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Answer all the questions in the answer sheet provided.

1 The diagram shows an experiment to find the formula of magnesium oxide.

crucible

magnesium ribbon

Which piece of apparatus would be needed in addition to those shown above?

A burette

B electronic balance
C measuring cylinder
D thermometer

2 Which of the following substances may be condensed using a water condenser?

substance melting point / °C boiling point / °C
A ammonia -78 -33
B butane -135 -0.5
C hydrogen chloride -115 -85
D pentane -130 36

3 Which of the following correctly describes the particles in a dilute sugar solution
at room temperature?

sugar molecules water molecules
A close together, moving at random close together, moving at random
B widely separated, not moving widely separated, moving at random
C | widely separated, moving at random | close together, moving at random
D | widely separated, moving at random close together, not moving

4 At which temperature does a concentrated aqueous solution of sodium chloride
begin to boil?

A 93 °C B 99 °C C 100 °C D 104 °C
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5 The diagram shows the apparatus used to obtain carbon monoxide.

dilute A

hydrochlori
aédroc: oric 85

lumps of
charcoal
VA

4

| AASEED,

calcium
carbonate

What is the main purpose of Y?

A to dry the gas

carbon

monoxide

B to prevent water from being sucked back into the hot carbon
C to remove carbon dioxide from the gas
D to remove hydrogen chloride from the gas

shown.
X Y
proton number 19 17
nucleon number 39 37

The following statements are made on X and Y.

1 Anion of X has more electrons than an ion of Y.

2 Both ions have the same number of valence electrons.
3 Both ions have the same number of neutrons.

4 Both react together to form a covalent compound XY.

Which statement(s) is/are correct?

A 1 only B

1and2only C

2and3only D

The nucleon number and proton number of an atom of X and an atom of Y are

3 and 4 only
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7 The diagrams show the electronic structures of four elements.

MCRCKE

Element 4
The following statements are made on the four elements.
1 Elements 1 and 2 are good electrical conductors.
2 Elements 2 and 4 have very high melting points.
3 Element 2 is more reactive than element 4.
4 Element 4 has a giant lattice structure.
Which statement(s) is/are true about the four elements?
A 1 only B 2and3only C 2and4only D 3 and 4 only

8 Carbon disulfide is a simple covalent compound used in manufacturing polymers.
Which of these statements would you predict to be true about carbon disulfide?

A It has a low boiling point and conducts electricity when molten.

B It has a low boiling point and is soluble in organic solvents.

C It is a crystalline solid at room temperature and conducts electricity when
molten.

D It is a crystalline solid at room temperature and is soluble in organic
solvents.

9 In which pair of covalent molecules does oxygen form at least one double bond
on both molecules?

A CO2 and C2Hs0OH
B CO2 and O2
C H20 and C2HsOH
D H20 and O2

10 The formula of thallium carbonate is TI.CO3 and that of sodium chlorite is
NaClO:..
What is the formula of thallium chlorite?

A TICIO2 B TI2CIO2 C TI(CIO2):2 D Tl2(ClO2)3
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11 Which molecule has the least number of electrons involved in covalent bonds?

A

C2oH> B C2oH4 C H.S D N>

12 Which statement best explains why graphite is often employed as a dry lubricant
in hot machines?

A

B
o
D

Each carbon atom uses only three out of four valence electrons for
bonding.

The carbon atoms in each layer are held by weak covalent bonds.

The carbon atoms in graphite are connected in a tetrahedral arrangement.
The different layers of carbon atoms are held by weak intermolecular
forces of attraction.

13 Silicon carbide has a structure similar to diamond. Boron nitride has a structure
similar to graphite. Bronze is a mixture of metals.

Which statements about silicon carbide, boron nitride and bronze are correct?

A~ ON -~

A

All are bonded covalently.

All are insoluble in water.

All except silicon carbide conduct electricity when solid.
Bronze has low melting point.

1and 2 B 2 and 3 C 2and 4 D 3and 4

14 In an experiment, excess hydrochloric acid was added to 0.5 g of chalk and
100 cm? of carbon dioxide was produced at room temperature and pressure.

What is the percentage purity of calcium carbonate in the sample of chalk?

A

1.20 % B 2.20 % C 41.7 % D 83.3 %

15 In which reaction does the smallest percentage change in volume occur?

OO w >

CHa(g) + 202(g) — CO2(g) + 2H20(!)
CsHs(g) + 502(g) — 3CO2(g) + 4H20(1)
2H2S(g) + SO2(g) — 3S(s) + 2H20(!)
4NH3(g) + 302(g) — 2N2(g) + 6H20(!)
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16 Dilute sulfuric acid was added to aqueous barium hydroxide until the acid was in

excess.
Which graph shows the variation in the total number of ions in the solution?

