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1 The graph shows the change in temperature with time when ice is heated.
temperature / °C 1
100 +
0+
» time/s
P
At which region can you find a mixture of ice and water?
A PtoQ
B QtoR
C RtoS
D StoT
2 Four balloons are inflated with equal volumes of different gases and left in a room.

Which balloon is most likely to deflate the fastest?

\ iy iy \
A B C D
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3 The graph gives the melting points (m.p.) of mixtures of lead and tin.
400+ —400
m.p. of
pure lead
L
300 300
m.p. of
melting pure tin melting
point / °C 200- [ 50 Point/°C
100 =100
0 50 100

% of tin in the mixture

What would be the melting range of a mixture of lead and tin?

A Above the melting point of tin.

B Below the melting point of lead.

C Between the melting point of tin and lead.
D Below the melting point of both tin and lead.

4 A student set up the apparatus as shown below.

c—
. . —+—— gas collected in
reaction mixture inverted gas jar
ﬁ calcium oxide
T (drying agent)
heat

What is the identity of the gas that was collected?

A ammonia

B carbon dioxide
C chlorine

D oxygen
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5 Some physical properties of two substances X and Y are shown below.
melting point | boiling point solubility in
tan
substance (°C) (°C) water
X -96.7 39.6 insoluble
Y -114.5 78.5 soluble

Based on the information above, which of the following shows the best method of

separating a mixture of X and Y in a school laboratory?

o0 w>

evaporation to dryness
filtration

simple distillation
using a separating funnel

6 A mixture of three amino acids is separated by two-way chromatography. The positions
of three unknown amino acids I, Il and Ill, after treating with a locating agent, are
indicated in the chromatogram below.

solvent X
R
T w solvent front V]
B !
|
bl - !
a ..... S ey
[
|t | 8
4 ..... ? ; I‘E
o F 11 g
1 S
2 .........
1 rderannfumn e fr e ,E
AT 2 3 4 56 7 8 910
start
solventY —#
amino acid R value in solvent X R value in solvent Y
glutamic acid 0.38 0.30
glycine 0.50 0.26
arginine 0.69 0.20
leucine 0.91 0.73

Using the information from the graph and the table above, which of the amino acids can
be identified?

OO wm>
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7 Which statement about some air pollutants is incorrect?

A
B

Sulfur dioxide produced by volcanic activity causes erosion of limestone buildings.
Nitrogen emitted by internal combustion in car engines reacts with oxygen to form
oxides of nitrogen.

Carbon monoxide produced from incomplete combustion of petrol can be removed
by catalytic converters.

Ozone produced due to photochemical reactions increases the chance of skin
cancer.

8 Which of the following processes remove carbon dioxide from the atmosphere?

A combustion
B flue gas desulfurisation
C photosynthesis
D respiration
9 Two indicators, Bromophenol blue and Congo red, show the following colours in acidic

solutions and in alkaline solutions.

indicator colour in acidic solution colour in alkaline solution
bromophenol blue yellow blue
congo red violet red

A few drops of each indicator are added to separate samples of dilute nitric acid.
Subsequently, aqueous sodium hydroxide was added in excess to each of the samples.

What were the colour changes shown by the respective indicators?

bromophenol blue congo red
A blue to yellow violet to red
B blue to yellow red to violet
C yellow to blue red to violet
D yellow to blue violet to red
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10 A student left a saturated solution of copper(ll) sulfate to cool from 80°C to room
temperature over three days. She observed that crystals separated out from the solution.

The following statements were made about crystallisation:
I The concentration of the solution remains the same.
Il The mass of the dissolved copper(ll) sulfate in the solution changes.
111 The solubility of copper(ll) sulfate decreases as the temperature falls.

Which statement(s) is/are correct?

A I only

B Il only

C Il and 111
D I, 1l and I

11  An acid ionizes in water to form X"". Aqueous potassium hydroxide with a concentration
double that of the acid is used for complete neutralization. The ratio of the volume of acid
to the volume of alkali is 2:3.
What is the value of n?

A

A WOWDN PR

B
C
D
12  Aniline, C¢HsNH>, appears as a yellowish to brownish oily liquid with a musty fishy odour.
It undergoes the following reaction in water.
CeHsNH, + H,O = C6H5NH3+ + OH™
The following statements were made about aniline:
| It turns litmus paper red.
Il It forms a blue precipitate with copper(ll) sulfate.

Il It reacts with sulfuric acid to form the salt CsHsNH3SO4,.

Which statement(s) is/are correct?

A Il only
B 111 only
C land Il
D Il and Il
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13  Aluminium sulfate is sometimes used in water treatment to remove impurities. A test was
conducted on four different samples of treated water and the table below shows the
results of tests.

Which sample contains aluminium sulfate?

sample reaction with excess NaOH (aq) reaction with excess BaCl; (aq)
A colourless solution white precipitate

B white precipitate colourless solution

C white precipitate white precipitate

D colourless solution colourless solution

14 A solid X was added to a colourless solution Y. There was no observable change.

Which of the following could not be X and Y?

solid X solution Y
A copper sulfuric acid
B magnesium sodium carbonate
C copper(ll) carbonate acetic acid
D silver chloride barium nitrate

15  Which of the following solutions can be used to distinguish between aqueous sodium
hydroxide and aqueous ammonia?

A ammonium chloride
B copper(ll) sulfate

C iron(I11) chloride

D zinc sulfate
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16 A solution of fertiliser was tested as shown below.

excess aqueous
sodium hydroxide added 2 ?
- 3 l - damp red litmus

w r

S \ paper turns blue
(

-1 fertiliser [oUF— green |

<-/ solution </ precipitate \-~

Which ions must be present in the fertiliser?

