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1

A student measures the rate of the reaction between marble chips, CaCOs, and

dilute hydrochloric acid.

CaCQO;z + 2HCI — CaCl, + CO2+ H,0O

Which diagrams show the apparatus that are suitable for this experiment?

marble chips

3
hydrochleric
acid burette
marble chips — E E

A land?2
B 1,2and 4
C 2and 3
D 2,3and 4

N

|__-measuring

cylinder hydrochloric
acid

marble chips

balance
water

hydrochloric

acid burette

gas syringe

marble chips



Chromatograms of a urine sample using two different solvents are shown below.

' 0 ' 0
0
¢ 0 ) '
' ' ' 0 '
'
0 i
H——H——R—— H—H—H—
sample drugP drugQ drugR sample drugP drugQ drugR
chloroform sclvent used propanol solvent used

Based on the two chromatograms, which drug(s) is/are present in the urine sample?

A drug P only

drug Q only
drugs P and Q only

drugs P, Qand R

O O W

Since the discovery of graphite, scientists have been able to extract a single layer of
carbon atoms (known as graphene) and convert it to another material known as
graphane by attaching one hydrogen atom to each carbon atom as shown below.

O hydrogen atoms
) @ carbon atoms

Which property of graphene is not likely to be shared by graphane?

A It is insoluble in water.
It is very strong.

It has a high melting point.

O O @

It is an electrical conductor.



An isotope of element Z has 20 neutrons and 17 protons.
Which is the correct symbol for an ion of the isotope of element Z?

A 18 + B 18 R
17 L 17 L
C 37 7 - D 37 -
17 Z 18 Z
Hydrogen is able to form compounds with metals and non-metals. The formulae of
some of these compounds are shown below.
CHs4 HCI MgH: KH

What is the order of melting point of these compounds?

lowest melting point > highest melting point
A CHa HCI KH MgH:
B CHa HCI MgH: KH
C HCI CHa MgH: KH
D KH MgH: HCI CHa

The heating curves (not drawn to scale) of nitrogen and oxygen over a period of time
are shown in the graph.

temperature / °C
A
time / minutes

-
»

N2 / / 02
L

-183 -
-196 -

-210
-218 4

At which temperature will there be two different states of matter co-existing at the
same time, in a mixture of nitrogen and oxygen under similar conditions?

A —-180°C
B - 200°C
C - 215°C
D - 220°C



7 The diagram below shows the bonding between P and Q in the covalent molecule,

PQ..

What are the electronic structures of atoms P and Q before combining together to
form the above molecule?

P Q
A 2.8 2.8.8
B 2.6 2.8.7
C 2.6 2.8.6
D 24 2.8.7

8 0.1 mole of a chloride XCI, combines with 10.8 g of water to form the hydrated salt,
XCl>.nH-0.

What is the value of n?

A 6 B 8
cC 10 D 12
9 Ammonia reacts with chlorine according to the equation shown below:

2NH3 (g) + 3Cl2 () — N2 (g) + 6HCI (g)

If 90 cm?® of ammonia is mixed with 60 cm? of Cl, and all the volumes were
measured at room temperature and pressure, what is the total volume of gases at
the end of the reaction?

A 20cm?

B 120cm?
C 140cm?
D 190cm?®



10  When 4.8 g of magnesium is heated in a crucible, 5.9 g of magnesium oxide is
formed.

crucible lid

magnesium
ribbon

heat

What is the percentage yield of magnesium oxide?
A 53% B 74% C 80% D 81%
11 A student is given two samples, one of which is aluminium oxide and the other is

magnesium carbonate. He needs to find a method to identify the two samples.

Which of the following show(s) the correct method(s) and observation(s)?

method observation(s)
1 add nitric acid only aluminium oxide dissolves
2 add nitric acid both samples dissolve. Effervescence

is observed in the reaction with
magnesium carbonate

3 add sodium hydroxide only aluminium oxide dissolves

4 add sodium hydroxide | both samples dissolve. Effervescence
is observed in both the reactions

A 1and4only
B 2 only
C 2and3only
D 3only



Butterfly pea flower extract is commonly used in drinks nowadays and it changes
colour according to different pH values.

