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1  Ethanol and ethanoic acid can react to give ethyl ethanoate using the set-up below.

al|| = condenser

},: <«— water

r

ethanol and ethanoic acid

t

heat

What is the function of the condenser in this set-up?

A To separate ethyl ethanoate from the ethanol and ethanoic acid

B  To lower the temperature to prevent decomposition of ethyl ethanoate

C To reduce the chances of the ethanol escaping from the reaction mixture
D

To allow the ethanol to react with the oxygen in the air

2  Anunknown sample, P, was tested using paper chromatography, together with three
pigments, Q, R and S, using both water and ethanol as solvents.
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Which of the three pigments, Q, R or S, is P likely to be?

A Qonly

B Sonly

C RandSonly
D Q,RandS



A solid is thought to be pure hexanoic acid.
Which is the best way to test its purity?

A conduct paper chromatography
B  determine its melting point

C measure its pH
D

weigh it, burn it in oxygen, then weigh the products

Which of the following consists of an element, a compound and a mixture in the correct order?

A air, diamond, water
helium, argon, sodium chloride

limestone, zinc, lead

O O

sodium, carbon dioxide, salt water

Which statement about an atom is correct?

A Each element always has the same number of electrons and neutrons.
B  Each element always has the same number of protons and neutrons.

C The nucleon number can be equal to the proton number.
D

The nucleon number can be lesser than the number of electrons.

Antimony oxide has the formula Sbh.O3; while potassium phosphate has the formula KzPOa,.

What is the formula of antimony phosphate?

A SbPO4

B  Sh,PO.

C  Shy(PO.s)s
D  SbsPO4



7  The structures of three substances P, Q and R are shown below.

(=
R 28LLLE OO0
D HOHOHOHO®
D PRREe S6500

P Q R

Which statements are correct?

1 P and R can conduct electricity in the molten state.
2 P and R are compounds while Q is an element.

3 P and R have giant structures while Q has a simple structure.

1 and 2 only
1 and 3 only
2 and 3 only
1,2and 3

o 0O o >

8 In the molecules CHsOH, NHz and HF, which atoms use all of their outer shell electrons in
bonding?

A CandH
B CandF
C NandH
D HandO

9  Which sulfide shows the greatest mass of sulfur in a 6 g sample?

A Ag:S
B FeS;
C PDbS

D SeS;



10 Part of the Periodic Table is shown below.

Elements W, X and Y have high melting points.
Y is less reactive than W.

Z can form both ionic and covalent compounds.

A W DN P

X and Y form compounds that are coloured.

Which of the following statements are correct?

A 2and 3only
1,2and 3
1,2and 4
2,3and 4

O O W

11 The bar chart shows the period of elements from lithium to neon.

property

Li Be B C N O F

element

What information can be found from this bar chart?

A the mass number
the proton number

the number of electrons used in bonding

O O W

the number of shells which contain electrons

5

Ne




12 Two substances, X and Y are mixed and heated.

13

~damp Universal Indicator paper

substances X and Y

t

heat

The damp Universal Indicator paper turns blue during the experiment.

What are substances X and Y?

A

B
C
D

barium hydroxide and ammonium chloride
barium hydroxide and hydrochloric acid
hydrochloric acid and ammonium nitrate

hydrochloric acid and barium nitrate

Two solutions were mixed in a beaker and the mass of the beaker and contents was then
recorded at various times. The graph below shows the results.

A

mass of beaker
and contents

A\ 4

time

What could be the two solutions?

O O W

agueous copper(ll) sulfate and aqueous ammonia
agueous copper(ll) sulfate and dilute hydrochloric acid
agueous sodium hydroxide and zinc sulfate

agueous sodium carbonate and dilute nitric acid



14 The graph below shows the colour ranges of the acid-base indicators, methyl orange,
bromothymol blue and phenolphthalein.

red ‘ yellow
methyl orange | —
yellow ! blue
bromothymol blue — .
. colourless i magenta
phenolphthalein .

1 2 3 4 5 6 7 8 9 10 11 12 13
pH

A solution, when placed in the three indicators separately, is yellow in methyl orange, blue in
bromothymol blue and colourless in phenolphthalein.

What is the pH range of the solution?

A 25to35
B 45to55
C 751085
D 95t010.5

15 The table shows the solubility of some lead salts in water.

salt solubility in water

PbCl, slightly soluble in cold water, soluble in hot water
PbCO3, PbSO,4 insoluble

What will be the best method for making a sample of lead(ll) chloride?

A Add dilute hydrochloric acid to aqueous lead(ll) nitrate, filter.
Heat lead(ll) sulfate with dilute hydrochloric acid, cool, filter.
Heat excess powdered lead with hydrochloric acid, cool, filter.

