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1 Silica gel is a solid which can absorb water vapour from the air. It can be used to limit

the growth of mould on leather goods and electronic equipment.

Which of the following methods can be used to study the rate of absorption of water

vapour in silica gel?
A

silica gel

[ED o [: F Weighing scale
=} T

rubber bung

E———

silica gel

gas syringe

conical flask

silica gel

gas syringe

silica gel

2 Aliquid mixture contains methylbenzene and dilute aqueous copper(ll) sulfate with

different densities. Methylbenzene has a boiling point of 111°C and is insoluble in

water.

Which of the following steps can be used to obtain a liquid sample of methylbenzene

and solid sample of copper(ll) sulfate?

step 1

step 2

fractional distillation
simple distillation

use a separating funnel

0O wm >

use a separating funnel

crystallisation
evaporation
crystallisation

evaporation
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3 During the test for chloride ion using aqueous silver nitrate, the solution must be
acidified with dilute nitric acid.

What is the purpose of adding dilute nitric acid?
To oxidise the chloride ion.
To increase the speed of reaction.

To prevent the precipitation of other ions.

o 0O o >

To prevent the decomposition of silver chloride formed.

4 In an experiment, 4.0 cm® of 1.0 mol/dm? aqueous copper(ll) sulfate and 8.0 cm? of
1.0 mol/dm?® aqueous barium nitrate are mixed.
CuSO0s4 (aqg) + Ba(NOs)2 (aq) 2 Cu(NOs3), (aq) + BaSOu (s)

What does the reaction vessel contain once the reaction is complete?
a colourless solution only
a white precipitate and a blue solution

a blue precipitate and a colourless solution

o0 o >

a white precipitate and a colourless solution

5 Two experimental set ups used to demonstrate diffusion of gases are shown in the

diagrams below. The gases in each porous pot are ethene, C;Ha4, and oxygen, O.

In the first experiment, the gas introduced into the beaker is fluorine, F», while in the

second experiment, it is hydrogen, H..

fluorine —> hydrogen —>
g |
— X 2
porous pot porous pot ! Y
oxygen =
+ ethene E Z)I(ggﬁg

Experiment 1

Experiment 2
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What changes, if any, to the water levels X and Y would you expect to see in both

experiments?

experiment 1

experiment 2

Y is higher than X
X is higher than Y

X and Y remain the same

0O o >

X and Y remain the same

X and Y remain the same

Y is higher than X
Y is higher than X
Xis higher than Y

6  Which of the following diagrams below best represents the relationship between the

number of electrons in the valence shell of an atom and the number of hydrogen

atoms which the atom is most likely to combine?

A
g B
59
 (© 64
e
£ 4
35 0O k]
Z35
2 24
0 f } f t
4 5 6 7 8
Number of electrons
B

Number of
hydrogen atoms
> o

Number of electrons
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7 An element exists as 2 kinds of isotopes, P and Q. There are 80% of isotope P with a
relative atomic mass of 45. If the relative atomic mass of the element is 47, what is
the relative atomic mass of isotope Q?

A 48 B 52 C 55 D 60

8 Which diagram represents the reaction between hydrogen and iodine that is not yet

oCa 0B W% s
OO0 b ‘Q“fi

9 A compound G contains oxygen and one other element.
Which property of G indicates that the bonds in G are ionic?

It is soluble in water.
It reacts with alkalis.

It has a low melting and boiling point.

o 0O o >

It conducts electricity in the molten and aqueous states only.

10 The structural formula shows the bonding in pyrophosphoric acid.

I
H H

What is the total number of bonding electrons for both phosphorus atoms in the
formula?
A 10 B 15 C 20 D 30
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11 Which substance in the table below could be methanol?

electrical conductivity
substance | melting point /°C | boiling point /°C - 5he liquid in aqueous
state state
A -114 -85 nil good
B -98 65 nil nil
C 180 218 nil nil
D 420 970 good good

12 Solid silver metal, agueous magnesium nitrate, solid graphite and molten sodium

chloride conduct electricity.

Which two of the substances conduct electricity as they contain mobile electrons?
solid silver metal and solid graphite
solid graphite and molten sodium chloride

solid silver metal and aqueous magnesium nitrate

0O W >

agueous magnesium nitrate and molten sodium chloride

13 40 cm? of an aqueous 0.5 mol/dm? solution of the hydroxide of metal X, exactly

neutralises 80 cm? of 0.25 mol/dm? dilute sulfuric acid.

What is the formula for the sulfate of X?

A XSO4 B X;SO4 C X(SOu4)s D X3(SOa)s
14 A 400 g of sample of hydrated potassium sulfide crystals, K2S.xH.0, was heated to
remove the water of crystallisation. The mass of solid that remained after heating was

220 g.

