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Which of the following shows the states of matter before and after the sublimation of iodine?

before after

A o000

000

B sz..

S o0 *°

C $:..

B (2.
D 000

The diagram below shows a descending chromatogram of a sample containing substance S.

The solvent tank is at the top of the set up.

| solvent tank

sample . \ \

\_

Which measurements are used to find the Rs value of S?

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

D

3and 4
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3  Astudent wants to measure the time taken for 1.5 g of zinc powder to dissolve in 50 cm? of
dilute sulfuric acid.

Which apparatus is essential to complete the experiment?

1 stopwatch
2 measuring cylinder
3 gas syringe
4 balance
A 1,2and 4 B 1 and 2 only C 1 and 4 only D 2,3and 4

4 Which row identifies a chemical change and a physical change?

chemical change physical change
A boiling ethanol burning ethanol
B burning ethanol evaporating ethanol
C | dissolving ethanol in water burning ethanol
D evaporating ethanol dissolving ethanol in water

5 X3 contains 24 particles. 17 of them are charged patrticles.
Which statement about the ion is correct?
It contains 7 neutrons and 7 electrons.

It contains 7 nucleons and 10 electrons.

It contains 7 protons and 10 electrons.

o 0O W >

It contains 10 protons and 7 electrons.

6 Which of the following contains both covalent and ionic bonds?

sodium methanoate
methyl ethanoate

lithium chloride

0O o >

calcium nitride
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The following shows structures of three macromolecules T, U and V.

TN e
w@?%@ S

Identify T, U and V.

)

T U \%
A diamond, C silicon carbide, SiC graphite, C
B graphite, C diamond, C silicon carbide, SiC
C silicon carbide, SiC | silicon dioxide, SiO, graphite, C
D silicon dioxide, SiO, | silicon carbide, SiC graphite, C

Which compound contains the highest percentage of nitrogen by mass?

A N2H4 B NH4CI C KNOs3 D Mg(NO3)2

The carbonate of element Y undergoes thermal decomposition.
YCOs(s) 2 YO(s) + CO2(g)

14.8 g of YCOs is heated and 1.8 dm?® of carbon dioxide, measured at room temperature and

pressure, is produced.

What is the relative atomic mass of Y?

A 40
B 88
C 137
D 197



)
10 4.38 g of a metal oxide, ZO, contains 2.63 g of metal Z.

What is the identity of Z?

N B 32Mn C  sn D 2pp

11 The equations show the reactions involved in the formation of sulfuric acid from sulfur.

S+ 02> SO,
2S0; + O > 2S03
SOz + H,O = H,S04

How many moles of sulfuric acid are formed from 1.00 mole of sulfur?

A 050 B 1.00 C 2.00 D 4.00

12  Calcium reacts with dilute nitric acid to form calcium nitrate and hydrogen.
Ca + 2HNO;3; 2> Ca(N03)2 + H>

4.0 g of calcium react with exactly 100 cm? of 2 mol/dm? nitric acid to give 2.4 dm? of hydrogen,

at room temperature and pressure.

Which row would give 4.8 dm® of hydrogen at room temperature and pressure?

nitric acid
mass of
) concentration/
calcium/g | volume/ cm?®
mol/dm3
A 4.0 100 2
B 4.0 200 1
C 8.0 100 1
D 8.0 200 2
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6
Four different conditions under which lithium bromide is electrolysed using inert electrodes are
listed.

concentrated aqueous lithium bromide
dilute aqueous lithium bromide

molten lithium bromide

A WO DN PP

solid lithium bromide

Under which conditions is a brown vapour formed?

A land?2 B land3 C 3and 4 D 3 only

What would be observed when aqueous copper(ll) sulfate is electrolysed using a positive

carbon electrode and a negative copper electrode?

at the positive carbon electrode at the negative copper electrode
A electrode dissolves brown solid deposit
B electrode dissolves effervescence
C effervescence brown solid deposit
D effervescence electrode dissolves

In an electrolysis experiment, the same amount of charge deposited 6.5 g of chromium and 4 g

of copper. The charge on the copper ion was 2+.

What was the charge on the chromium ion?
[Ar: Cr, 52; Cu, 64]

A +1 B +2 C +3 D +4

The hydrogen fuel cell is an alternative source of fuel to petrol.
What is incorrect about the hydrogen fuel cell?

