2 marks)
(iii) According o the grapl above, the rate of teaction at A is higler than that at B, Bxplain
this at molecular fevel,
{2 marks)
(b}  Suggest another method that can follow the progress of the reaction.
{1 mark}

279
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DSE19_lI
Two trials of an experiment were performed using the set-up below (o study the reaction between
niteic acid and calciut carbonate. A gas was formed in the reaction, ’

cotton wool

HNOx(aq)
CaCOs(ng)
balance

The chemicals used are listed in the table below while other experimental conditions were the same.

Teiat Mass of CaCOs(s) Volume of 3.0 M HNOs(aq) Votume of H20(l)
added/ g added / om? added / oo’
1 30 10.0 20.0
2 3.0 20,0 10.0
(@) Write the chemical equation for the reaction between nitde acld and calcium carbonate.
{1 mark)

Tdal

Trial 2

: -

L) ¥ 1 1 L T )
z 4 6 8 10 12 4 16 18 20
time / minwte

(i)  Calculate the average ratc of formuation of the gas from the 2 minate to the 12™ minute
for Trial 2.
{2 marks)

(i) Explain ONE diffcrence in the shape of the curves for Trial | and Trial 2.
(2 marks)

(¢}  Suggest how the effect of surface area of solid reactant on the rate of reaction can be studied
using the above set-up.

280
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DSE20_13

DSE21_10

)

el

3,

10.

HCiagy+  Zn{s)
{excess) (fixed mass)

With reference to the set-up shown below, describe how the effect of concentration of HCl(aq) on the rate
of the reaction can be studied. Your answer should include TWO labelled curves sketched on the graph
below, one using solid line and the other one using dotted fine, Labe! all curves and axes.

(6 marks)

T
1
1)
1

Ha(R)

A tablet contains solid sodiom ‘ﬁydfogé;{éa‘rbhnate and solid citric acid (water soluble). An experiment vijxs
performed under room conditions to study the rate of formation of COz gas when the tablet was placed in
deionised water.

{a) The diagram below shows an incomplete set-up. for the experiment

deionised water
{saturated with CO; gas)

tablet

(i} Explain why the deionised water used should be saturated with CO. gas before the start
of the experiment,

(i} Add suitable drawing (with label} 1o the above diagram to show how the volume of the
CO;z gas formed can be measured.

(2 marks)
{b} 631 The graph below shows the variation of the volume of COy gas formed with time for the
experiment :
[I\l\ -

(5=

votmne of CO; gas formed / om®
"

N

Y i B B ]
time / second

Assuming that cilric acid was in excess and no other substances reacted with sodium
hydragencarbonate, caleulate the mass of sodfum hydrogencarbonate in the 1abler,
(Molar-masses - sodium hydrogencarbonate ~ 84.0 g, citric acid = 192.0 g;

Molar volume of gas at room cenditions = 24 dm’}

(i) Sketch another curve (using dotted line) on the sbove graph to show the mxpected
experimental resuit if the tablet is ground into a powder, with all other experimental
diti ini el

&

{3 marks}
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25. A mixture consists of methane and ethane. 50 cm® of this mixture completely b}lms ‘in oxygen to form
80 cm® of carbon dioxide at room conditions. What is the volume of methane in this mixture at room

conditions ?

(Molar volume of gas at room conditions = 24 dm?)

A. 10 cm?
B. 20 cm?®
o 30 em®
D 40 cm®
26. 50 cm?® of 0.10 M HCl(aq) reacts with excess calcium carbonate powder in an open conical flask giving
B 3L Consider the experimental set-up shown below :
A
& oo
°S | @
g £ "
g v
8 o b ¢
§ .2
= O r & . .
§ § ’ 4 ' Under room conditions, which of the following pairs of reactants can the progress of their reaction be
¥ followed by the above set-up ? v
5 . S 6} Zn(OH)y(s) and HNOs(aq)
time / minute @) Mg(s) and HCl(aq)
3) KBr(s) and Cl(aq)
i i i A. (1) only
?
Which of the following changes may give curve Y ? < @ nly
C. (1) and (3) onl
Increase the temperature by 10 °C. D (2; and (3; onlz

Use 25 cm® of 0.10 M HCl(aq) instead of 50 cm? of 0.10 M HCl(aq).
Use 50 cm?® of 0.05 M HCl(aq) instead of 50 cm® of 0.10 M HCl(aq).
Use the same mass of calcium carbonate granules instead of calcium carbonate powder.

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

( H202(aq)

500 cm?® measuring cylinder —

MnOy(s) + detergent solution

When 10.0 cm® of 3.00 M H,02(aq) was mixed with a small amount of MnOx(s) and detergent solutiqn at
room conditions, Oz(g) started to be released rapidly and foam was produced. The MnOx(s) remained
chemically unchanged at the end of the reaction.