A B
number number
of ions of ions
volume of acid added / cm?® volume of acid added / cm?®
C D
number number
of ions of ions
volume of acid added / cm?® volume of acid added / cm?®

17 49.2 g of hydrated magnesium sulfate is heated and cooled repeatedly until it
reaches a constant mass of 24.0 g. Assuming only water of crystallisation is lost
when hydrated magnesium sulfate is heated, what is the formula of the hydrated
magnesium sulfate?

A MgS04.3H20
B MgS04.5H20
C MgSQ4.7H20
D MgS04.10H20
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18 A pH probe measures the pH changes during a titration experiment. In the
experiment, an unknown acid, HX of concentration 0.1 mol/dm?3, was added from
a burette to 25.0 cm? of dilute sodium hydroxide. The graph shows the results of
the experiment.

14
12
pH 10

o N PO

0 10 20 30 40 50
volume of acid HX added / cm?®

Which statement about the results obtained from the experiment is incorrect?

Concentration of alkali used is less than 0.1 mol / dm?.

Formula of salt formed is NaX.

HX is a strong acid.

Neutralisation only occurs when 20.0 cm? of HX is added to sodium
hydroxide.

OO w>

19 A sample of 0.5 g of magnesium ribbon is reacted with an excess of 1.0 mol/dm3
hydrochloric acid.
The volume of hydrogen gas produce over time is measured.
The results are plotted to give graph 1.
Which graph would be produced when 1.0 g of magnesium ribbon is reacted with
an excess of 1.0 mol/dm?3 of hydrochloric acid under the same conditions?

volume
of gas

time
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20 The scheme below shows reactions of a gas X.

1
» brown solution

+ Kl (aq)
3
gas X » yellow solution » brown precipitate
+ FeSO, (aq) + NaOH (aq)
4 » litmus paper turns red

+ blue litmus paper and is then bleached

Which statement is incorrect?

Gas X is chlorine.

In stage 1, iodide ion is oxidised as it gains electrons to form iodine.
In stage 2, iron(ll) sulfate acts as a reducing agent.

The brown precipitate formed in stage 3 is iron(lll) hydroxide.

OO w>»

21 Metals are found naturally as the metal or as metal compounds.
The metal compounds can be reduced to the metal using carbon as a reducing
agent or by electrolysis.
Which row is correct?

can be found as the | obtained by reduction obtained by
metal using carbon electrolysis
A Mg Fe, Zn Na, K
B Ag Na, Zn Fe, K
C Ag Fe, Zn Mg, Na
D Mg Fe, K Ag, Na
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22 Iron is extracted from iron ore in the Blast Furnace.

The equations show some reactions that happen in the Blast Furnace.

C + O -  CO2

CO, + C — 2CO

FeoO3 + 3CO — 2Fe + 3CO:
CaCOs; — CaO + COq2

SiO2, + CaO — CaSiOs3

a b~ ODN -

Which two equations show elements in compounds being reduced?

A 1and 2 B 2 and 3 C 3and 4 D 4 and 5

23 Elements W, X, Y and Z are in the same period but different groups of the
Periodic Table.

W reacts with oxygen to form W-0O, a basic oxide.

X reacts with oxygen to form XO., an acidic oxide.

Y is an oxide which reacts with both an acid and a base.
Z reacts with W to form an ionic compound of formula WZ.

What is the order of these four elements across the Periodic Table?

A WXYZ B WYXZ C WYZX D ZWYX
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10

24 The energy profile diagram for a reaction is shown.
A

products

energy

reactants

progress of reaction

A catalyst was added and no other reaction condition was changed.
Which energy profile diagram is correct for the catalysed reaction?

A B
A A
energy products energy
reactants
reactants
products
progress of reaction progress of reaction
C D

products products

energy energy

reactants reactants

v
\

progress of reaction progress of reaction
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11

25 The scheme shows four stages 1 to 4, in the conversion of solid candle wax,

CsoHez, into carbon dioxide and water.

CsoHs2(s) — CsoHe2(l)
CaoHe2(l) — CsoHs2(9)
CaoHe2(g) + 45.502(9g)

30C0O2(g) + 31H20(9)

A WODN -

Which stages are exothermic?

A 1and 2 B 1 and 4 C 2and 3

— 30C02(g) + 31H.0(g)
— 30C0(g) + 31H20()

D 3and 4

26 A catalytic converter in a car exhaust system changes pollutants into less

harmful products.
Which change does not occur in a catalytic converter?

carbon dioxide — carbon
carbon monoxide — carbon dioxide
nitrogen oxides — nitrogen

OO W >

unburned hydrocarbons — carbon dioxide and water

27 The graph below shows the change in the volume of air in a vessel.

A

'50—<\\\\__7

volume of air / cm®
30+

20+
10+

Y

0
time / min

Which of the following reactions is likely to cause this change?