The table below shows the colours of butterfly pea flower extract at different pH
values.

pH range colour
0-3 violet
4-8 blue
9-11 green
12-14 yellow

Which pair of substances can be distinguished by adding butterfly pea flower extract
to each substance separately?

acid rain and aqueous sodium chloride
agueous ammonia and limewater

agueous sodium sulfate and aqueous sodium chloride

o0 o >

dilute hydrochloric acid and dilute sulfuric acid

Which reaction will produce the least volume of carbon dioxide?

A sodium carbonate and hydrochloric acid

B  copper(ll) carbonate and hydrochloric acid
C  magnesium carbonate and sulfuric acid

D lead(ll) carbonate and sulfuric acid

The table below shows the results of some tests carried out on separate portions of
a solution M.

test observation

agueous sodium hydroxide added test-tube feels warm and no
precipitate forms

acidified aqueous silver nitrate added white precipitate forms

What could be the identity of solution M?

A hydrochloric acid
potassium sulfate

sodium chloride

O O W

zinc sulfate



15 A student stated that since low temperatures produce a greater yield of ammonia,
the reaction should be carried out at 50 °C instead of 450 °C.

Which statement best explains why the reaction is not carried out at 50 °C?

A Ammonia is unstable at 50 °C.

B The reactants are unstable at 50 °C.
C The reaction is too slow at 50 °C.
D

The reaction mixture is easily separated at higher temperatures.
16  Ammonium chloride is heated strongly in a boiling tube. Damp blue and red litmus
papers were placed at the mouth of the boiling tube for the gases produced.

damp blue litmus paper
damp red litmus paper

ammonium chloride

heat

Which row shows the correct sequence of observations that would be made?

first observed colour change final colour of both
litmus papers
A The damp blue litmus paper turns red. red
B | The damp blue litmus paper turns red then bleaches. white
C The damp red litmus paper turns blue. blue
D The damp red litmus paper turns blue. red

17 Which are redox reactions?

1 HCI+ NaOH — NaCl + H.0O

2 Zn+ 2HNO3; — Zn(NOs),; + Ha

3  Ag:SO.4 + 2NaCl — 2AgCl + Na,SOq4

4 2Fe? + Cl, — 2Fe®* + 2CI
A 1,2and3 B 1and3
C 2and4 C 3and4



18

19

Dry hydrogen gas is passed over a heated brown powdered solid and then through a
cooled U-tube before the excess of hydrogen is burned in air.

powdered solid
excess hydrogen

burning in air

day 0
hydrogen™  — 12T

heat

P an ey
LS 5N

colourless liquid

A colourless liquid collects in the U-tube. What could the brown powdered solid be?

A aluminium oxide
B  copper(ll) oxide
C  iron(lll) oxide
D

magnesium oxide

Equal masses of different metals 1 to 4 are placed in the test tubes containing an
eqgual volume of hydrochloric acid of equal concentration.

The thermometers show the maximum temperature recorded for the reaction. (The
room temperature is 25 °C.)

85°C 27 °C 65 °C - 35°C
steady | tiny
lots of very few production bubbles
bubbles after bubbles of bubbles on metal
a while

metal 1 metal 2 metal 3 metal 4

Which statements are most likely to be true?

I Metal 3 will displace metals 2 and 4 from their aqueous salt solutions.
Il Metal 2 can likely be extracted by chemical reduction of its oxide by carbon.
Il Metal 1 is likely to be obtained by electrolysing its molten chloride.

A [, and Il only
B I and Il only
C lland Il only
D [, Iland 11l



20  The energy profile diagram represents a chemical reaction carried out with a catalyst
and without a catalyst.

250+
4 uncatalysed
200 - reaction
150 catalysed
enthalpy g react)i{on
kJ/mol
100 _reactants
50
0 Foe

reaction pathway

What is the enthalpy change for the catalysed reaction?

