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Section A (40 marks)
Answer ALL questions.

1

What is the structure of the ion 90288r e

protons | neutrons | electrons
A 38 52 36
B 348 o2 348
C 348 a0 36
D 52 38 36
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Which statement explains why magnesium oxide has a high melting point?

The crystal lattice of magnesium oxide resembles that of diamond.
The reaction between magnesium and oxygen is very exothermic.
Magnesium and oxygen atoms are joined together by strong double covalent bonds.
There is a very strong force of attraction between magnesium ions and oxygen ions.

Element P has the electronic structure 2,8,6. Element Q has the electronic structure
2,8,8,2. What statement about the compound PQ is probably correct?

It will have a low boiling point.

It will conduct electricity when molten.

An aqueous solution of the compound will not conduct electricity.
It will have a macromolecular structure.

How does a magnesium atom form a bond with an oxygen atom?

by giving one pair of electrons to the oxygen atom

by sharing one pair of electrons, both electrons provided by the magnesium atom
by sharing two pairs of electrons, both pairs provided by the oxygen atom

by sharing two pairs of electrons, each atom donating one pair of electrons

The formula of talcum powder was given in old textbooks as 3Mg0.4Si02.H20. This
formula is rearranged in modern textbooks as Mg3Si4Ox(OH)y. What are the values
of x and y in the modern

formula?

X
8
10
10
11

NN -2
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The element X forms a gaseous molecule X2. One volume of X2 combines with one
volume of hydrogen to form two volumes of a gaseous hydride.

What is the formula for the hydride of X?

HX B HX2 C H2X D H2X2
For which compounds are the empirical and molecular formulae the same?
ethene, H2C=CH2
hydrogen peroxide, H202
ethanoic acid, CH3COz2H
ethanol, C2H50H

The energy diagram for the reaction between sodium hydroxide and hydrochloric acid
is shown.

H*{ag) + OH-(aq)

energy AH = <54 kJ/mol

Y HO(l)

progress of reaction

What can be deduced from the diagram?

Heat is needed to start the reaction.

The products contain less energy than the reactants.
The reaction is rapid.

The OH-ions have more energy than the H+ions.

In which change is the nitrogen reduced?

NHsto NO B NHsto NOs- C N2to NHs3 D Ns-to N2

10 A sample of 1.00g of a pesticide is analysed for its arsenic content by precipitation of

A
B
C
D

the arsenic as the sulfide, AS2S3. If 0.123g of the sulfide is obtained, the percentage
by mass of arsenic in the pesticide is

3.75%
7.50%
37.5%
75.0%



11 A sample of a pure hydrocarbon is burnt in pure oxygen and yields 13.2 g of CO2(g)

and 5.40 g of H20O(]).

The empirical formula of the hydrocarbon is

A CH
B CH2
C CHs
D CHa4

12 A sample of fertiliser was analysed and found to contain 80% by mass of ammonium
nitrate (NH4NO3) and 20% by mass of potassium chloride (KCI). The mass of nitrogen

in a 1.00 kg packet of the fertiliser is

A 1409
B 175¢g
C 280g
D 350g

13 The element sulphur, S, is in Group VI of the Periodic Table.

Which formula is incorrect?

A So- B S20s

C SO24

D SOs

14 Which graph shows the number of electrons in the outer shell of an atom,
plotted against the proton (atomic) number for the first ten elements in the Periodic

Table?
A
104
8_
number of -
electrons in
outer shell
2_
U T T I T 1
0 2 4 86 8 10
proton number
c
104
8_
number of g4
electrons in
outer shell 1
zd
U T T T T 1

0o 2 4 6 8 10
proton number

104
8_
number of G-
electrons in
outer shell 1
2_
0
0
104
8_
number of g4
electrons in
outer shell 1
2d
0

T T T T 1
2 4 6 8 10
proton number

D

0

1 T T T L
2 4 6 8 10
proton number



15 Which cation, on reaction with aqueous sodium hydroxide, forms a precipitate that
dissolves in excess sodium hydroxide?