How many moles of water are present in 1 mole of this compound?
A 5 B 7 C 10 D 12
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15 Methane burns completely in oxygen according to the equation.
CHa (g) + 202 (g) > CO: (g) + 2H20 (9)

In an experiment, 40 cm?® of methane and 60 cm? of oxygen are allowed to react in a
closed vessel. The water vapour formed is allowed to condense. What is the volume

of the resultant gaseous mixture when measured at room temperature and pressure?

A 20cm?d B 40cm?d C 60cm?® D 100 cm?®

16 On adding 50 g of impure limestone, CaCOs3; (M, = 100), to excess hydrochloric acid,
6.0 dm?® of CO, was evolved at room temperature and puressure.

What is the purity of the limestone?
A 25% B 50% C 75% D 100%

17 Four different solutions were electrolysed in separate experiments.

solution

In three of the experiments, element A was formed at the cathode. In which of the
following is the formation of A not represented by the equation shown below.
A* +2e > A

aqueous copper(ll) sulfate with inert electrodes
aqueous copper(ll) sulfate with copper electrodes

molten magnesium sulfate with inert electrodes

0O o >

concentrated aqueous magnesium bromide with inert electrodes
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18 A piece of litmus paper was soaked in concentrated sodium chloride solution and

supported on a glass slide and is connected to a power source as shown.

positive electrode

litmus paper soaked in
concentrated NaCl solution

—— glass slide

S negative electrode

Which one of the following shows the correct observations near the positive electrode
and negative electrode after the current has flowed for some time?

positive electrode negative electrode
A bleached blue
B bleached no change
C no change bleached
D no change red

19 A substance P is added to a reaction mixture.

The energy profile diagram shows the effect of P on the reaction pathway.

Energy r

without P

reactants /" with P

products

Which of the following observations are expected to occur when P is added to the
reaction mixture?

1 The speed of reaction increases.

2 The enthalpy of the reaction remains unchanged.

3 The reaction can take place at a lower activation energy pathway.

A land?2 B 1and3 C 2and3 D 1,2and 3
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20 Which statement about the hydrogen-oxygen fuel cell is incorrect?

A It produces electricity, water and heat.

B Hydrogen and oxygen are used as the main reactants.
C The net reaction produces water and hydrogen gas only.
D

It is made up of an electrolyte between the anode and cathode.

21 The graph shows the volume of carbon dioxide given off plotted against time when a
sample of calcium carbonate reacts with 100 cm?® of 1 mol/dm? excess hydrochloric
acid.

Volume (cm3)
4

0

— Time (s)

Which of the following statements is correct?
A The reaction has completely stopped only at point Z.
B The time taken for the reaction to reach completion increases when 100 cm? of
1 mol/dm? ethanoic acid is used instead.
C More vigorous bubbling is observed at point Y than at point X.
D The total volume of carbon dioxide evolved is greater if the sample of calcium
carbonate is in powdered form.

22  Which equation does not represent a redox reaction?

A Clo+2I"> 2CI + |2 C 2Li+F2 > 2LiF
B Pb* + SO4* - PbSO, D Cu*+Ca=-> Ca*+Cu
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23 When hydrogen peroxide is added to aqueous iron(ll) chloride, the pale green solution
turns brown.

Which of the following statements best describes this observation?
Iron(ll) oxide is formed.

Iron(I11) hydroxide is formed.

Hydrogen peroxide is acting as a reducing agent.

0O wm >

Fe?" ions are oxidised to Fe*" ions by hydrogen peroxide.

24  The pH of a dilute solution of hydrochloric acid is approximately 2.
When 10 g of solid sodium chloride is added to it, what will its pH be?

A 2 B 4 c 7 D9

25 The oxides of the elements sodium to chlorine are added to water separately.

Which one of the following diagrams best represents the pH of the solutions produced?

A C

pH A pHAk
¢

t + + } } +
Na,0 MgO ALO, SiO, P.0,, SO, Cl,0,

Na,0 MgO Al,0, SiO, P,0,, SO, CLO,

pH

[
¢ ; .

Na,0 MgO ALO, SiO, P.O,, SO, CLO, Na,0 MgO ALO, SiO, P,0, SO, Cl0,
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26 A sample of lead(ll) chloride was contaminated with a small amount of lead(ll) oxide.
Which of the following correctly shows the steps to be taken to obtain pure and dry

lead(ll) chloride?

Add dilute nitric acid, filter, evaporate filtrate to dryness.
Add water, filter, evaporate filtrate to dryness and dry between filter paper.
Add dilute nitric acid, filter, rinse residue and dry between filter paper.

0O wm >

Add water, evaporate solution until saturated and perform crystallisation.

27 The graph gives the information about the percentage of ammonia present in the

equilibrium mixture at different temperatures and pressure.

N

percentage of ammonia
at equilibrium / %

4

0 - 100' 200’ éOO 406 500 - ’600
temperature / °C

Which of the following statements about the Haber process is correct?

Hydrogen is obtained from the air by fractional distillation.

Decreasing pressure decreases the yield of the reaction.