Fe?" and NH,"
Fe3" and NH,"
Fe?* and NO3~
Fe** and NO3~

o0 w>

17  The bond strength of a covalent bond is loosely associated with the size of the atoms.
Generally, smaller atoms form stronger covalent bonds.

Which of the following combinations are arranged correctly according to their bond
strengths in increasing order?

A H-Cl < H-Br < H-I
B H-F < H-O < H-N
C H-N <H-O <H-F
D H-Cl < H-I <H-Br
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18 The structure of sulfate ion, SO42~, is shown below.

Which of the following is true about the bonding and structure of sulfate ion?

A The ion has a tetrahedral structure.

B There are a total of 6 bonding electrons.

C There is only covalent bond present.

D There is a lone pair of electrons around the sulfur atom.

19 How many ¢ and & bonds are present in the circled part of the molecule?

H H
o bonds 7 bonds
A 1 3
B 1 2
C 2 1
D 3 1

20  Which of the following is not true about a molecule of ammonia, NH3z?

Electron density shifts towards N.

Its shape is trigonal pyramidal.

Its molecules can form hydrogen bonding.
There is a net dipole moment of zero.

OO0 m>
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21  The diagram shows part of graphene, an allotrope of carbon, in which the atoms are
arranged in a honeycomb-shaped lattice.

carbon atom

Which of the following could be some of the properties of graphene?

melting point electrical conductivity
A high poor
B low poor
C low good
D high good

22  Atestfor sodium chloride crystals is set up as shown below.

lamp

N

metal plates
beaker ——

BN sodium chloride crystals

The lamp was not lit at the beginning. The lamp then lit up when distilled water was
added.

Which is the best possible explanation for this observation?

A Water self-ionises and is able to conduct electricity.

B Sodium atoms lose electrons and are able to conduct electricity.

C Electrons are free to move in the solution when sodium chloride dissolves.
D lons are free to move in the solution when sodium chloride dissolves.
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23 Two of the reactions used in the manufacture of nitric acid, HNO3, are shown.

ReactionI: 2NO + 0O, 2> 2NO»
Reaction Il: 4NO, + 2H,O + O, = 4HNO;

What is the maximum number of moles of nitric acid which could be formed from one
mole of nitrogen monoxide, NO?

A 0.5
B 1.0
C 2.0
D 4.0

24  Aqueous lithium hydroxide reacts with a chloride of unknown metal X, XCl,, to form a
precipitate of the metal hydroxide.

nLIOH + XCl, — X(OH), + nLiCl

25.0 cm® of 1.50 mol dm™ lithium hydroxide solution was found to react exactly with
50.0 cm® of 0.250 mol dm™ XCl, solution.

What is the formula of the metal chloride?

A XClI
B XCl,
C XCls
D XCl4

25  Animpure sample of sodium carbonate weighing 5 g was dissolved in 500 cm® of water
(in excess) to produce a solution.

25.0 cm® of this solution was completely reacted by 20.0 cm® of 0.100 mol dm™
hydrochloric acid.

What was the percentage purity of the sodium carbonate used?

A 36%
B 42%
C 71%
D 85%
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26  Below are the overall equations for the manufacture of two fertilisers (underlined).

Reaction I: H,SO4 + 2NH3 = MA}Q&&
Reaction II: 2H,SO4 + Cas(PO4)2 = Ca(H,PO4), + 2CaS0,

The relative molecular mass, M;,, of each fertilizer is shown in the table.

(NH4)2SO4 Ca(H2P04)2
M, 132.1 234.1

In each reaction, 294 g of sulfuric acid was used, while the other reagent in the reaction
was added in excess.

What is the theoretical yield of each of the respective fertilisers?

(NH4)2SO, Ca(H2POy)2
A 396 g 702 g
B 396 g 351 g
C 198 g 702 g
D 198 g 351 g

27  Aspirin tablets have important medical uses such as reducing fever and relieving pain.
Aspirin, CgHgOy4, is made from salicylic acid, C;HgO3, according to the equation:
C;HgO3 + C4HgO3 2> CoHsO4 + CH3COOH

Assuming a 70% vyield, what is the mass of salicylic acid required to make an aspirin
tablet of 0.325 g?

[Mr of C/HegO3=138.0, M, of CgHgO4 = 180.0]

A 0174g
B 0.249g
C 0.356¢g
D 0.464g

28  When sodium bromate(V), NaBrOs, is heated, it reacts according to the equation below.
2NaBrO; (s) — 2NaBr (s) + 30, (g)

What amount, in mol, of NaBrO; produces 58.9 cm® of oxygen gas, measured at room
temperature and pressure?

A 0.00164
B 0.00368
C 1.64
D 3.68
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29  Excess marble chips were added to a beaker of dilute hydrochloric acid on an electronic
balance. A graph of the mass of the beaker and contents was plotted against time
(curve 1).

mass of beaker 4

and contents / g

» time / min

What change in the experiment could give curve 27?

I Double the mass of marble chips was used but in smaller pieces.
I The same volume of a more concentrated hydrochloric acid was used.
11 The reaction was carried out at a higher temperature.

A I only
B Il only
C I and 111
D Il and 111

30 The apparatus shown can be used to measure the rate of some chemical reactions.

N

gas syringe

reaction mixture

For which reaction(s) would this apparatus be suitable?
reactionl  2H,0, (aq) — 2H,0 (I) + O2 ()

reaction2  MgO (s) + 2HCI (aq) — MgCl; (aq) + H2O (1)
reaction 3  ZnCOs3(s) + 2HCI (aq) — ZnCl; (aqg) + CO2(g) + H20 (1)

A 1 only

B 1land?2
C land3
D 2and 3

End of paper
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