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1 Each diagram shows the anangement of particles in each of the three states of matter.

X, Y and Z represent the processes needed to change from one state to another'

X

<-

What are the processes X, Y and Z?

X z

A

B

c
D

evaporation

evaporation

sublimation

sublimation

sublimation

sublimation

evaporation

evaporation

condensation

freezing

condensation

freezing

A student is asked to measure the time taken for 4.00 g of magnesium carbonate to react

completely with 25-0 cm3 (an excess) of dilute hydrochloric acid'

Which pieces of apparatus does the student need?

A electronic balance, digital stopwatch, pipette

B electronic balance, digital stopwatch, thermometer

C electronic balance, pipefte, thermometer

D digital stopwatch, pipette, thermometer
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3 The diagrams show three sets of apparatus.

1 ) 3

beakerfilter
paper

funnel

D RbSz

evaporating
d ish

heat heat

Which apparatus would be used to obtain separate dry samples of sand and salt from a
mixture of sand and seawater?

A 1 only B 1and3 C 2and3 D 3 only

4 The diagram represents a nucleus of element X.

key

proton

o neutron

A
3

B
7

4
XDXxX

3
c

7

3

5 lnformation about some chemical elements is given below.

C RbI

5074n1/9t22
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element symbol
metal or

non-metal

group in
Periodic Table

rubidium

indium

sulfur

iodine

Rb

In

S

I

metal

metal

non-metal

non-metal

I

m

vI
VII

A InzS: B InIs

ffurn over

Which of the following symbols best represent this element?

Which formula is not conect?

I
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6 Methane bums in plentiful supply of oxygen according to the following equation:

CHc(g) + 2Or(S) - COz(g) + 2HzO(g)

10 cm3 of methane was bumt in 25 cm3 of orygen.

lf all the volumes were measured at room temperature and pressure, what would be the

total volume of gases at the end of reaction?

A 10 cm3 B 15cm3 C 30 cm3 D 35cm3

Ammonium sulfate and potassium sulfate are salts which can be found in fertilisers.

A sample of a fertiliser is warmed with aqueous sodium hydroxide and a gas with pH 10 is

given off.

Which salt must be present in the fertiliser and what is the gas given off?

salt in fertiliser name of gas

A

B

c
D

ammonium sulfate

ammonium sulfate

potassium sulfate

potassium sulfate

ammonia

sultur dioxide

ammonia

sulfur dioxide

8 The table gives information about three indicators

indicator colour at pH 1
pH at which

colour changes
colour at pH 12

red

blue

colourless

3

5

10

yellow

red

pink

Which colours would be obtained when each indicator was added separately to pure water?

thymol blue congo red phenolphthalein

A

B

c

D

red

yellow

yellow

yellow

blue

blue

blue

red

pink

colourless

pink

colourless

5078101 19122
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9 A colourless liquid in an unlabelled bottle is tested as shown

. Litmus paper turns red.

. Magnesium ribbon fizzed.

. Reaction with aqueous barium nitrate produced a white precipitate.

What is the colourless liquid?

A aqueous sodium hydroxide

B aqueous sodium sulfate

C dilute hydrochloric acid

D dilute sulfuric acid

Which statement correctly describes X and Y?

A X is a pure metal and Y is a compound.

B X is a pure metal and Y is an alloy.

G X is a solid and Y is a liquid.

D X is harder and stronger than Y.

1'l Reactions of three metals and their oxides are listed in the table

metal reacts with cold water metal oxide reacts with carbon

P

o
R

no

no

yes

no

yes

no

What is the order of reactivity of the metals?

507AtO1t9t22
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least reactive most reactive

A

B

c
D

P

o
o
R

o
P

R

P

R

R

P

o

[Turn over

10 The diagrams show the structure of two substances used to make electrical conductors.

XY

I

----------------
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12 The equation explains the colour change that occurs when aqueous potassium hydroxide is

added to aqueous potassium dichromate(vl).

KzCrzOt +

potassium

dichromate(M)

orange

2KOH -+ 2KzCrOc + HzO

Potassium
chromate(\/I)

yellow

As a result of adding excess of aqueous potassium hydroxide to aqueous potassium

dichromate(vl), what happens to the oxidation state of chromium and the pH of the reac,tion

mixture?

oxidation state of chromium pH of the mixture

A

B

c
D

decreases

decreases

stays the same

stays the same

decreases

increases

decreases

increases

13 The diagram shows part of the Periodic Table.

Which row is correct?

can donate or
share an electron

reacts with water

A

B

c
D

X

z

x

507ataIEl22
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14 The formation of liquid water from hydrogen and oxygen may occur in three stages.