A - 125 kJ/mol

B - 50 kJ/mol
C + 75 kJ/mol
D + 100 kJ/mol

21  Hydrogen peroxide reacts with potassium iodide in the presence of dilute acid to
produce iodine molecules as shown in the equation below.

H20: (aq) + 2I" (aq) + 2H" (aq) — 12 (aq) + 2H20 (1)
Which factor would not affect the rate of this reaction?

A Concentration of hydrogen peroxide
Concentration of potassium iodide

Pressure of the reacting vessel

O 0O W

Temperature of the reacting vessel and its surroundings

10



22 In the graph shown, curve 1 was obtained by the decomposition of 100 cm? of
1.0 mol/dm? hydrogen peroxide solution with manganese(IV) oxide as the catalyst.
The equation for this reaction is shown.

volume of
oxygen
formed

2H,0, — 2H,0 + O3

2

time

Y

Which change to the original experimental conditions would produce curve 27?

A adding some 0.1 mol/dm?® hydrogen peroxide solution

O O

lowering the temperature
using a different catalyst

using less manganese(lV) oxide

23 In which set-up will the bulb light up?

A

Pt

Mg

} L n
L H;SO4(aq)
N e )
——@——
J [ Zn
1 1 H,00)
ot e )

11

Cu

i ‘ Cu

' 41— CuSO4(aq)
Pl sl e

\Ei

' t Ag

" —— AgNO:(aq)
e e
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25

26

During an electrolysis, X* and Y- ions are selectively discharged as shown in the
eguations below:

Cathode : 2X* + 2e" — X;
Anode :2Y — Y.+ 2e
What can the electrolyte be?

A aqueous magnesium chloride
agueous sodium sulfate

concentrated magnesium chloride

O O W

molten potassium chloride

In which electrolysis experiment would there be no change in the concentration of
the solution?

electrodes electrolyte
A carbon agueous copper(ll) sulfate
B copper aqueous copper(ll) sulfate
C carbon concentrated potassium chloride
D platinum dilute sulfuric acid

Methane reacts very slowly with air at room temperature. However, if a transition
metal T is added to the methane-air mixture, the methane ignites quickly.

A student made some statements about the observation.

| Addition of T reduces the activation energy.

Il Addition of T increases the enthalpy change.

[l Addition of T increases the rate of reaction.

IV Addition of T reduces the energy of the reactants.

Which statements are correct?

A | and Il only
B I and Il only
C Il and Ill only
D  All of the above

12
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28

29

The positions of the elements W, X, Y and Z are shown in part of the periodic table.

X

Which statement is not correct?

A All the elements are reactive except for element Z.
Element W and element Y can form ionic bonds.

Element X will react with element Z in the ratio 1:2.

O O W

Element Y and element Z will form a compound by sharing electrons.

Which statement is not true when chlorine gas is bubbled into
potassium iodide solution?

A Chlorine is more reactive than iodine and hence displaces iodine form
potassium iodide solution.

B Potassium iodide is the reducing agent.

C  The ionic equation for the reaction is Clx(g) + 21 (ag) — 2Cl(aq) + l2(aq)

D The solution turns from brown to colourless.

Bioethanol can be obtained from the fermentation of the sugar in sugarcane.
Which statement best explains why burning of bioethanol is considered more

environmentally sustainable compared to the use of fossil fuels?

A As sugarcane grows, it absorbs carbon dioxide produced during
photosynthesis.
B  Cabon dioxide and water are formed during burning of bioethanol.

Sugarcane plants can be regrown and replaced within a short period of time.

D  Sugarcane plants need to be planted and transported for treatment.

13
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31

32

Figure below shows the fractional distillation of petroleum.

crude oil —==

Which statement best describes the fractions at X and Y?

A

The molecules in fraction X contain more carbon atoms than the molecules in

fraction Y.

The molecules in fraction X are more flammable than the molecules in

fraction Y.