O O W

Shake excess lead(ll) carbonate with cold dilute hydrochloric acid, filter.



16 Which of the diagrams shows the structure of an alloy?

A B

b-oo

-0
{3
- o

17 W, X, Y and Z are four metals which form cations W*, X?*, Y*and Z?*.

o

QO

The following are information on some of the reactions that the metals undergo.

X?*(aq) + W (s) — no reaction
Z?* (ag) + 2W (s) — 2W*(aq) + Z(s)

heat
Y2CO3(s) —— no reaction

heat
X2CO3(s) —— XO (s) + CO2 ()

What is the order of decreasing reactivity of the metals?

A X W ZY
B XY, ZW
C Y, X,\W,Z
D Z W XY



18 The table below shows the reactivity of four metals and their compounds.

19

20

metal | addition of dilute sulfuric | heating hydrogen with the adding metal to the
acid to the metal metal oxide agueous sulfate of metal J
G effervescence metal G formed no reaction
H no reaction metal H formed no reaction
I effervescence no reaction metal J formed
J effervescence no reaction no reaction

What is the order of thermal stability of the metal carbonates from the most to the least thermal

stable?

A H,G,JI
B H,JG,I
CcC I,GH,1J
D I,J,G,H

Scrap iron is often recycled.

Which reason for recycling is not correct?

A

B
C
D

It conserves the amount of iron ore.

It reduces the amount of pollution due to extraction of iron from its ore.

It reduces the amount of waste taken to landfill sites.

It reduces the need to separate and collect the scrap iron from waste.

The graph below shows the change in temperature recorded during a chemical reaction.

A

temperature (°C)

room temperature

What could this reaction be?

o 0O o >

burning magnesium ribbon in the presence of air

combustion of petrol in the engines of vehicles

dissolving ammonium chloride in water

neutralisation of hydrochloric acid with sodium hydroxide

9

» time(s)




21 The energy profile diagram of a reversible reaction is shown below.

22

A+B=C+D
energy (kJ/mol)

F
90

+D
40 <

20

p progress of reaction

Which statement is correct about the energy profile diagram?

A Activation energy of the backward reaction is given by —50 kJ/mol.
Activation energy of the forward reaction is given by +70 kJ/mol.

Enthalpy change of the backward reaction is given by +20 kJ/mol.

O O W

Enthalpy change of the forward reaction is given by +50 kJ/mol.

In the reaction between calcium carbonate and ethanoic acid, the following changes could be
made to the conditions.

Increase the concentration of ethanoic acid
Increase the particle size of calcium carbonate

1
2
3 Increase the temperature of the system
4

Increase the pressure of the system

Which changes would increase the rate of reaction?

A land?2only
B 1and3only
C 2and3only
D 1,2,3and4

10



23 In the diagram below, each cell contains an aqueous solution of a single salt and all the four
electrodes are platinum.

Electrode Q and S increase in mass during the electrolysis and no gas is given off at Q or S.

+f|_

| |

cell 1

— aqueous
solutions

cell 2

Which statement best explains why the increase in mass of Q is greater than the increase in
mass of S over the same period of time?

A

B
C
D

The cation of the solution in cell 1 is different from the cation of the solution in cell 2.

The anion of the solution in cell 1 is different from the anion of the solution in cell 2.

The current flowing in cell 1 is greater than the current flowing in cell 2.

The loss in mass of electrode P is less than the loss in mass of electrode R.

24 Which statement is true for both simple and electrolytic cells?

simple cell

electrolytic cell

It converts electrical energy into chemical
energy.

Oxidation occurs at the negative electrode.
Mass of the anode will decrease.
Electrons flow from the anode to the

cathode.

It converts chemical energy into electrical
energy.

Oxidation occurs at the positive electrode.
Mass of the anode will increase.
Electrons flow from the cathode to the

anode.

11




25 Two experiments are carried out to measure the volume of carbon dioxide produced when
different concentrations of hydrochloric acid are added to excess calcium carbonate.

experiment acid
1 50 cm?® of 0.20 mol/dm?® hydrochloric acid
2 20 cm? of 0.50 mol/dm? hydrochloric acid

A graph of volume of carbon dioxide against time is plotted for both experiments.

Which graph best shows the results for these experiments?

volume
of gas

volume
of gas

A

volume
of gas

volume P
of gas

26 In which reaction is the pressure least likely to affect the rate of reaction?

A Nz (9) + 3H2 (g) = 2NHs (g)

B 2S0:(g) + 02 (g) > 2S0s (g)

C  Fey0s (s) + 3CO (g) — 2Fe (I) + 3CO: (q)

D Mg (s) + H2SO4 (aq) — MgS0Os4 (aq) + Hz (g)

12



27

28

29

When an excess copper(ll) carbonate is added to dilute sulfuric acid, the total mass of the
reaction mixture is measured over a period of time as shown in the graph below.

total mass
of reaction
mixture ()

» time (S)
Which statement about the curve is correct?