A Caz+ B Cuz+ C Fes+ D Zn2+
16 Rubidium is in Group | of the Periodic Table.

What are properties of rubidium chloride?

formula approximate solubility
melting point/°C | inwater

A RbCI 70 insoluble
B RbCi 700 soluble
c RbCls 70 soluble
D RbCls 700 insoluble

17 From your knowledge of the manufacture of both aluminium and iron, what is the
order of chemical reactivity of aluminium, carbon and iron towards oxygen?

most reactive ———  » least reactive
A aluminium carbon iron
B aluminium iron carban
c carbon aluminium iron
D carbon iron aluminium

18 Dilute sulphuric acid is electrolysed using inert electrodes.
Which equation represents the reaction at the anode (+ve)?

A O2-2— 02+ 2e-

B 2H++ 2e-— H2

C 40H-— O2+ 2H20 + 4e-
D SO2-4— 02+ SO2+ 2e-

19 In a titration, 25.0 cm?® barium hydroxide solution reacted with 20.0 cm?® of 0.1
mol/dm?® hydrochloric acid.
The equation for the reaction is: Ba(OH)2(aq) + 2HCl(aq) — BaCl2(aq) + 2H20(l)
What was the concentration of the barium hydroxide?

0.04 mol/dm?®
0.08 mol/dm?®
0.125 mol/dm?®
0.25 mol/dm?

o0 m>



20 The apparatus was set up as shown.

flow of electrons )

metal metal
X Y
electrolyte

For which pair of metals would electrons flow in the direction shown?

metal X metal Y
A copper zinc
B iron aluminium
Cc iran magnesium
D zinc silver

21 Which series of changes includes both oxidation and reduction?

A C—-CO—-CO2

B PbO2— PbO — Pb
C N2— NHs— NO

D C2H2 — C2H4— C2Hs

22 Which oxide reacts with an alkali to form a salt, but does not react with an acid to
form a salt?

aluminium oxide
copper (ll) oxide
sulphur dioxide
zinc oxide

o0 o>

23 The oxidation number of Cl in HCIO4 is

A +7 B +5 C +3 D -1
24 Which one of the following does not react with dilute hydrochloric acid?
magnesium sulphate

magnesium hydroxide

magnesium oxide
magnesium metal
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25 The following equations represent reactions of dilute sulphuric acid.
Which reaction is not ‘typical’ of a dilute acid?

A 2KOH(aq) + H2SO4(aq) — K2S04(aq) + 2H20(l)

B CuO(s) + H2SO4(aq) — CuSO4(aq) + H20(l)

C PDb(NO3)2(aq) + H2SO4(aq) — PbSO4(s) + 2HNO3(aq)
D ZnCOg3(s) + H2S04(aq) — ZnS04(aq) + CO2(g) + H20(1)

26 All ammonium salts on heating with sodium hydroxide produce ammonia gas.
From which ammonium salt can the greatest mass of ammonia be obtained?

A 0.5 mol (NH4)3sPO4
B 0.5 mol (NH4)2S04
C 1.0 mol NH«Cl

D 1.0 mol NHsNO3

27 X and Y are diatomic elements. X is less reactive than Y.

What are elements X and Y?

A hd
A bromine iodine
B iodine bromine
C | potassium sodium
D sodium potassium

28 The equation shows a reaction in the Contact process.
2802(g) + O2(g) —2S03(g) AH =-98 kJ / mol
Which change would move the position of equilibrium to the left?
adding more O2
increasing the pressure

increasing the temperature
removing SOz from the reacting mixture

o0Ow>

29 Which of the following reactions is a redox reaction?

A 2NaH2PO4(aq) — Na2H2P207(aq) + H20(l)
B H2SO4(aq) + SO3(g) — H2S207(aq)

C NH4NO3(s) — N20(g) + 2H20(g)

D CaO(s) + H20(l) — Ca(OH)2(s)



30 Which deduction about the element astatine, At, can be made from its position in
Group VII?

A It forms covalent compounds with sodium.

