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1 A student is provided with two drying agents: concentrated sulfuric acid and calcium
oxide.

Which method should he use to collect a sample of dry ammonia?
[M:: NH3, 17]

A B

dry ammonia

m0|st_
ammonia
m0|st_
ammonia
concentrated dry
sulfuric acid ammonia
concentrated
sulfuric acid
c D
dry
molst ammonia
ammonia
calcium oxide
dry _
ammonia m0|st_ —
ammonia

calcium oxide

2 Which ion contains the same number of electrons as ggFe?’*?

2 55
A >Co* B >Cr* C SMn% D J:Mn*
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3 The chromatogram of substance S is shown.

Some distances, W, X, Y and Z, are labelled on the diagram.

3\ r _—solvent front

| _substance S

| | baseline
Y ! 4 solvent level
\_ J
How is the R; value of substance S calculated?
A X B W C Y D A
Y Z X W

4 Small crystals of purple KMnO4 (M: = 158) and orange K>Cr207 (M; = 294) were placed
at the centres of separate petri dishes filled with agar jelly. They were left to stand under
the same physical conditions.

After some time, the colour of each substance had spread out as shown.

dish 1 dish 2

KMnOg4 K2Cro.07

The lengths of the arrows indicate the relative distances travelled by particles of each
substance.

Which statement is correct?

A Diffusion is faster in dish 1 because the mass of the particles is greater.
B Diffusion is faster in dish 2 because the mass of the particles is greater.
C Diffusion is slower in dish 1 because the mass of the particles is smaller.
D

Diffusion is slower in dish 2 because the mass of the particles is greater.



5 A compound, XY4, is shown below.

Both atoms of elements X and Y combine to obtain the electronic configuration of neon.
(1 Bx 8
7.

Which row shows the correct group of elements X and Y and the number of non-bonding
electrons in one molecule of XY4?

group of X | group of Y number of non-bonding electrons
A 14 17 24
B 14 17 34
Cc 17 14 24
D 17 14 34

6 How many sodium ions are there in 30 g of sodium sulfate, Na>SO4?

A 152 x10% B 254 x10%
C 1.20x10* D 6.02x 10%

7 20 cm? of propene was reacted with 150 cm?® of oxygen.
The equation for the reaction is shown.
2C3Hs(g) + 902(g) — 6CO2(g) + 6H20(I)

What is the total volume of gas, measured at room temperature and pressure, that
remained at the end of the reaction?

A 60cm? B 90cm?® C 120cm?® D 180cm®
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5

Bromobutane, C4H9Br, can be made from butanol, C4HgOH, using the reaction shown.
C4H9OH + HBr — C4HoBr + H.O

In an experiment, 10 g of C4HoOH produced 12 g of C4HoBr.

What is the percentage yield of C4HoBr?

[M:: C4HoOH, 74; C4HgBr, 137]

A 45% B 54% C 65% D 83%

Calcium carbonate reacts with dilute hydrochloric acid according to the equation shown.
CaCOs3 + 2HC/ — CaClz + CO2+ H20

10 g of calcium carbonate is reacted with 100 cm? of 1.0 mol / dm® hydrochloric acid.

The following statements are made.

1.20 dm? of carbon dioxide is formed.
5.55 g of calcium chloride is formed.

4.80 g of carbon dioxide is formed.

A W N -

No calcium carbonate is left when the reaction is completed.
Which statements about the reaction are correct?

A 1and?2 B 1and4 C 2and3 D 3and4

The following statements describe acids, alkalis and water.

1 Hydrochloric acid is acidic because it contains H* ions and no OH" ions.
Nitric acid is acidic because it contains more H* ions than OH" ions.

Sodium hydroxide is alkaline because it contains OH" ions and no H* ions.

A W0 DN

Water is neutral because the concentration of H* ions is equal to the
concentration of OH™ ions.

Which statements are correct?

A 1and?2 B 1and3 C 2and3 D 2and4



6

Beryllium hydroxide is an amphoteric white solid.

Which reagent can be used to distinguish beryllium hydroxide from solid calcium
hydroxide?

1 HCl(aq)
2 HNOs(aq)
3 KOH(aq)
4 NaOH(aq)
A 1or2 B 1or3 C 2o0r4 D 3or4

Which method should be used to make a pure sample of potassium chloride?

A adding AgCi(s) to KNOs(aq)

B adding excess KoCOz3(s) to HC/(aq)
C mixing KNOs(aq) with NaCl(aq)

D titrating KOH(aq) with HC/(aq)

50.0 cm?® of hydrochloric acid has a pH of 1.0.