A Chemical energy is converted to electrical energy.

B Hydrogen gas is oxidised in the process.

C The reaction that takes place is endothermic.
D

Water is the only product.
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7

The energy profile diagram shows the energy changes that occur as a reaction takes place.

A

energy products

reactants

» progress of reaction

From the diagram, which statement about this reaction is correct?

o0 o >

Less energy were needed during bond breaking than released during bond forming.
In the reaction, there was an increase in temperature of the surrounding.
This reaction could be 6CO; + 6H20 > CeH1206 + 60:.

The reaction has a negative AH value.

A reversible reaction is exothermic in the forward reaction and the heat produced is 273 kJ/ mol.

The activation energy for the forward reaction is 80 kJ/ mol.

What is the activation energy of the reverse reaction?

A

B
C
D

80 kJ/ mol

193 kJ/ mol
273 kJ/ mol
353 kJ/ mol

An equation for respiration is as shown:

CeH1206 + 602 2 6H,0 + 6CO;

When 32.0 g of O is reacted, 472 kJ of energy is released.

What is the enthalpy change of this reaction?

A

B
C
D

— 2832 kJ/ mol
— 472 kJ/ mol
+ 2832 kJ/ mol
+ 472 kJ/ mol
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20 Decomposition of hydrogen peroxide produces oxygen gas as shown in the equation.
2H.0; 2 2H,0 + O3

Experiment 1 was carried out with 50 cm? of 0.1 mol/dm® hydrogen peroxide and the results are
shown in curve 1.

volume of
oxygen gas / cm34

time/s

What change was made to the experiment to produce curve 2?

Using 50 cm?® of 0.05 mol/dm? of hydrogen peroxide
Using 125 cm? of 0.05 mol/dm? of hydrogen peroxide
Using 50 cm?® of 0.15 mol/dm? of hydrogen peroxide

O 0O wm >

Using 125 cm? of 0.15 mol/dm? of hydrogen peroxide

21 lron reacts with dilute hydrochloric acid at a constant temperature of 25°C.

Which statement about the rate of this reaction is correct?

A It decreases as the reaction proceeds.

B It decreases then increases as the reaction proceeds.
C It increases as the reaction proceeds.

D It remains the same as the reaction proceeds.

22 Aqueous iron(lll) chloride, FeCls, reacts with aqueous potassium iodide, KI.
aFeCls + bKl = cFeCl, + dKCI + |,

Which statements are correct?
1 Inthe balanced equation, a, b, ¢ and d have the same value.
2 Potassium iodide is an oxidising agent.

3 A dark brown solution is produced in the reaction.

A land?2 B land 3 C 2and 3 D 1,2and 3



23 Which observations about bases are true?

1 A 1 mol/ dm? solution of a weak base will have a higher pH than a 1 mol/ dm3
solution of a strong base.
pH gives a measure of the OH~ concentration in a solution.
Universal Indicator turns blue when placed in a solution of a weak base.

When bases react with acids, heat is always given out.

A land?2 B 1land3 C 2 and 4 D 3and 4

24 Beryllium hydroxide is an amphoteric white solid.
Which of the following confirms that beryllium hydroxide is amphoteric?

beryllium hydroxide reacts with sodium hydroxide to give a colourless solution
beryllium hydroxide reacts with sulfuric acid to give a colourless solution
beryllium hydroxide forms beryllium oxide and water when heated

o0 o >

beryllium hydroxide is insoluble in water

25 When silver nitrate and barium chloride are mixed, a white precipitate of silver chloride is formed.
The equation is shown.
2AgNOs + BaCl, > 2AgCl + Ba(NOs)

Which row describes the solubility of the salts?

soluble insoluble
A AgNOs3 BaCl,, Ba(NOs), , AgCl
B AgNOs , BaCl, AgCl , Ba(NO3),
C | AgNOs, BaCl;, Ba(NOs), AgClI
D AgNOs, BaCl, , AgCl Ba(NOs).

26 Which methods are suitable for the preparation of both zinc chloride and copper(ll) chloride?
1 reacting the metal oxide with warm dilute aqueous hydrochloric acid
2 reacting the metal with dilute aqueous hydrochloric acid

3 reacting the metal carbonate with dilute aqueous hydrochloric acid

A 1and?2 B 1and3 C 2and 3 D 1,2 and 3
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27  Which method is most suitable for obtaining lead(ll) sulfate?