10. (c) Upon completion of the reaction, all the H,02(aq) was used up. Calculate the theoretical volume
~ of Oy(g) released at room conditions.
(€] Write a chemical equation for the decomposition of H202(aq). (Molar volume of gas at room conditions = 24 dm?)
(2 marks)

(d) In the experiment, the time taken for the foam to rise from the mark at 100 cm® to the mark at
200 cm® of the measuring cylinder was 18 seconds, while the time taken for the foam to rise from
the mark at 200 cm’ to the mark at 300 cm® was 63 seconds. Explain these results.
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Section C

Analytical Chemistry

Answer ALL parts of the question.

34

(a)

(b)

Answer the following short questions :

@

(i)

(iii)

Suggest a chemical test to show how SO,(g) and CO»(g) can be distinguished.
(2 marks)

Illustrate how CH3CH,CHO(I) and CH3COCHG3(1) can be distinguished from their respective

mass spectra . Q \

S e 'ﬂ--éi E-\-\ —Q—3~C' (2 marks)
o\

Which one of the following chemicals is the most suitable for drying ethy! butanoate ?

concentrated sulphuric acid, solid sodium hydroxide, anhydrous sodium sul,

A solid sample consists of a compound Y and a small amount of an impurity Z. The following steps
were performed in an experiment to obtain pure Y(s) from this solid sample.
(Given : Y is more soluble in deionised water at 80 °C than at 25 °C.)

—_—— — PRE——

Step (1) : 1.40 g of this solid sample was added to M’ of deionised water and heated to 80 °C.

Step (2) : Water-insoluble activated charcoal was then added to remove Z. The mixture obtained was

filtered when it was still hot.

Step (3) : The hot filtrate obtained was allowed to cool slowly to 25 °C. Y(s) was formed.

Step (4) : The cooled mixture was filtered to collect Y(s). After washing and drying, 0.75 g of Y(s)

was collected. -

@

(i)

(iii)

(iv)

)

It is given that no more than 3.04 g of Y(s) can dissolve in 100 gnf of deionised water at
80 °C. Show, by calculation, that all of Y in this solid sample should have dissolved in
Step (1).

(1 mark)
Explain why the mixture was filtered in Step (2).

(1 mark)
Name the process of the formation of Y(s) in Step (3).

(1 mark)

Suggest one reason why the mass of Y(s) collected in Step (4) was smaller than the mass of

Y in this solid sample.
(1 mark)

Y and Z can be separated by chromatography. Thin layer chromatography (TLC) and column
chromatography were performed separately with this solid sample using the same stationary
phase and mobile phase.

(Given : Ryvalue ofﬁs greater than that of Z.)

(1) Sketch a labelled chromatogram of TLC to show the expected result.

(2) Explain whether the first-collected fraction in the column chromatography is Y or Z.
T (3 marks)

Provided by dse.life




— c — — ¢ O & ek ke ke —

Marking Scheme Structural Questions ]'
MCQ CE90_02b i
CES0_08% A CR90_11 A CE91 03 c CB9Y 32 B 0] i ! 2} i
CE9Y_09 B CE94_47 c CE95_31 D CHY6_11 B ! ,'
CE96_1% c CI96_32 B CE97_17 c CR97_34 B (1 3
CrY8_28 B CE98_46 & CR99_16 D CHOL_10 & i
CRO1_27 B CEO1_33 c CE92_16 B CE(3_06 B (63%)
CE03_20 A(41%) CEOSSP38 B CEOSSP_ 50  C CE04 03 A(35%) ;
CE04_05 C(58%) CELO05_35 C(63%) CEO05_44 A(52%) CB06 4! B {(57%) (i)  atX, the rate is faster. Concentration of acid for reaction is higher and the mass of calcium  [1] 1
CEos_50 C{54%) CE07_3% A(42%) CE07_4¢ A(43%) CE08_32 A{32%) carbonafe is larger. . i
CE08_50 B (24%) CE08_39 D{54%) CEe3 33 A(51%) CEG9 40 C{60%) OR, at'Y, the rate is slower, All the calcium carbonate is used up and the reaction ]:
CE09_43 B(49%) CEI0_37 B(67%) CEB10_46 B(51%) CEBk_33 C (65%) stops.