1 2H2(g) + oz(g) + 4H(g) + 29191

2 4H(s) + zo(g) -+ 2HzO(g)

3 2HrO(g) -+ 2HzO(t)

A 1,2and3 B l only C 2 only D 3 only

15 Calcium carbonate was reacted with an ex@ss of dilute hydrochloric acid at room
temperature.

CaCOs + 2HCl -+ CaClz + HzO + COz

Two experiments were carried out.

Experiment 1 : 10 g of calcium carlconate in large lumps

Experiment 2: 5 g of powdered calcium carbonate

Which graph is conect?

A

Which of these stages are endothermic?

B

1

2

Dc

2

1

volume
of gas

volume
of gas

time

time

volume
of gas

volume
of gas

time

time

2

1

507 8tO1t9t22

PartnerlnLeaming
46

fTurn over

1

2



BP-47

10

,16 Acid rain is formed when sulfur dioxide and oxides of nitrogen dissolve in rainwater.

Which of the following is not caused by acid rain?

A breathingdifficulties

B corrosion of statues

C dying trees

D lowered pH of lakes

17 Petroleum is separated into fractions by fractional distillation

Separation occurs in a fractionailng column.

Some properties of three of these ftactions are shown.

fraction
range of boiling

points / "C

number of
carbon atoms in

the molecules

1 5-10
2 320 - 350 16 -24

120 - 210

Which statement is correct?

A Fraction t has a higher boiling point range than fraction 2

B Fraction 2 is removed at a higher point in the fractionating column than fraction 1.

C Molecules in fraction 3 have shorter carbon chains than those in fraction 2.

D None of the fractions are liquid at room temperature.

18 A student makes three statements about fat molecules.

1 Fat molecules contain only carbon atoms.

2 Fai molecules are hydrocarbons.

3 Fat molecules contain more than one carbon to carbon double bonds.

Which of these statements describe polyunsaturated fat molecules?

A l only B 3only C 1and2 D 2and3

5078t01t9122
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19 The following experiment is carried out

aluminium
oxide

ethene

very strong
heat

water

Which of the following processes takes place in the experiment shown above?

A cracking B distillation

C fermentation D polymerisation

20 The structural formulae of some organic compounds are shown below.

1 2

H

I
c
I

o
I

H

4

H

I
c
I

H

H

I

C

I

H

H

I

c
I

H

H

I

L,

I

H

H

I

c
I

H

H

I

c
I

H

H

I

c
I

H

H

I

c
I

H

H

t
c
I

H

H

B l and 2 only

D 4 only

-c-o-H

H

I
c
I

H

H

H -o-H

3

H-O- -o-H H

Which compound(s) is / are classified as alcohols?

o
il

A 1,2,3 and 4

C 1 ,2 and 3 only

507A|OIt9t22
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4

Section A [45 marks]
Answer all the questions in the spaces provided

1 The following table shows the atomic structure of seven different particles P - W
The particles are atoms or ions.

The letters are not the chemical symbols of the elements.

P o R S T U

nucleon number 4 14 15 19 23 24 40

proton number 7 7 11 20

number of electrons 7 7 I 11 10 18

Use the letters P - W to complete the following sentences-

Each letter may be used once, more than once or not at all

(a) The two particles that are ions are ....... -.... and

(b) The particles in period 3 of the Periodic Table are ...... '..... and . '....

(c) The particle in Group \rII of the Periodic Table is

(d) The particle which does not react with other elements is

(e) The two particles that are isotopes of the same element are .......... . and ..

5076t507a,318122
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2 (a) A student €rried out some experiments to place four metals, W, X, Y and Z in order of
reactivity. The table shows the results.

Key / shows a reaction happened
r shows no reaction happened

shows the experiment was not performed

(b) A story describes a country where metallic elements are represented by unusual code
names

The story gives the reactivity series for five of these metals, but includes the
non-metals hydrogen and carbon.

decreasing order of chemical reactivity

alpha; beta; gamma; carbon; delta; hydrogen; epsilon

Fig. I

Use any of the names in Fig. I to answer the questions that follow

(i) Vvhich metal will react most slowly with hydrochloric acid, forming hydrogen gas?