The molecules in fraction X are larger than the molecules in fraction Y.

The molecules in fraction X have higher boiling points than the molecules in

fraction Y.

An unsaturated hydrocarbon, CsHs reacts with 0.10 mole of hydrogen gas to form the
corresponding alkane.

What is the mass of C4Hs that is required to react with the hydrogen gas completely?

OO0 wWm >

0.90g
1.80¢g
270¢
3.609g

Which one of the following shows the correct structural formula and name of the
ester formed when methanoic acid reacts with propanol?

OO0 W >

structural formula

CH3CH2COOCH?3
CH3CH2COOCH?3
HCOOCH,CH.CHjs
HCOOCHCH.CHjs

name

methyl propanoate
propyl methanoate
methyl propanoate

propyl methanoate

14



33 Which structures are isomers?

H H
H ! I
1 H-C-H H-C-H
H-C-H H ‘ H ’ i
H H ) ' |
H-C-C-C-H
! ' H-C-C-0-H
H-C-C-C-0-H : : .
| | | H H H f
H H H o |
| H-C-H
H H
I Il I
H H H H 3
| | | | |/H
H-C-C-C-C-H /O—C\
| | |
H H O H —c Ag—
|
H /\C/\
H VAR H
H H
v v
A I, Iland IV B I, Il and V
C I, Il and IV D I, Il and V

34  The diagram below shows an organic compound, cysteine.

o, H A
N e
/CV(%*N\
HO C|:H2 H
SH

Which statement about cysteine is true?

A  Effervescence is observed when magnesium metal is added to cysteine.
It decolourises acidified potassium manganate(VII).

It forms a polymer with the same linkage as terylene.

O O @

It forms an addition polymer with other units of cysteine.

15
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An organic compound M undergoes a 2-stage process to form a compound N of
chemical formula: CH3CH.CH,COOH.

The reagents and conditions of the 2 reactions are as follows:

stage reagent(s) conditions
number
1 steam 300 °C, 65 atm,
Phosphoric(V) acid
2 acidified potassium manganate(VII) heat

Which can be a possible identity of compound M?

A

B
C
D

butane
butene
propane

propene

Which statement is true about addition polymers and condensation polymers?

A

Addition polymers are formed from alkenes while condensation polymers are
formed from alkanes.

Addition polymers produce water as a by-product whereas condensation
polymers do not produce any by-products.

Condensation polymers could produce water as a by-product whereas addition
polymers do not produce any by-product.

Nylon is an example of an addition polymer where terylene is an example of a

condensation polymer.

16
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38

Kevlar is a polymer with high tensile strength, which is five times greater than steel.
Itis a lightweight and strong fibre with many applications ranging from being used in
bulletproof vests to tires. It has the structure below.

0
N

SON

NN
c H
O

Which could be the monomer(s) for Kevlar?

COLH
A Q
H,N

CONH,
. T
H,NOC
NH, CO,H
/O/ and /©/
C N HO,C

CONH, ¥
D /O/ and ,©/
H,NOC H

To reduce atmospheric pollution, the waste gases from a coal-burning power station
are passed through powdered calcium carbonate.

Which waste gas will not be removed by the calcium carbonate?

A carbon dioxide

B  nitrogen monoxide
C  phosphorus(V) oxide
D

sulfur dioxide

17
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40

Which statements are always true of methane and carbon dioxide?

1
2
3
4
A land?2only
B land4only
C 2and3only
D 3and4only

Both gases can be produced by cattle.
Both gases cause acid rain.

Methane burns in limited oxygen to produce carbon dioxide.
They are both greenhouse gases.

The figure below shows the reaction of zinc in air. When all the grey solid has turned
yellow, the source of heat was removed. Upon cooling, the yellow solid turned white.

dry air

zinc

-

i

T

heat

During the reaction, a sample of 250 cm? of air was used.

What is volume of the remaining air left after the experiment?

A 525cmd

C 1975cm?d

B 105 cm?®
D 395cmd

18
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