CHs + 202 — CO2 + 2H20
2H,02 — 2H20 + O2

2Mg + O2 — 2MgO

N2 + 3H2 — 2NH3

oo w >
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28 An article to be copper-plated is made the cathode of a cell. What would be the
most suitable materials for the anode and the electrolyte?

anode electrolyte
A carbon aqueous copper (Il) sulfate
B copper aqueous copper (Il) sulfate
C copper sulfuric acid
D platinum sulfuric acid

29 The diagram shows a set-up of a simple cell.

voltmeter

zinc 1 -« copper
N\
| [ E dilute
SocrarneriLr hydrochloric
Uplipliplplipliplplinliylialiy 7 acid

Which of the following describes the reaction at the cathode?

2CI- — Cl2 + 2e”
Cu — Cu?* + 2e”
2H* + 2 — H2
40H" — 2HO + Oy + 2e

OO w >
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13

30 Two metals and an electrolyte can be used to produce electrical energy. A
voltage is set up between the metals. One of the metals used is zinc.

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

metal tested voltage / V direction of electron flow
P 0.2 zinc to metal P
Q 0.5 metal Q to zinc
R 1.1 zinc to metal R

Arrange the three metals according to their reactivity in the reactivity series,
starting with the least reactive metal.

A P,Q R B P,R,Q C QPR D R, P,Q

31 During the electrolysis of dilute aqueous hydrochloric acid, 9.6 cm?® of hydrogen
gas is collected at the cathode at room temperature and pressure.

Which statement about the electrolysis is correct?

4.8 cm? of chlorine gas is collected at the anode.
4.8 cm? of oxygen gas is collected at the anode.
9.6 cm? of chlorine gas is collected at the anode.
9.6 cm? of oxygen gas is collected at the anode.

OO W >

32 The boiling point of a covalent compound is determined by the strength of the
intermolecular forces between its molecules.
Which covalent compound has the strongest forces of attraction between its
molecules?
A butane B ethane C methane D propane

33 What will propanol, C3H7OH, form on complete oxidation?

A CH3CO2H B C2HsCO2H C CsH/,CO2H D C4HoCO2H
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34 Which diagram(s) represent(s) the two isomers of butane, CsH10?

CH,—CH,—CH,

CH,

CH,;—CH,—CH,

and CH;—CH,—CH,—CH,

CH,—CH—CH,

2
CH, CH,
(|3H3 CH,—CH—CH,
3
CH,—CH—CH, CH,
A 1and 2 B 1and 3 C 2 only D 3 only

35 Which bond in a molecule of ethanoic acid is broken when it reacts with
magnesium?

A the C-H bond
B the C-C bond
C the O-H bond
D the C=0 bond

36 Which alcohol and acid can be reacted together to make the ester,
CH3CH2CH2CO2CH3?

A C4H9OH and HCO2H

B C3H7OH and CH3CO2H
C C2Hs0H and C2HsCO2H
D CH30OH and C3H7CO2H
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15
37 The equation for the cracking of alkane is shown.
CioH22 2 C4H1o+ X +Y
X decolourises aqueous bromine.

What is the formula of X and Y?

compound X compound Y
A CoHg4 C4Hs
B CoHg4 CsH10
C C2He C4Hs
D CoHs CsHs
38 Compound Z
° has an empirical formula of CH>,
° has an M;: of 56,
° reacts with steam to form two alcohols that have different structural
formulae.
What is compound Z?
A B
A N
H——C|:——C=C/ Cc=C—C—C—H
| \ / ||
H H H H H
c D
ot T
H—C‘J—-—C—':C——C—H H——C‘J-—C‘?—H
R T
H H
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39 The diagram shows the partial structure of a polymer.

THZCZ I—Il (|3HZCZ T
LT
H CH,Cl H CH,CI
Which statement about this polymer is correct? CH,CI  CH,CI
A It could be made by the addition polymerisation of c=c¢
H H
CH,CI /H
B It could be made from the condensation polymerisation of c=c
H CH,CI
C Its monomer has the empirical formula C4HeClo.
D Its monomer could be made by the reaction of an alkane with chlorine.

40 Two compounds, X and Y, react together to form the polymer nylon.

compound X

compound Y

H2oN-(CH2)e-NH>

HOOC-(CHz)s-COOH

What is the formula of the partial structure which repeats within the polymer?

A C10H22N202
B C12H22N202
C C10H20N204
D C12H20N204

END OF PAPER
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DATA SHEET

Colours of some common metal hydroxides

aluminium hydroxide white
calcium hydroxide white
copper (ll) hydroxide light blue
iron (I1) hydroxide green
iron (lI1) hydroxide red-brown
lead (I) hydroxide white
zinc hydroxide white
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