This acid requires 25.0 cm? of aqueous sodium hydroxide to be neutralised.
A second 50.0 cm? solution contains the weak acid, ethanoic acid.
The hydrochloric acid and ethanoic acid have the same concentration.

How will the pH of ethanoic acid and the volume of NaOH needed for neutralisation
differ, if at all, from the hydrochloric acid?

volume of NaOH needed for
pH L
neutralisation
A higher than HC/ lower than for HC/
B higher than HC/ equal to HC/
C lower than HC! lower than for HC/
D lower than HC/ equal to HC/




7

14 Ammonia is produced by the reaction of the elements hydrogen and nitrogen in the
Haber process.

One of these elements is obtained from crude oil.

The ammonia formed can be reacted with substance Q to form a salt.
Ammonia can be displaced from this salt by reacting with substance R.

nitrogen

) substance Q substance R .
ammonia » salt » ammonia

hydrogen

Which row correctly shows the element obtained from crude oil and the types of
substances corresponding to Q and R?

element obtain.ed from substance Q substance R
crude oil
A hydrogen acid base
B hydrogen base acid
C nitrogen acid base
D nitrogen base acid

15 A mixture W, containing two compounds, is tested with different reagents.

The results are shown.

reagent observation
excess aqueous ammonia followed by filtration green preC|p|tate.and colourless
solution
dilute nitric acid and aqueous silver nitrate no visible reaction
dilute nitric acid and aqueous barium nitrate white precipitate

warm with aqueous sodium hydroxide and
aluminium foil

moist red litmus paper remains red

What are the two salts in solution W?

A ammonium chloride and calcium sulfate
calcium nitrate and iron(II) chloride

iron(II) sulfate and zinc nitrate

OO0 W

iron(II) sulfate and zinc sulfate
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The following substances are used in the laboratory to test for various gases.

acidified potassium aqueous sodium :
manganate(VII) hydroxide blue litmus paper
limewater red litmus paper wooden splint

When testing for ammonia, chlorine, hydrogen and oxygen, what is the minimum
number of items from the table above needed to identify these four gases?

A 2 B 3 Cc 4 D 5

Which pairs of statements correctly describe the differences between the conduction of
electricity during electrolysis and the conduction of electricity by metals?

conduction during electrolysis conduction by metals
1 The current is due to the movement The current is due to the movement
of both positive and negative ions. of electrons.
> Charged particles move towards both Charged particles move in one
electrodes. direction only.

It does not result in a chemical

3 It results in a chemical change. change.

A 1,2and3 B 1and2only C 2and3only D 1only

Chemical Z is a powerful oxidising agent.
Which statement about Z is correct?

A Z reacts with aqueous potassium iodide producing a brown solution and gains
electrons in the process.

B Z reacts with aqueous potassium iodide producing a brown solution and loses
electrons in the process.

C Z decolourises acidified potassium manganate(VII) and gains electrons in the
process.

D Z decolourises acidified potassium manganate(VII) and loses electrons in the

process.
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19 Impure copper can be purified via electrolysis, using copper electrodes and dilute
aqueous copper(Il) sulfate as the electrolyte.

The current is constant and the positive and negative electrodes are weighed at regular
time intervals.

The following graphs were obtained when the mass of the positive and negative
electrodes are plotted against time.

mass of mass of
electrode electrode

time 0 time
1 2

Which row correctly describes the electrolytic cell and the respective graphs obtained?

graph for graph for
negative electrode positive electrode negative positive
electrode electrode
A impure copper pure copper 1 2
B impure copper pure copper 2 1
C pure copper impure copper 1 2
D pure copper impure copper 2 1

20 Three statements about fuel cells are given.

A hydrogen-oxygen fuel cell requires a continuous input of fuel and oxygen.
2 In a hydrogen-oxygen fuel cell, hydrogen is burned in oxygen to produce
electricity.
3 When a hydrogen-oxygen fuel cell is operating, water is the only chemical
product.

Which statements are correct?