CEt1_45 D(72%) DSENSP2S A DSEliSF 32 B DSEIISP 33 C (i} More carbon dioxide gas is collected from B (126 em?) than from A (36 cnr’) ni
DSEL2PP 07 B DSEI2PP 25 A DSBI2PP 29 C DSEI2FP.32 B thus sample B has a higher purity (or less impurities) than sample A [y
DSE12_25 A(69%) DSEI3 25 D (719%) DSE13_33 B (8i%) DSE4_25 A(73%) The initiat rate of sample A is greater than that of sample B (steeper slope for A than 8) (1] .
DSE1S_238 D(78%) DSEIS_36 C(60%) DSEI6 25 C(IT%) DSE16_33 D (72%) thus more surface area / smaller particle size in A than in B Mm |
DSBi6.3¢  B(77%) DSEIZ27  C(73%) DSEI728 D(37%) DSE1$ 25 D (76%) Gv) (1) volume of CO2 = 120 e’ (1]
DSEi8_33 A(58%) DSBI8 36 C{65%) DSEI9 34 D DSE19_35 B (2) CoCO3+2HCI —~ COz + K10 + CaCly
01z
BeEilBe 16 mole of CaC0, = moles of CO, = 5= 0.005 i)
DSE20_35 A mass of CaCO;=0.005 x (40 + 12+ 16x3)=035g I
I
% of CaCco, = % X 100% = 62,5% 0
CE92_02¢
o) @
gns syringe l

. conical flask
CaCO;
0.1 M HNO:
(i) CaCO3 +2HNQ; — CO2+H0+ CaNOs);
01

moles of CaC0, = Wiz 16x3 = 0,01 :
50 i
moles of HNO4 = 0,1 X 1000 = 0,005 1] .
0.005 mote of HNOj3 can only react 0.0025 mole CaCOs, s CaCOs is ity excess, :
mole of CaCOj reacted = mole of CO; formed = 0.0025 mole [ i

volume of CO, = 0.0025 X 24 = 0.06 dm® or 60 cm® [

(i} The actual volumie of CO: formed is smaller than the theoretleal volume because some  [1] ‘
CO; formed dissolves in water. I

CE92_03b
281 252 |
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@iy 8 electrons
(i} Neon has a stable octet structure with & outermost shell electrons,
(ith)  ksotopes are atoms with same number of protons but different number of neutrons.
iv 1 20x90.52 + 21X 03 22%917
49 9 Relative atomic mass of Ne = L 10(;} 1+ = 20,39
2 20.1
@ Density of Ne gas = 249 = 0,84 gdm™2
CE92_05a
() B isthe cathode because reduction occurs at B, 2H* + 2¢~ —» Hj
(i) Cathode (B) attracts Na* and H* jons.
H* is preferentinily discharged because H is in a lower position than Na in the
slectrochemical serlos,
Anode (A) attracts CI- and OH™ {ons.
CI is preferentially discharged because the concentration of CI- is high.
Finally, as H* and Ci~ are preferentially discharged, Na* and OH- are left,
(it}) [oxidation: 2CH(aq) ~—+ Cla(g) +2¢”
lReduction: 26+ 2H (agq) — Hafg)
foverall: 2CH(aq) + 2H'(aq) —~ Cla(g) + Hu(g)
When 1 mole Ha if formed, 2 moles of Ci~ is used.
234
moles of NaCl used = 337355 4
4
moles of H, formed = 3= 2
volume of H, formed = 2 X 2.4 = 48 dm®
CE93_04b
() CaCO3+2HC! —= CaClh+H0 +COp
i) 1 nwole CaCOs gives 1 mole of CO2
67 % 1673
moles of CO; formed = i = 20,0028
mass of CaCQy = 0.0028 X (40 + 12 + 16 x 3) = 0.028 ¢
0.28
% mass of CaC0y in egg shell = 3 X 100% = 93%
(iti) method: crush the cgg shell into small piece

reason:  to increase the reacting surface ares

mothed: heating
reason:  heating can increase the encrgy of the particles of reactants

[1]
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{2}

{2

fi]
{13
i1
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CE94_08n

O

i)

@i

(iv)

2H:0; — 2H0+ Oy

The rate of decomposition of Ha0; in descending order is A> B> C.

The rate of decomposition depends on the concentration of Hy03.

The concentration of H20z is highest at A, so the rate of decomposition is the fastest,
At C, all the Hz20; are used up, the reaction stops.