A Mix aqueous lead(ll) nitrate and aqueous potassium sulfate, heat to evaporate all of the
water, collect the solid and then wash and dry it.

B Mix aqueous lead(ll) nitrate and aqueous potassium sulfate, filter, collect the filtrate,
crystallise, then wash and dry the crystals.
Mix aqueous lead(ll) nitrate and dilute sulfuric acid, filter, then wash and dry the residue.

D Titrate aqueous lead(ll) hydroxide with dilute sulfuric acid, crystallise, then wash and dry

the crystals.

28 Which statement about the elements in Group | and Group VII of the Periodic Table is true?

Bromine reacts with potassium chloride to produce chlorine.
Astatine is a monatomic non-metal.

Sodium has a higher melting point than potassium

O 0O wm >

Lithium reacts more vigorously with water than potassium.

29 Which row describes the properties of a transition element?

melting point density forms coloured
compounds
A high low no
B high high yes
C low low no
D low low yes

30 Which statement about metals and their compounds is not correct?

A Heating magnesium powder with iron(l1l) oxide produces iron and a white smoke
containing magnesium oxide.

B Metals low in the reactivity series are generally extracted from their oxides by heating
with carbon.

C  Unreactive metals are likely to be found as elements in soils or rocks.

D  When using hydrogen, higher temperatures are needed to reduce copper(ll) oxide to

copper than needed to reduce zinc oxide to zinc.
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Dry atmospheric air is passed over hot copper as shown in the diagram below.

The volume of gas at the end of the reaction is 60 cm?,

dry air

copper

T

heat

What is the starting volume of dry atmospheric air?

A

66 cm?® B

76 cm? C

90 cm?®

D 286 cm?®

Ammonia is manufactured by reacting hydrogen with nitrogen in the Haber Process.

Which row describes the sources of hydrogen and nitrogen and the conditions used in the

manufacture of ammonia in the Haber process?

source of hydrogen

source of nitrogen

temperature of

pressure of reaction/

reaction/ °C atm
A air natural gas 250 65
B air natural gas 250 200
C natural gas air 450 65
D natural gas air 450 200

Iron from a blast furnace is treated with oxygen and with calcium oxide. Which substances in the

iron are removed?

oxygen removes calcium oxide removes
A carbon acidic oxide
B carbon basic oxide
C iron acidic oxide
D iron basic oxide

[Turn over
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34  Which statement explains why galvanising prevents iron from rusting?

35

36

37

Zinc forms an unreactive layer surrounding iron and prevents further reaction.
Zinc gains electrons from iron and prevents iron from oxidising.

Zinc is more reactive than iron and corrodes in preference to iron.

o 0O o >

Zinc is more reactive than iron and loses electrons less easily than iron.

Which of the hydrocarbon burns with the least sooty flame?

A C2H4
B C2He
C CsHe
D CsHs

The diagram shows a chemical structure of linolenic acid .

o B,

Qg C-C=C-C-c 7 4

P v Cd P
S 5O d g
T & IO K
© Y a6
5 P '”C\=O
Ok

How many moles of hydrogen gas would react completely with one mole of linolenic acid?

A 1 B 2 C 3 D 4

A hydrocarbon P, on heating with a catalyst, forms a solid compound Q.
Both P and Q have the same empirical formula.

What type of reaction is this?

addition polymerisation
condensation polymerisation

hydrogenation

0O wm >

substitution
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38 Which statements about the compound, CH3;CH>CH>COOH are correct?
1 It reacts with ammonia.
2 It oxidises to form butanol.
3 Itis named propanoic acid.

4 |t reacts with sodium carbonate.

A 1and3
B land 4
C 2and 3
D 2and4

39 The structure of an ester is shown.
//O
CH,—C
OCH,CH,CH,

What is the name of the ester?

ethyl propanoate
methyl propanoate
propyl ethanoate

O 0O W >

propyl methanoate

40  Which polymer structure has the same linkages as Terylene?

s oy
§ | T ST
C HJ H H
o” Son " n
CH, CH, O
|| T ?Hf‘ THS(")
C O_T_T_C D N—C—C—C
H H . |
H H

End of paper
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