A 1,2and3 B 1and2only C 1and3only D 2and3only
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21 The apparatus used for the extraction of aluminium by electrolysis of molten aluminium
oxide is shown.

carbon
anodes

© ®

solution of
aluminium oxide in
molten cryolite

carbon lining
as cathode

molten aluminium
collects at the bottom

Which row correctly describes the electrolysis of molten aluminium oxide?

negative electrode positive electrode
A | aluminium ions oxidised to aluminium oxide ions reduced to oxygen
B | aluminium ions reduced to aluminium oxide ions oxidised to oxygen
Cc oxide ions oxidised to oxygen aluminium ions reduced to aluminium
D oxide ions reduced to oxygen aluminium ions oxidised to aluminium
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voltmeter

metal 1

electrolyte /k

22 Two metal electrodes and an electrolyte can be used to produce electrical energy.

J

metal 2

The table shows the voltage produced by some cells when different metals are used.

metal 1 metal 2 voltage / V
silver zinc 1.56
silver nickel 1.06
silver iron 1.25
silver magnesium K

copper iron L

Which row best describes the voltage values K and L, and the relative reactivity of nickel?

voltage K

voltage L

relative reactivity of nickel

A | greater than 1.56 V
B less than 1.56 V
C | greaterthan 1.56V

D less than 1.56 V

greater than 1.25V
less than 1.25V
less than 1.25V

greater than 1.25V

more reactive than iron but
less reactive than zinc
more reactive than both
iron and zinc
less reactive than both iron
and zinc
less reactive than both iron
and zinc
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23 Xis a Group 1 metal, more reactive than sodium.
Y and Z are Group 17 elements.

When X reacts with Y, a salt is formed. A solution of this salt reacts with Z to form a
different salt.

What are X, Y and Z?

X Y V4
A K Ch I
B Li Clz Br2
Cc Li Br2 Clz
D K I Clz

24 Some properties of metals are listed.

forms chloride of formula XC/ only, where X is the metal
forms coloured compounds
high density

its presence can lower the activation energy of a reaction

a A WO N -

low melting point

Which row shows the properties of group 1 metals and transition metals?

properties of group 1 metals properties of transition metals
A 1and 5 2,3and 4
B 1,4and 5 2 only
C 2,3and 4 1and 5
D 2and 3 1 and 4 only
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An equal number of moles of metal carbonates XCO3; and ZCO3 are heated strongly.

They both decompose and release a gas.

The time taken for the compound to decompose completely is measured.

metal carbonate

time taken to decompose / s

XCOs3
ZCOs3

92
266

Which row describes the reactivity of the metals and the suggested method of extraction
of each metal from its compound?

reactivity of metals X and Z

method of extraction of
X

method of extraction of
Z

oo m >

X is more reactive than Z
X is more reactive than Z
Z is more reactive than X

Z is more reactive than X

electrolysis
reduction with carbon
electrolysis

reduction with carbon

reduction with carbon
electrolysis
reduction with carbon

electrolysis

Two large pieces of iron are placed in water.

In experiment 1, a small piece of copper is attached to the iron.

In experiment 2, a small piece of magnesium is attached to the iron.

experiment 1

Fe

Cu

experiment 2

Fe

Mg

Which are the equations for reactions that would take place in experiment 1 and
experiment 2?

experiment 1

experiment 2

OO0 W >

(s)
Cu(s) — Cu?*(aq) + 2e~
Fe(s) — Fe?*(aq) + 2e~
Fe(s) — Fe?*(aq) + 2e~

Mg
Fe

S

S

(s)
(s)
(s)
(s)

Fe(s) — Fe?*(aq) + 2e~
— Mg*(aq) + 2e”
— Fe?*(aq) + 2e”

Mg(s) — Mg?*(aq) + 2e~
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27 Under certain conditions, nitrogen reacts with oxygen to form N2O.
2N2(g) + O2(g) = 2N20(g)

The reaction pathway diagram is shown.

energy

progress of reaction

Which of the following correctly represents the enthalpy change and activation energy
for the forward and backward reactions?

forward reaction backward reaction

enthalpy change | activation energy | enthalpy change | activation energy

A X -y X y—X y
B y X -y X—y
C X -y y y —X y
D y X—y -y X—y
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28 25 cm? of 1.0 mol / dm3 hydrochloric acid reacts with 10 g of a solid to produce a gas.

The solid is in excess. The graph labelled first experiment shows the volume of gas
produced over time.

Graphs P and Q show the volume of gas produced under different conditions.

A

volume of
gas/cm?

0 time /s

Which changes in conditions produce graphs P and Q, if all other conditions are kept
the same?

A P uses 25 cm® of more concentrated of acid and Q has a lower temperature.
B P uses higher temperature and Q uses 25 cm? of more dilute acid.