B4 x 1072
molesof G = gy = 0.6035
moles of Hy O, = 0.0035 x 2 = 0.0070
0.007
[HZOZ] = -gm-ﬁ_—a =0,14M
No, the slope of the enrve will increase

As MnOy is a catalyst

powdered MnQ; increass the surface area of catalyst that can increase the rate of reaction,
CE95 07a
(i)  Citric acid / vitamin C (ascorbic scid) when dissolves inwater gives H'(aq)

wwhich reacts with calcium carbonate to give gas (CO;) bubbles.
CaCQ; +2H" —= Ca +COy + a0

) (1) CaCO3+2H' —» Ca®+CO;+H0

ne, of moles of CO; evolved = no. of moles of CaCO; present

625 x 1072
moles of CaC0; present = 00—~ 625 x 1072
Theoretical volume of gas = 6.25 X 1072 x 24 = 0.15 dm*
{2} Some of the CO, produced dissolved in water / CO; is (fairly) sofuble in water,

CES6_07a
(i) isotope
) One/!
(i) (1) Hand D hiave the same efeetionie structure {or electronic arrangement),

(DO NOT accept H and D have same no. of electrons in their ontermost shetls)

©) G@b

(3)  Thereaction fs exothermic / gives out lieat / release energy
(4) Formulamass =2+2+16=20

(5)  2Dag) +Ox(g) —= 20:0()

In the mixture, no, of moles of D; = o, of moles of Oz
100 x 1072
24
0: Is in excess, no. of moles of D20 produced = 0.004167 mole

s of D0 produced = 0.004167 X 20 = 0.0833 g (0.083 — 0.084 g}

moles of Dy = = 0.004167
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CE00_0%a
(i) Reactivity: Y<Z <X

= =

r——

[

Y is the least reactive becruse only (he oxide o Y decomposes on heating and the oxides 1]

of X and Z are stable to heat.,

X is the most reactive metal becawse only X can react with water but Y and Z do notreact  {1]

with water.

(i) 60 % 1073

moles of O, praduced = 5= 2.5% 107

2Y0 —= 2Y + Oy

25x 10732
nioles of YO heated = =i 1.25 x 1072
mass 1.08
1.25x107% =

molar mass of YO = Gtomic mass of Y + 16
So, relative atomic mass of Y = 200

CE03_06a
() 2NH4Ci+ CaQ —= CaCl; + H;0+ 2N
(i) ‘'The water vapour praduced wilf condense near the mouth of thes test tube.

The test tube will crack when the cold water Hlows back to the hot test tube.

(iify {11y should be used
Ammionia is less dense thay air
and is very soluble in water.
(iv) 2NHLI4 CoQ — Cally+ H)O+ 2NH;
moles of NH L = '53_15' = (,01869
Theoretical volume of NHy(g) = 0,01869 X 24 = 0.45 din®

CE04_08a
(i} CaCOu(s) + 2H*(aq) ~— Ca(aq) + HaO(l) + COxg)
OR, CaCOsfs) + 2HCl(aq) — CaChag) + HL0{l) + COx(g)

i I3 78 x 1072
g L nwoles of CO, collected = 3.25 x 1073
(2) mass of CalOy in the sample = 3.25x 1073 x 100 = 0,325 g
0325
% by mass of CaC0, = 238 % 100% = 90.27%

(iii) Any ONE of the following:

11

1

{1}

t]
it]
[t
(]
t
i
i

3]

i

{1

{21
[
{21

n

¢ the sample of coral contalns other substances which react with HCl(aq) to liberate a

gas
» somo CO(g) dissolves in water
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CE06_12
Chemical knowledge

Deseription of procedure {max. 4M)

Use sand paper to remaove oxide layer on the magnesium ribbon.

Weigh the piece of magnesium ribbon in grams (w).

Put the plece of magnesium tibbon in a conical flask connected to a gas syringe.
Add 2M hydrochloric acld to the Mg ribbon until in excess,

Collect the hydrogen gas liberated using the syringe.

Measure the volume of Ha(g) collected (v em®).

Treatinent of data
Mg(s) + 2H*(aq) —~ Mg¥(eq) + Halg)
Molar volume of Ha{g)

M
= = x molar mass of Mg {em)

Efféctive communication

CE09_10
@ O
(i)  Gas evolved in the reaction. / Oxygen affects the pressure,
iy H.0y — 2H20+ 0
Oxidation number of hydrogen remains unchanged.
Oxidation number of oxygen {increases) from -1 to 0,
ond (decreases) from -1 to 2.

catalyst / increase the rate of the reaction {decomposition).

® O AA

—

The rale of reaction is high because the concenteation of HyO: is high.

AtB:  The rate of reaction decreases because {he concenteation of HaO»

decreases during reaction,
ALC: The reaction stops becausc ali the H20: has been nsed up.
{iiy Curve:
The slope of curve is smaller,
‘The value at the end of the curve is about half' the original one.

au P n
P EEEL I
HEsEday oy
v nuk
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r H 1 et
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ALOS()_07

Any TWO of the followlng:

Lower the temperature of the samplc of reaction mixture removed by Immersing it in
icefico-salt mixture.

Dilute the sample with water / an appropriate solvent.

Remove one of the featalyst by adding an appropriate quenching ageont.