(iii) Which of the code names most likely represents 'copper'?

5076t507U31Et?2
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metal W metal X metal Y metal Z

solution of W nitrate

solution of X nitrate x I

solution of Y nitrate t , ,
solution of Z nitrate x

ffum over
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t1l

t11
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5

Place the metals in order of reactivity, starting with the most reactive.

(ii) Which element will produce beta metal when heated strongly with beta oxide?

I

I



6

3 Nitrogen can form ionic compounds with metallic elements and covalent compounds with

non-metallic elements.

(a) Nitrogen reacts with lithium to form lithium nitride, LiaN.

Draw a 'dot and cross' diagram to represent lithium nitride.

Show only the outer electrons.

(b) Nitrogen reacts with fluorine to form nitrogen fluoride, NFa.

Draw a 'dot and cross'diagram to represent a molecule of nitrogen lluoride.

Show only the outer electrons.

(c) Lithium nitride has a high melting point of 813 "C.
Nitrogen fluoride has a low melting point of - 207 'C-

ln terms of the bonding involved, explain why the melting points are different

5076t507A131AD2
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4 The soluble salt, lithium sulfate, is prepared by titration from the soluble base lithium

hydroxide.

apparatus X,

filled with dilute sulfuric acid

conical flask

aqueous lithium hydroxide and

a few drops of a pH indicator

(a) Name apparatus X.

(b) Provide the ionic equation for the reaction between dilute sulfuric acid and aqueous
lithium hydroxide.

(c) The dilute sulfuric acid is added slowly from apparatus X into the conical flask, until the
indicator just changes colour. The volume of dilute sulfuric acid needed to just
neutralise the aqueous lithium hydroxide is noted.

Describe how you would continue the experiment to obtain pure dry crystals of lithium

sulfate.

fi76t507U31U22
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5 Aqueous ammonium nitrite, NH+NOz(aq), decomposes when heated, as shown'

NHTNOz(aQ) -+ Nz(g) + 2HzO(0

(a) A 25.0 crn3 sample of 0.150 mol/dm3 of aqueous ammonium nitrite is heated'

Calculate the maximum volume of nitrogen formed, in dm3, measured at room

temperature and Pressure.

volume of nitrogen .. . . ... ... .......... dm3

(b) Another type of ammonium salt, ammonium nitrate, NHcNO:, is commonly used as

fertiliser in farms.

The bags of ammonium nitrate fertiliser have the following warning printed on them.

Do not add fertiliser to soil that
has been recently treated with
any lime-containing product.

The main lime-containing product used on farms is calcium hydroxide

(i) Why is calcium hydroxide added to soils?

(ii) Why is it important not to add ammonium compounds to soils that have been

treated with calcium hydroxide?

50761507a/3t8n2
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6 The following reaction scheme describe properties of a powdered mixture of compound A
and a metal B.

mix with dilute sulfuric acid

filter

add a few drops of
aqueous ammonia

add excess
aqueous ammonia

heat strongly rn oxygen

add dilute acid C

add acidified silver nitrate

(a) Name A, B, C, D and E.

(DA
(ii) B

(iiD c
(iv) D

(v) E

(b) Write a balanced chemical equation, with state symbols, for any of the reactions

described in the reaction scheme above.

fi76t507tr'31A122.
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powdered mixture of
A and B

colourless solution D
and metal B

gas that gives a

white precipitate

with limewater

colourless solution D metal B

black powder
white precipitate E

blue solution

white precipitate

dissolves

white precipitate

flurn over
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10

ln some countries, ethanol is produced from the glucose in sugar cane-

(a) Draw the full structural formula of ethanol.

(b) This ilowchart summarises the production process for ethanol

glucose

solution

stage 1 stage 2

(i) Name the processes that took place in stage 1 and stage 2.

stage 1: .......... stage 2: ........

(i0 Write a balanced chemical equation, with state syrnbols, for the process that took

place in stage 1 .

(iii) What are the conditions required for stage 1 to take place?

(c) One of the uses of ethanol is fuel for cars.

An environmentalist claims that ethanol as a fuel is 'carbon neutral' because it does

not add to the amount of carbon dioxide in the atmosphere.

Explain why this is true.