C P uses higher temperature and Q uses smaller pieces of solid.
D

P uses smaller pieces of solid and Q uses larger pieces of solid.

29 X reacts with steam to form Y.

Y is oxidised to form Z.

steam oxidation
X _ > Y - 5

What are the formulae of X and Y?

formula of X formula of Y
A CsHe C3H/O
B CsHe CsHsO
Cc CsHs C3H/O
D CsHs CsHsO
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30 Petroleum (crude oil) is separated into useful fractions by fractional distillation.

The positions at which fractions X and Y are collected from the fractionating column are

shown.
fractions
- L
— — X
gl
pigt
| — Y
gy
petroleum —=—
—_—
Which statements are not correct?
1 The temperature increases up the column.
2 X condenses at a lower temperature than Y.
3 X has longer chain molecules than Y.
4 X is more flammable than Y.
A 1and3 B 1only C 2and4 D 3only
31 The reactants and products of two reactions are shown.
reaction 1 CoHs + Clo —» X + HC!
reaction 2 C17H36 = 2C2H4 + C3He + 2Y + Hao
Which row correctly describes these two reactions?
formula of X | conditions for reaction 1 reaction 2 Y
A C2oHsClI in the dark cracking saturated
B C2oH4Clo in the dark substitution unsaturated
Cc C2H4Cl2 in ultraviolet light cracking saturated
D C2oHsClI in ultraviolet light cracking unsaturated
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32 The structure of hydracrylic acid is shown.

O—H
H—(l:—H
—d =

:

H—0~" Mo

A student added the following reagents to hydracrylic acid.

1 acidified potassium manganate(VII)

2 aqueous sodium carbonate

3 Universal Indicator

Which row correctly identifies the results obtained that correspond to the experiments?

acidified potassium aqueous sodium . .
P q Universal Indicator
manganate(VII) carbonate
A | colourless to purple effervescence reen to yellow
purp occurred 9
B urple to colourless effervescence reen to orange
purp occurred 9
effervescence
C | purple to colourless green to blue
occurred
D | purple to colourless | no effervescence green remains

33 A vegetable oil is polyunsaturated.

Which statement about this vegetable oil is not correct?

A

B
Cc
D

It has many carbon — carbon double bonds.
It reacts with hydrogen to form a solid compound.
It will turn colourless aqueous bromine brown.

Nickel catalyst is added when forming margarine from vegetable oil.
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34 There are two isomers of butene, C4Hs. Their structures are given below.
CH2=CHCHs CH3;CH=CHCHg3;
The following statements are made about the isomers.

1 Combustion of 1 mole of each produces equal numbers of moles of both
carbon dioxide and water.
Both produce the same molecule when reacted with hydrogen.
When polymerised, the same polymer is produced.
The following are the possible products from the reaction between bromine

and each isomer.

iy 'Y
A SRS 15 1 A
Br Br H H H Br Br H

Which statements are correct?

A 1,2and4 B 1and2only C 2and3only D 2,3and4

35 The partial structure of a polyamide is shown.

H H

| |
_(i_l:_i l_N_ﬁ_| I_N_
0] 0]

Which monomers would produce this polymer?
1 2 3

H\ //O
C
H/N L=

OH

\ 7 A /
/N —i l— N\ /C —| l— C\
H H HO OH

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

36 A pure fat has a molecular mass of 400.
100 g of the fat reacts with 127 g of iodine, L.

How many moles of carbon — carbon double bonds are there in each molecule of the
fat?

A 1 mol B 1.5 mol C 2mol D 4 mol
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Carbon dioxide and methane are both greenhouse gases.
Which activity produces both of these gases?

A farming animals

B cracking alkanes

C the thermal decomposition of calcium carbonate
D

using petrol-powered cars

A sample of clean, dry air is passed repeatedly over hot copper until all the oxygen
reacts with the copper as shown.

clean dry air copper

The volume of air decreases by 25 cm?.
What is the starting volume of the sample of air?

A 50cm?® B 75cm?® C 100cm?® D 120cm®

Which gas will react with ozone in the upper atmosphere of the Earth?

A CF.Chk B CHs C CO; D CF4

The carbon cycle includes the processes combustion, photosynthesis and respiration.

Which row shows how each process changes the amount of carbon dioxide in the
atmosphere?

combustion photosynthesis respiration
A decreases decreases increases
B decreases increases decreases
C increases decreases increases
D increases increases decreases

END OF PAPER
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