ASLO9)_11

(@  CaCOs(s) + 2HClHaq) — CaCla(ag) + COxp) + H:Of)

(b}  Allow COax(g) to escape but prevent the spleshing of bydrochlotic acid out of the
flask.

{c) Drawy a tangent fine to the curve at point N,
Determine the slope of the tangent fine.

{d} At the point M (beginning), the concentration (amount) of hydrochloric acid iz the
highest, and the reaction rate increases with e amount of ncid.
From point M to N, the concentration (amount) of hydrochloric acid decreases
gradually, and the reaction rate also decreases with decreasing concentration of acid.
At point P, all acld is used up and the reaction stop. » renction rate drops to zero.

(¢}  Siope of cutve: smaller

Maximuns height of the curve: reduced by half

ASLOOUE_07

()

®)

Mg(s) + 2H'(aq) — Mg™@q) + Hup)

Mole of HCl used = 1 X 15 x 1072 = 0.015

Male of Mg used = 52%; =494 x 1073

Since mole ratio of Mg to HClis [ 1 2, Mg Is a Hmiting reagent.

(i} Acid is firstly used to dissolve the oxide layer on magnesium, and 1o Ha gas
forms af the beginning.

MgO(s) + 2HYaq) —= Mg*(ag) + H:0())

Onve MgO layer is removed, acid starts to react to Mg (o give Hz gas and
build up the pressure.

Mgle) + 2H'Gg) —= Mg’(eq) + Ha(g)

(i)  Acid reacts with Mg to give Ha gas and the reaction rate decreases with time
as the concentration of acid gradually decrcases. Hence, the increases in
pressure gradually decrease till point C.

(i} When the Mg ribbon is completely used, no mors Hy gas fonned, and the
pressure of the gyatem reaches the maximum.,

Reaction stops and solution cools down to the roomn temperature. Volume of
13 gas shrinks and reduces the pressure.

2]

21
[11

]
]
£
4

R3]
(1]

(1
{13

0
)
03
(m

[t
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©

pressure of the system -

g

time

Similar shape of the curve,
Higher rate from B to C
Same level of maximum pressure built in the system,

Explanation:

As the concentration of hydrachloric neid used increases from 1.0 M to 2,0 M. which
ums to increase in the reaction rate at the beginning,

ribbon remai hanged and Mg is a limiting reagent,
(lese is no change in the total amount of Hz gas formation.

As the mass of mag

~ pressure reaches the same level earlier, as the one using 1.0 M ltydrochiloric acid.

ASLOI(I)_07

)

et m i fe 7

} !i 3\. O‘Z(E)

Hi0:(aq) + catalyst
At the beginning, Ha0x{(aq) has the highest concentration, and the reaction rate
reaches the maximum,
As time goes by, the reaction rafe decreases as the concentration of HaOx(aq)
decreases wilh time.
The reaction stops when ali [1;0:(aq) are used up, No more O: gas produces after
120" second.

2}
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(m
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1
{1l

{1
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© ‘ . i ASLO3(II)_10 _
% i @ O Add a suitable amount of marble chips to the acid until the acid is saturated (1] .
';2 60 with disselved COa, i
ot |
i o g 1% VgL
P P ol HillRg |
g ‘o T |k 1 f
E‘ .: E 1 “; %
5 20| T sooHIOLEIHIHE IS
é / 8, e T Hit .
(] bl iR i e LBk RIIRBIY i
oo e e 26 T ree % 00 At 4 m
lime { s g i /, yé B I
] 3 g i
Lower reaction rate '§ ' : ‘L'l E* 1
Maximum reaches 72 em? o 2004 1 o i ?1’
(d)  Manganese(IV) axide / MnO, / potassium fodide 7 Ki 13 g ’," AT fj“ ’
I i T
ASLO2(ID)_1! 0 ) 4 6 3t/ minawes
(@) (D Tokeep the same total volume of solution in different trial. i () ()  Drawatangent fine to the curve at the particular time. {11
(i)  Cross is masked by sufficicnt amount of suspended sulphur particle formed  [1] Determine the slope of the tangent line. i
in the reactlon. (ii)  HCl is consumed during the reaction, » The concentration of hydrochloric {1
[ Experiment [Na:8:0:3(aq)] 1/;; acid in the mixture drops during the course of the reaction.
1 0.005 0.00588 )y @ The rafe increases beeause powdered CaCOy(s) has greater surface arca. 1
2 0.0t¢ 0.0120 (i)  The rate decreases because CH3COOH ig a weak acid and hence the solution 1]
3 0.015 0.6179 {1} contains o lower concentration of H'(aq) ions,
4 0.020 0.0238
5 0.025 0.0303 ASLO4(M_05
()  Propane-1,2,3-trio} 2}
0.030- ® () AGHMNOs() —= 12C0xg) + 10H10{g) + 6Nxg) + Oag) |
(i)  « water vapor condenses back to Jiquid at 298 K.
0,025 {2} ~ | mole of nitroglycerin gives 4.75 moles of gaseous product afler cooling.
§: 0.020+ Mole of trinitroglycerine = —2-;7 =441 x 107 1
ﬁ" 0.015] Volume of gases left behind
= = 4,41 X 107% X 475 X 24 = 0,502 dm® = 502 em? [
0.010 iy 4CHsNiOs(l) — 12COxp) + 10H20(g) + 6MNufg) + Oalg)
. 4AH 0 = 12AHC{CO2(g)] + 10AHH20(g)} - 4AH CaHsMNaOs (1]
: 4AH e = 12(-394) + 10(-242) ~ 4(-364) (13
0005 0010 0016 0020 0026 AP = —1423 kJ mol-t (1] ;
1/¢ {iv)  Any TWO of the following: 2} ;
(&) Astraight line passing those the original of the graph, It shows that the reaction rste {1} ¢ The decomposition of trinilroglycerine is highly exothermic.
(1/,) is inversely proportional to the concentration of Na2$S203(ag). ¢ The decomposition of trinilvoglycerine is very rapid.
(dy 28sec )] ¢ It s a chain reaction with low sctivation energy.
o Trinitroglycerine contains a hydrovarbon chain which is combustible
and NO; groups which are oxidizing groups. :
289 290
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{©) [0)] Shake the sample with acidified KMnOu(aq), prosence of acrolein can
decoloize purple color of KMnOa(aq).