50761507a131a122
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96% pure

ethanol
dilute ethanol

solution
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8 The table below shows the percentage by volume of each of the gases present in the
exhaust gases from a petrol engine.

gas percentage by volume

carbon dioxide 1.0

carbon monoxide

hydrogen 0.2

nitrogen 77.0

nitrogen dioxide 0.3

oxygen u.l

0.3

water vapour 5.0

total 100.0

(ii) Which gas shown in the table is present in the lowest percentage by volume?

(iii) Where does the nitrogen in the exhaust gases come from?

(b) The carbon monoxide in the exhaust gases come from the incomplete combustion
of hydrocarbons.

(i) What is meant by the term hydrocarbon?

BP- 60

t1l

t1l

t1l

I1I

tl l

(ii) Describe one adverse efiect of carbon monoxide on health.

5076tfi78/3,/42
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(a) (i) Calculate the percentage by volume of carbon monoxide in the exhaust
gases.
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Section B [20 marks]
Answer any two questions in the spaces provided.

9 A student investigated the rate of reaction between magnesium ribbon and excess dilute

sulfuric acid at room temperature by measuring the volume of hydrogen gas produced'

(a) Draw a well-labelled diagram to show the experimental set-up for this investigation.

(b) The graph shows the volume of hydrogen collecled as the reaction proceeds.

50

volume of
hydrogen 30
/ cm3

10

40

20

0 68
time / min

5076lfila&luz
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(i) Explain why the volume of gas remained the same after 10 minutes.

(ii) How long did it take for the first 20 cms of gas to be collected?

(iii) The student repeated the experiment at 40 'C.
All other conditions remained the same.

To the graph on page 12, sketch a curve to show the expected results for this
experiment.

(c) The student repeated the experiment using powdered magnesium of the same mass

instead of magnesium ribbon.

Use your knowledge of reacting particles, explain how the rate of reaction differs when
powdered magnesium is used.

5076lil7UgAlz
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'10 lron is one of the most important metals.

Iron can be mixed with another element to produce alloy steel.

(a) (i) Name the element that is added to iron in the production of steel'

(ii) Describe how the addition of the element named in (i), can increase the strength of

iron.

(b) Objects made of iron can rust.

Explain why coating iron with grease prevents iron from rusting.

BP-63
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(c) lron is extracted from its ore in the Blast Fumace.

waste gases

firebrick lining

raw materials:

coke, C

iron ore, FezOg

limestone, CaCOs

aI

molten slag

molten iron

(i) Explain why the molten iron and the molten slag form two layers and why molten
iron is at the lower layer.

(ii) The oxide of iron is present in iron ore and is used as a raw material for the
extraction of iron in a Blast Furnace.

lnclude suitable chemical equations in your answer to explain how iron is
e)dracted from the oxide of iron. There is no need to include details on how the
impurities are removed from the iron ore.

fi76t507813tU22
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'11 The structure of malic acid is shown.

H-o-... o
Cz

H-C-O_H
H-C-H

C
\H-O o

(a) (i) To the structure above, draw a circle around the alcohol functional group.

( ii) Deduce the molecular formula of malic acid to show the number of carbon,

hydrogen and orygen atoms.

(b) When malic acid is heated, it forms compound F

The structure of compound F is shown.

o l-.1

\l-A i-r^
t-, r.-, 

- 
\-,

lo
ca.H-{ I

(i) Explain why compound F is described as unsaturated.

5076t5074,y8t22
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product F

polymer Hproduct G

BP-66
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(ii) Product F can undergo addition reactions as shown.

addition of
aqueous bromine,

Bh (aq)

addition
polymerisation

t31

t2)

Draw the structures of product G and polymer H in the boxes above.

(c) Ethanoic acid is a carboxylic acid

Ethanol can be converted to ethanoic acid when a chemical is added to ethanol.
Give the name of this reaction and the name of the chemical to be used.

reaction name

name of chemical used

(i)

5076t507A131812.
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(ii) The graph shows how the pH changes when dilute ethanoic acid is added slowly

to aqueous sodium hydroxide-

14

12

10

pH

'10 20 30 40

volume of dilute ethanoic acid added / cm3

Deduce the pH of dilute ethanoic acid pH=

Deduce the volume of dilute ethanoic acid added during neutralisation.

cm3

507615078131at22
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2

1

1

4

Maximum volume of Nz = 0.00375 x 24 = 0.09 dm3 ;

nofe: Allow ECF for (a)

to increase the pH of acidic soils / to neutralise the acidity in soil

calcium hydroxide will react with ammonium nitrate / ammonium salts /
ammonium compounds to release ammonia gas, resulting a loss of

nitrogen.