B Itis displaced from aqueous potassium astatide, KAt, by chlorine.
C ltisagas.

D Itis more reactive than iodine.

31 Element Z reacts in the following ways:

Z + 2HCIl — ZCl2 + H2
2Z + 02 —»2Z0

Z0 + H2 — no reaction
Which of the following could be Z?

aluminium
copper
magnesium
iron

o0 m>

32 Which reaction does not involve neutralisation?

A H2S0s4(aq) + 2NHs(aq) — (NH4)2S04(aq)

B H2SO04(aq) + BaClz(aq) — BaSOu4(s) + 2HCI(aq)
C H2S04(aq) + CuO(s) — CuSO4(aq) + H20(1)

D H2SO04(aq) + 2NaOH(aq) — Naz2S04(aq) + 2H20(1)

33 Which substance leaves a black solid when heated?

A calcium carbonate

B copper(ll) carbonate
C potassium carbonate
D zinc carbonate

34 'Cracking' of hydrocarbons breaks them into smaller molecules.
Which example of 'cracking' would produce the largest volume of products from one
mole of hydrocarbon? Assume that all measurements are made at the same
temperature and pressure.

A CsH14(g) — 3C2Ha4(g) + H2(g)

B CsH1s(g) — 2CsHs(g) + C2H2(g)
C CioH22(g) — CsH1s(g) + C2Ha4(g)
D Ci2H26(g) — CsH1g(g) + 2C2H4(g)

35 Propene, C3Hs, undergoes an addition reaction with bromine, Br2. The molecular
formula of the product is C3H6Br2. The semi-structural formula of this product is

A BrCH2CH2CH2Br
B CHsCH2CHBr
C CHsCBr2CHs
D CHsCHBrCH:2Br



36 Compound Q is produced when C2H50H reacts with acidified potassium
dichromate (VI). Q reacts with C2H50H to produce an ester. What is the formula of
Q?

A CHsCO2H

B CHsCO2CH

C CHsCH2CH2CO2H
D CH3CO2CH2CHs

37 Titanium (IV) oxide reacts with sulphuric acid:
TiO2 + H2SO4 — (Ti0)SO4 + H20
In what way is the sulphuric acid behaving in this reaction

A as an acid

B as an oxidising agent
C as a reducing agent
D as a catalyst

38 Compound X has the molecular formula C2HeO.

» X can be made by a fermentation process.

» X can be oxidised to Y.

» X can react with Y to form Z and water.

To which homologous series do X, Y and Z belong?

X Y Z
A alcohols carboxylic acids esters
B alcohols esters carboxylic acids
C | carboxylic acids alcohols esters
D | carboxylic acids esters alcohols

39 The diagrams show four structures.



H H H H H
H—t—b—d— H—G—¢—c—c—
A L

H—C—H
I
3 4
H H H H H
H—G—G—g—d—H H—G—C—g—d—n
W S

Which structures are isomeric butenes?

A 1and?2 B2and3 C3and 4 D 2and 4

40 Which reaction will not occur using cold, dilute sulphuric acid?
A formation of copper(Il) sulphate from copper(Il) oxide

B formation of copper(II) sulphate from copper

C formation of hydrogen from magnesium metal
D formation of carbon dioxide from sodium carbonate
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Question
Number
Key
Question
Number
Key
1A21C
2D22C
3B23A
4A24 A
5A25C
6B26A
7D27B
8B28C
9 C 29 C - change in oxidation number -3 n +5 to -1
10B30B
11B31C
12C 32
13C 33
14C34 A
15D35A
16 B36 B
17A37A
18 C38A
19A39A
20D 40B
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