OR, Shake with Tollen’s reagent, presence of nerolein can form a silver
mirror.
1 CHO
ot
H
ASLO5(I)_08

(8)  Change in concentration = 0.100 — 0.067 = 0.033 mol dm~?

3
=825X 107 moldm™ st

Average rate = Ao
1O 0.20 iy .
G R
t 015 BRRE : - s x(g) _:
2 ERERE W LriH b §
g 00K ;
8
: T
g 0.05f i i
8 i 3 T
4 e
'ét_—l 4} : FLHTHA _‘?.ft,l .4..{
: 40 80 120 160

time/s —

(¢)  Thekinctic energy of molecules increases with tomperature.
At a higher temperature, the p of molecules with K.E. greater than the
activation energy increases.
& rate of decomposition increases

)

ASLOS()_07

(2} Increase, because there is an incresse in the total surface area for the contact of
reactants. )

{b)  Dcerease, because 2 M ethanoic acid sofution has a smatler concentration of H¥(aq)
than 2 M hydrochloric acid.

{c}  lncrease, because higher temperature leads to an increase In the fraction of reactant

’ paiticles with cnésgy not less tham the dctivation encigy / in offuclive collision

frequency.

i
(

(1]

(i}

(1

f2]

|
f]

i

ftl

m
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ASLO6()_1o

(@) 5

rate of consumption of 02:2(1.24 X 107%) mol dm~3 571

=155 % 10"* mel dm7 5!

(b)  Catalyst is a substance which can change the rate of reaction but itsolf remains
chemicaily unchanged afler the renction.

[ Nitric acid / nitrogenous fertilizers, ete.

ASLOB(T)_07
(a) Colorimeter
(b)  Absorbance

() Ba

g

k=1

£

]

'g timo >
ALOB(I)_08a

(@)  The polymerization Is an exothermic veaction.
Alot of heat is evolved at the initial stage of the reaction ns the concentration of
the monomer is high and the rate of reaction Is fast.
When the reaction has proceeded from some time, the chain of polymer grows and
ihe viscésity of (he reaction mixture Increases. Rate of reaction decreases.
OR, Reactlon stops at the end and heat Is Tost to surrounding,

{ii)  NaOH(aqg) can calalyze (he polymerization better than HaO(1).

ASL10(D)_02

Accept both “yes” and’no’ answers. Mark will be awarded only to the elaboration.

The rate of renction depends on the coilision frequency of the reactant molecules.