No of moles of Nz = 0.00375 mol '

No of moles of NHTNOz = x 0.150= 0.00375 mol25.0

1(}{}0
5 a

b

1

1

I
1

1

2

7i

ii

iii

iv

Any of the following equation:

1m : balanced chemical equation

1m: all conect state symbols, only awarded if equation is mrrect

znCoa(aQ) + HzSoa(ag) + ZnSo+(aq) + 96119) + Hzo(4

COz(g) + Ca(OH)z(aq) -+ CaCOa(s) + HzO(/)

ZnSOr(aq) + 2NH4OH(aq) + Zn(OH)z(s) + lNHo)zSOo(aQ)

2Cu(s) + Oz(g) -+ 2CuO(s)

CuO(s) + 2HCl(aq) -+ CuC/z(aQ) + HzO(4

CuC/z(aq) + 2AgNo:(ao) -+ 2AgC(s) + cu(No3)r(aq)

A: zinc carbonate
B: copper
C: (dilute) hydrochloric acid

D: zinc sulfate
E: zinc hydroxide

6
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7

c

II

HHlt
H-C-C-O-Hlt

H H Reject - oH' as qn asks for tull structure

Fermentation ; Fractional distillation ;

CoHrzOo(ag) -+ 2CzHsOH(aq) + ZCOz(9)

37 - 40 "C, yeast, absence of oxygen / anaerobic condition

The amount of carbon dioxide emitted in the combustion ot ethanol is
balanced by the taking in of carbon dioxide by sugar cane during
photosynthesis.

1

2

2

1

1

7

I a

b

t

I

I

15-5 (%) working is not required
hydrogen i Hz

the air / the atmosphere

compounds made up of carbon and hydrogen atoms only

prevents red blood cells from transporting orygen in the body, leading to
suffocation, brain damage and eventually death

1

I
1

1

1
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Section B [20 marks]
Answer two out of three questions from this section.

MK Tot
mk

No.

10

1

1

2

3

[1] correct drawing of gas syringe + label

[1] conect drawing of stoppered mnical flask with contents + label

[1] conect drawing of stopwatch + label

Max 2 marks for mnect drawing of the full set-up but w/o labels

all magnesium has reacted / reaction has completed

3 min / 180 s (units required)

Curve sketched
. has steeper initial gradient and starts at (0'0) ;

. ends at the same volume of gas collected and reaches this volume

earlier:

rate of reaction will be faster ;

powdered magnsium has a qreater total surface area / hioher surface area

hence resulting in increased fteouencv of effective collision ;

gas synnge

stopper

conicalflask

magnesium
stopwatch

pared with magnesium ribbon ;e ratio when comto volu

dilute
sulturic acid

a

b

9
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10 a

b

c

I

lt

carbon

different atomic size of carbon disrupts the regular anangement of the
main iron atom layers ;

hence preventing the iron atom layers from sliding past one another ;

grease acts as a barrier to orevent contact between iron with oxyqen and
water / water vaoour / moisture

molten iron has a hiqher densitv / is denser than molten slag [2]
'different density' - 1 mark awarded

Carbon dioxide is formed when coke undergoes combustion in hot air:

c(s) + 91191 -+ COz(g) [1]

Further reaction takes place between coke and carbon dioxide to form
carbon monoxide.

C(s) + ssr1tl -+ 2co(s) [1]

lron metal is formed when haematite is reduced by carbon monoxide.
Fe203(s) + 3CO(9) -+ 2Fe(t) + 3COz(g) [1]

1 mark awarded for each balanced chemical equation, state symbols are
not required

1

2

2

2

10
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101

I

1

1

2

1

1

1

1

a

b

c

I

circle drawn at the hydroxyl (-OH) group

C+HsOs

It has a C=C double bond / carbon-carbon double bond

product G:

oBr\.- t-H-d i
H

I

C
I

//o
C

'o- *Br

polymer H

['l] conect repeat unit

[1] bracket and 'n' indicated

HOOC H
I

C
I

I

C
I

H COOH n

oxidation
acidified potassium manganate (VID

1. (pH) 4.2

2. 18 (cm3)

11
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