A All copper(ll) carbonate has reacted at Z.
The change from X to Y is due to the insoluble layer of salt formed.

The concentration of the acid at Y is lower than at X.

O O W

The mass of carbon dioxide produced is m; g.

Disproportionation is a reaction in which the same element is both oxidised and reduced.
Which reaction is an example of disproportionation?

A 2H,0; —» 2H,0O + O,

B Cu+ 4HNO3; — Cu(NO3)2 + 2H,0 + 2NO>

C  HzSO;3 + H,02 — H,SO4 + H0

D Cu+2H;SO; — CuSOs + 2H20 + SO-

The Haber process is a reversible reaction as some of the ammonia formed is unstable and it
decomposes readily back into its reactants.

Which method is used to prevent this from happening?

A adding water to dissolve ammonia

B  cooling the mixture to liquefy ammonia
C filter the mixture to remove ammonia
D

fractional distil the mixture to separate ammonia gas

13



30 To reduce atmospheric pollution, waste gases from coal-burning power stations are passed

31

32

33

through powdered calcium carbonate.
Which of the following gas will not be removed by the powdered calcium carbonate?

carbon monoxide
nitrogen dioxide
phosphorous(V) oxide

0O wm >

sulfur dioxide

An 80 cm?® sample of air is trapped in a gas syringe. The air is slowly passed over heated zinc
in a tube until there is no further change in the volume of air.

zinc

. .‘77Tmmnpmrm]nmnn];l \ VI_lemnmpmmupmnmp{ 7
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80 cm? of air heat

What is the approximate final volume of air in the gas syringe?

A 16cm?
B 40cm?®
C 656cm?
D 64cm?d

What is the volume of air required for a mixture of 20 cm? of methane and 40 cm? of carbon
monoxide to burn completely?

A 60cm?
B 80cm?
C 300cm?®
D 400cm?

Which atmospheric pollutants, emitted by internal combustion engines, are reacted together
to convert them into less harmful products?

A nitrogen dioxide and sulfur dioxide

B  nitrogen dioxide and carbon monoxide

C unburnt hydrocarbons and carbon monoxide

D

unburnt hydrocarbons and carbon dioxide

14



34 When crude oil is fractionally distilled, which compounds leave from the bottom of the

fractionating column?

A

B
C
D

The compounds that are the least flammable.

The compounds that are the least viscous.

The compounds with the lowest relative molecular mass.

The compounds with the lowest boiling points.

35 When dodecane, Ci2Hgzs, is cracked, only three hydrocarbons are formed. The hydrocarbons
are ethene, propane and propene.

What is the ratio of the hydrocarbons formed?

ethene propane propene
A 1 1 1
B 1 1 3
C 1 3 1
D 3 1 1

36 Citronellol is found in rose oil. The structure of citronellol is shown.

%

Which statement about citronellol is not correct?

OO0 W >

Citronellol reacts with sodium hydroxide to produce salt and water.

Citronellol turns purple acidified potassium manganate(VIl) colourless.

Citronellol reacts with hydrogen in the presence of a catalyst.

Citronellol forms a polymer with the same empirical formula.

15



37 The chemical equation for a reaction is shown below.
CH3COOH + Br; < CH2BrCOOH + HBr
What is this reaction also known as?
A addition reaction

condensation reaction

esterification reaction

O O W

substitution reaction

38 A reaction scheme for an alkene X is given. The alkene underwent a series of reactions to
obtain the salt, (CH3CH2CH2C02)2MQ.

steam oxidising agent boxvll
alkene X »  alcohol » carboxylic
high acid
temperature '

and pressure

: magnesium carbonate
with catalyst

(CH3CH2CH2002)2MQ

What is alkene X?

CH3CH=CH:
CH3CH=CHCHs
CH3CH2CH=CH:
CH3CH2CH2CH=CH:

O 0O W >

39 How does the number of carbon, hydrogen and oxygen atoms in an ester differ from the total
number of carbon, hydrogen and oxygen atoms in the alcohol and carboxylic acid from which
the ester was derived?

carbon atoms hydrogen atoms oxygen atoms
A same same same
B less same less
C same less less
D less less less

16



40 A section of a polymer is shown below.

O
I—0O—xI

B
I

— )
H

Which of the following shows a monomer involved in the formation of the above polymer?

o

I—0O—=T
0Oz=0
Z—A
Z—A

O

O

A |C? |_|| 1l
HO~C—C—C—OH
H

° f R =T
HO—C—N@N—H
c ntRae
HO-C—C—C—C—C—OH
H H
° R0
H—N—C—C—C—OH
H

End of Paper

17
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