Only those colliding molecules with KE greater than activation enctgy (Ex) of the reaction
can reacl,

When temperature lucreases, average KE of molecules increases,

Chance of collision between molecules increases snd, more importantly, a greater
percentage of colliding molecules has KE> I,

) &9 B 8B 8| Boviddd by ds&ite
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ALI0QE)_02b

) 2MaGq@aqQ) + SC2042(aq) + 16H {aq) —= 2Mn* (ag) + 10C0(g) + 88:0(1)
(i} (I  Colorimetry
(1) The reaction of MnOs (aq) with C205*(aq) is slow possibly because both
MnOs(aq) and C204*(nq) are negalively charged (repulslon) / the reaction
involves breaking the strong non-polar C—C bond.
It is likely thot ons of the products (Mn?*(aq)) is & catalyst for the reaction
{nutocatalysis).
The rate of renction I3 stow at the beginning because of the low concentration
of Mn* (ag), When [Mn?*(aq)] builds up, the reaction will proceed rapidly.
When MnQs(aq) ions are almost used up, the rate slows down,
DSEL{SP_10
(a)  From the curve, { mole of P(g) reacts with 2 mofes of Q{g) to give | mole of R{g).
B(g) + 20(8) — R(®)
(b}  The time required will become longer.
In a larger container, the concemdrations of reactants become less and honee the
collision frequency decreases.
(¢)  Colliding molecules will undergo reaction only if they possess an energy greater

than the activation energy and collide in the right orientation.

DSEI2ZPP_I0

{n)  Colorimetry / using colorimeter
(6) (i)  The rate of consumption of MnG4{aq) ions is slow at the begianing (from 0
to 180 s} and then inorenses rapidly {(from 200 to 340 s5).
it is likely to be due to the building up of the concentration of the products
which catalyzes the reaction.
(i) Repent the experiment with a few drops of Mn*(aq) firstly added fo the
reaction mixlure.
Consunption of MnOy~(aq) lons will be faster at the beginning If Mn**(ag) is
a catalyst.
DSE12_J
® | _ 60 3 5
nitfal rate = T 15 ¢’ /min (0.28¢cm3/5) (Accept 14.8-15.2)
(b  HC! iz a monobasic acid, while H280: is a dibasic acid. Initin] rate increases If
H2804 s used. / Initinl rate increnses as the concentration of ¥ Increases in 2.0
M HiS0s.
Thercfore, the frequency of effective collisions increases.
(c}

2
Maole of Zn = @i 0.0306

Vol of Hy formed = 0.0306 x 24000
=734 om® / 0.734 dm® (Accept 730~ 744 oni®/ 0,73 ~ 0.74 dm?)

— —
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DSEI13_11

@®

®)

)

G

The airbag hss to be inflated instantly when a car crash oceurs.
Fine powder can greatly increase {lie reaction rate / can give a fast reaction by
providing a (very) Inrge surface arca for a reaction involving solid reactants.
Reaction 13
100 3

Mote of N3 produced from the decomposition of NaN; = = X Chs 2.31
Reaction 2:

100

Moles of Na produced = 5 = 1.54

200
Moles of KNH3 produced = o11- 198
Since 5 mol of Na react with 1 mol of KNQy, KNO: is in excess
No. of mole of N; produced from veaction 2 = }f_?SE X -1%- = 0,154
Vohume of gas produced = (2.31 + 0.154) x 24 = 59,1 dm?
Accept: 58.8 — 59,2 dim?
KNO; is ndded fo react with sodium which is (highly) reactive / corrosive /
flammable / strongly reducing.
iy 0.01-~0.005
10
(Accept 0.0005 M s /0.03 mol dm~? min~* / 1.8 mol diy> hr?)
(i)  Detennine the slope of the tengent of curve att=10s.

= 0.0005 mol din~3s™! (5.0 x 10~* mol dm~3s™1)

& - o -

i

i

n
1R8]

{1

{1

{1

DSEl4_10

- Proper way lo follow the progross of the reaction (e.g. measure the volume of CO; i

evolved / measure the loss in mass of the reaction mixture over a certain lime intervat

/ measure the pressure of the CO; formed in a sealed reaction vessels.} (sceept graphical

representation)

- Dilwte IM HCl to differcnt concentrations by adding water, n

- Repent the experlment with dilute HCL

(1

- State one requirement for camrying out falr comparison {¢.g. CaCOj uscd should be of  [1]
the smne amount / under same experimental conditions such as sane temperature or