Decreasing temperature decreases the yield of the reaction.

o 0O o >

The reaction between hydrogen and nitrogen to form ammonia is irreversible.

28 The elements with the code letters W, X, Y and Z are placed in the Periodic Table as

shown.
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Which one of the following is a correct statement regarding W, X, Y and Z?
The atomic numbers increase in the order W, X, Y and Z.
W and X are solids, but Y and Z are gases under room conditions.

The valency of W and Y is one, but the valency of X and Z is two.

o 0O o >

Wi is in Group I, X in Group V, Y in Group VI and Z in Group VII.
29 Which statement about Group | elements is true?

A They form covalent bonds with halogens.

B They form oxides when reacted with water.

C Their boiling points increase on descending the group.
D Their reactivity increases on descending the group.

30 Astatine is found in Group VIl of the Periodic Table.
Which of the following is not a property of astatine?

Astatine is a solid at room temperature.
Astatine reacts by gaining one electron to form astatide ion.

Astatine can displace iodide ions from aqueous solutions.

o 0O o >

Astatine can react with Group | elements to form an ionic compound.
31 Copper(ll) carbonate, magnesium carbonate and iron(ll) carbonate decompose when
heated. The temperature at which decomposition takes place depends upon the

position of the metal in the reactivity series.

What is the correct order for this decomposition?

highest temperature — lowest temperature

O 0O m >

magnesium carbonate
magnesium carbonate
copper(ll) carbonate

iron(ll) carbonate

copper(ll) carbonate
iron(1l) carbonate
iron(1l) carbonate

magnesium carbonate

iron(ll) carbonate
copper(ll) carbonate
magnesium carbonate

copper(ll) carbonate
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32 A student was investigating an unknown metal X and he made the following
observations in the report.
e A clean piece of X did not displace any lead when dropped into lead(ll) nitrate
solution.
e When a strip of lead is dipped into copper(ll) nitrate solution, it became covered
with a pink substance.
e A clean piece of X is dipped into copper(ll) nitrate solution, it became covered

with a pink substance.

Which of the following shows the correct arrangement of the three metals in order of
increasing reactivity concluded by the student?
A Pb, X, Cu B X, Pb, Cu C Cu,Pb, X D Cu, X, Pb

33 Which reaction is not a step in the production of iron from haematite in the blast

furnace?
A Carbon burning in air to produce carbon dioxide.
B Carbon dioxide reacting with iron(l11) oxide to produce iron.
C Calcium oxide reacting with silicon dioxide to form slag.
D Calcium carbonate decomposed to form calcium oxide and carbon dioxide.

34 Which of the processes does not increase the amount of carbon in the atmosphere in

the carbon cycle?

A combustion C photosynthesis

B respiration D decay of organic matter
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35 The following list shows the environmental problems in our modern world.

1 global warming

2 destruction of the ozone layer

3 rivers and lakes turning acidic

Which of the following sets correctly matches the air pollutants to the environmental

problems?
1 2 3
A sulfur dioxide methane chlorofluorocarbons
B methane sulfur dioxide chlorofluorocarbons
C methane chlorofluorocarbons sulfur dioxide
D chlorofluorocarbons sulfur dioxide methane

36 The diagram shows the fractional distillation of crude oil.

crude oil —=—=— Pl

Which statement about the fractions is correct?

o 0O o >

Queenstown Secondary School

Fraction 1 has the lowest flammability.
Fraction 2 has the highest viscosity.

Fraction 3 can undergo catalytic cracking to form fraction 2.

Fraction 4 is used as a fuel in heavy vehicles such as trucks and lorries.
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37 An alkane has formula CioH2>.

Which of the following is not true about the cracking of this alkane?

A The product of cracking can be all smaller alkanes only.

B A catalyst and high temperature are needed for cracking to occur.

C Hydrogen produced from cracking is one of the raw materials for the Haber
process.

D Cracking produces smaller molecules to meet the supply and demand for
smaller hydrocarbons.

38 Which of the following are isomers of butene, C4Hs?

WoHH ? g o i [
H H H-C—-C—H H /C\ H H H
M
H H H H
1 2 3 4
A 1and3only B 1and4only C 1,3and 4 D 2,3and4
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39 The molecular structure shows an ‘acrylic ester’ which can be used to make the

sticky substance of adhesive tape called poly(acrylate).

O

I
CH3CH20 — C — CH=CH,

Which of the following represents the formula of poly(acrylate) which can be made

from this monomer?

A C
}l) CH,CH.0
— - C—CH=CH—}— —+0-C-CH-CH——
B D
o o)
]
CH,CH,0—C —+0-C-CH=CH—}—
—} CH—CH,—}—

40 An organic compound X has the empirical formula CH,O and a relative molecular
mass of 60. It reacts with ethanol in the presence of concentrated sulfuric acid to give

a sweet-smelling liquid.

Wat is the chemical formula of X?
A C,HsCOCH.OH B C;HsCOOCH; C C3;HsOH D CHs;COOH
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