pressure)
- Communication mark [}
DSE1S_09
() Save cost {on chemicals) / minimize {chemical) hazards / save tivae on carrying owt 1L
experiment / reduce the consumption of cheticals / reduce chemical waste.
(b)  Prevent sucking back of water / prevent water from entering the reacting flask. L]
(c)  Waler level inside the mensuring cylinder rises / The gas volume inside the  {1]
mensuring cylinder reduces,
294
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@ Mole of methyl oleate use= g—gg =270% 1074 il ®)
Minimum volunte of Hp{g) required = 2,70 x 10~ x 24 dm? [ :
= 6.49 din? I &
& A ! |
() I 1 A i 5t
(i) \g 10 N !L
8 8 =
g RS B 675 oS " —>
& 6 BN U S [ O O Y D AU O L PO }_ 3 1
g 4 . omff ‘ @ The curve starts from point (0, 0}, the slope decreases and becomes a horizontat line  {1]
i = - A 3Semd at the 3% minute,
__g_ ‘2 i L s The total volume of gas obtained is 60 e, i
I + i .. ! AL I O {0) 66 cm’® of gas would be collected beeause the number of moles of HaQ2 is the same 1]
[} L — Ly for both experiments,
o OR, 60 om® of gas would be collected because increasing the temperature will
only increase the rate of the reaction, but not affect the amount of product
DSE16_11 formed.
@)  To ensure fair comparisons between the trials. 13] {Not accept ambiguous answer like “same amount of H02™).
OR, To ensure the concentration of NaOH(ag) / veactant is the only varlabls, (d)  Foltow the changs in (fotal) pressure / mass in the systen, N
OR, The volutie of NaOH(aq) used can represent the concentration of {Accept: monitor the systern wilh a pressuze gauge / an electronic balance.,)
NaOH(aq) / renctant in the reaction mixtures,
(Not accept if the answer is expressed in tenns of “amount of NaOH(aq)") DSEI8 62
()  [OH{aq)] =2.0 x (4.0/5.0) = 1.6 ntol dm™> i} {a)  Set-up for preparation — boiling tube with reagents and HEAT (with stopper) 18]
pH = 14 — (- log[OH(aq)]) (Accept heating the reagents in a flask)
=14~ (~log(L.6)) = 14.20 (48] Upward delivery of ammonia gas (without stopper) {4
(c)  The concentration of NaOH(aq) i {Accept collecting the gas with a gas syringe.)

The sharter the time for the (pink) color disappeared, the faster the reaction. An
increase in concentration of NaOH(aq) {reactant) will result in an increase in the  [1]
reaction rate.

()  Using colorimeter / measuring relative transmiltance / absorbance of the mixture / [}

spectrophotometer 3
DSE17_1¢
() &0
mxzmo.OOSy i
¥ = 1,0 moldm™ [
{Accept maximum 3 decimal places)
295 296
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DSEI8_LY
{8) () Colorintensity / absorbance {Not accept transmitiance)
() 4
A
3
% B
Xy

&

time
(On the graph) Plot a tangent (a steaight line) al time = 0 on the curve,
The initial rate equals to the slope of tho tangent / straight line,
(iiiy The absorbance is (directly) proportional to [Bra(aq)] / number of B
molecules in the reaction mixture,
OR [Br2(aq)] / number of Brz molecules in the reaction mixture st A is
higher than that at B,
therefore the frequency of (effective) collisions between molecules at A is
hiigher than that at B,
Any ONE of the followings:
Measure the volume of CO; gas formed (at different time)
Measure the (fotal pressure) af the systemn (at different time). (the reaction procceds
in a closcd system)
Mensure the mass of the reaction mixtire {al different time).
NOT accept measuring the pH of the reaction mixture

DSE19_11

@

&)

©

CaCOi(s) + 2W'(aq) ~~ Ca¥'aq) + COr) + H0()
OR, CaCOs(s) + 2HNOs(aq) — Ca(NOa)faq) + COxg) + MO
() 82.8-820
122
Not aceept 1.30%107 g 571,1,3333x107 g 57}, correct unit s required
@Gy e« Theslope/ curvature {(of the tangent) of the curve (at t=0) for Trial 2 is
Iarger than that for Trial 1,
s Showing a higher (initial) rato of reaction as the concentration of
HNO; / H* in Trial 2 is higher than that in Trlat I,
OR
& The decrease in mass for Triat | is snabler than that fox Trial 2,
¢ InTrial { less CO: is given out because the number of moles of HNOy
/ H* used In Trinl 1 is Tess than that In Trial 2,
Use same mass of calcinm earbonate of different sizes to perform the experiment,
All other conditions of the experiment should be kept unchanged,

=008g min~t (or 1.33x 107 g5~4)

3
{1]

1
{1

(1]

(i}

111

12]

(3

[t}

{1
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DSE20_13

13.

>

iater stage of the experiment)

Correct labels for the two curves (The curve representing a higher concentration of HCl(aq)
has a higher initial slope.), and correct labels of the graph (y-axis: volume of Hy(g) collected,
x-axis: time)
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(Any 3 points from below: 1 mark for each point)

Measure the volume of Hy(g) formed at different time intervals {and plot a curve.

The slope of the curve represents the rate of reaction.

Repeat the experiment with different concentrations of HCl(aq).

Fair comparison - other than concentration of HCl(aq), all other conditions should be the same.
tor explicifly give at Jeast one condition that have to be kent constant)

Communication mark
(Chemical knowledge =0 to 3, communication mark=¢
Chemical knowledge = 4 to §, commurication mark =Qor 1
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