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A sample of element sulfur contains four isotopes of the following composition.

relative isotopic mass relative abundance
32 95.02
33 0.76
34 4.20
36 0.02

What is the relative atomic mass of sulfur in this sample?

A 3207 B 32.08 C 32.09 D 32.10

When 15 cm? of a gaseous organic compound were completely burnt in an excess of oxygen,
30 cm? of carbon dioxide and 15 cm?® of nitrogen were formed, all volumes being measured
at the same temperature and pressure.

Which could be the formula of the organic compound?

A CoHsN: B C2H/NO C CsH/NO D CsHeN2

Which ion has less electrons than neutrons and less neutrons than protons?

ion neutrons nucleons
A A 18 37
B B 17 34
Cc c* 16 33
D D3 16 31

Covalent bonds are formed by orbitals overlap.

Which statement does not describe the molecule above?

A The o bond between C1-C2 is formed by 2sp?—2sp? overlap.

B  The o bond between C2-C3 is stronger than that between C5-C6.
Cc The = bond between C4-C5 is formed by 2sp—2sp? overlap.

D  The o bond between C6-H is formed by 2sp®*-1s overlap.
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Which options contain a polar and a non-polar molecule?
1 CO., H20
2 SO,, PCis
3 CH2Cl> , SiCl4
A 1,2and 3 B 1 and 2 only C 2 and 3 only D 1 only

The value of pV is plotted against p for two gases, an ideal gas and a non-ideal gas, where

p is the pressure and V is the volume of the gas.
pVv
A
Non-ideal gas
Ideal gas
> P
Which gas shows the greatest deviation from ideal gas behaviour at 200 °C?
A CO; B Cl, C CHsOH D N2H4
7 Astatine is an element in Group 17. Which statements are correct?

1 Silver astatide is insoluble in aqueous ammonia.
2 Hydrogen astatide is less stable to heat than hydrogen iodide.
3 Astatine is more electronegative than iodine.

A 1,2and 3 B 2 and 3 only C 1 and 2 only D 1 only
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8 The graph below shows the variation in the boiling point for 8 consecutive elements in the
Periodic Table, all with atomic number < 20.

Boiling points
A

v

Atomic number

What can be deduced from the graph?

A

B
C
D

The ions of A and E are isoelectronic.
The chlorides become less acidic from A to C.
When the oxide of D is added to water, the resulting solution has a pH greater than 7

The oxide of A reacts with excess aqueous sodium hydroxide to form a soluble
complex.

Given the following data:

Lattice energy of magnesium chloride —2526 kJ mol™

Standard enthalpy change of hydration of chloride —384 kJ mol™

Standard enthalpy change of hydration of magnesium | —1890 kJ mol™’

What would be the change in temperature measured when 0.49 g of magnesium chloride
was dissolved in 50 g of water?
[Molar mass of MgC/; = 95.3 g mol™]

A

-6.2°C B -3.3°C c +3.3°C D +6.2°C
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10 Combustion of carbon monoxide to form carbon dioxide is an exothermic reaction.
What can be deduced from this information?
1 COg is more stable than CO.
2 The standard enthalpy change of formation of carbon dioxide is more
exothermic than the standard enthalpy change of formation of carbon
monoxide.

3 Combustion of CO has a low activation energy.

A 1,2and 3 B 2 and 3 only Cc 1 and 2 only D 1 only

1M What can be concluded about the values of AH and AS from this graph?
AG / kJ mol-* A
100

i \
0

100 200 0 400 500

> Temperature / K

-50
-100
AH AS
A positive positive
B positive negative
C negative positive
D negative negative
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12 Compound G is formed during a reaction involving only gaseous particles.

The graphs below show how the percentage of compound G at equilibrium varies with
temperature and pressure.

% of G in % of G in
equilibrium mixture equilibrium mixture

temperature pressure

Which equation represents the formation of compound G?

equation AH
A E(g) + 3F(g) 2G(g) negative
B 2E(g) =—— F(g) + 2G(q) positive
C 4D(g) + 3E(g) =—— 2F(g) + 6G(Qg) negative
D E(@) +F(@) = 2G(g) positive

13 Which reactions show NH3; behaving as a Lewis base?
1 HNO3 + NHs —— NH4NO3
2 2NH3 —— NHz + NH4*
3 BHs; + NHs —— BH3NH3

A 1,2and 3 B 2and3only C 1 and 2 only D 1 only

14 The auto-ionisation of H2O is an endothermic process.
H.O(/) == H*(aq) + OH~(aq) Kw=1.0x 10" at 25 °C
Which option is correct about water at 60 °C?

A pH <7 B pH=7 Cc [H] > [OHT] D [HT] < [OH]
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16

17
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A 1 dm? solution contains 2 x 10™* mol dm™ each of magnesium, strontium, iron(Il) and
silver(I) ions.

Which carbonate will be precipitated first when 1 mol dm™ sodium carbonate is added
dropwise into the solution?

compound Ksp
A Magnesium carbonate 1.3 x 107" mol?> dm™
B Strontium carbonate 9.3 x 107" mol> dm®
C Iron(IT) carbonate 2.1 x 107" mol?> dm™®
D Silver(I) carbonate 8.1 x 1072 mol® dm™®

Ethyl ethanoate undergoes an acid-catalysed hydrolysis in water where the concentration of
acid in the solution remains constant.

CH3CO2CH2CH3 + H,O i) CH3;COzH + CH3CH-OH
The rate equation is found to be rate = K[CH3CO2CH>CH3][H"]

In an experiment, when 0.01 mol dm™ HC/ was reacted with 0.10 mol dm™3 ethyl ethanoate,
the half-life was found to be 42 min.

In a second experiment, 0.02 mol dm=2 HC/ was reacted with 0.40 mol dm™3 ethyl ethanoate.
What is the half-life of the second experiment?

A 6.25 min B 10.5 min C 21 min D 42 min

What is the rate equation for the reaction with the mechanism shown?

2A —— A fast
A>+B—— AB slow
AB+B— AB: fast

Rate = k[A]?
Rate = K[A][B]

Rate = k[A2][B]

o O W >

Rate = k[AJ2[B]

Which species is the weakest oxidising agent under standard conditions?

A Ag* (aq) B Cu?* (aq) C Fe?* (aq) D H* (aq)
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Each gold medal awarded in the Olympic Games weighs 500 g. The gold plating constitutes
1.2% by mass of the gold medal.

The core of the medal is immersed in a solution of gold(IIl) chloride and connected to a
power source with a current of 0.10 A.

What is the time required to electroplate the desired mass of gold?

A 1.76 x 10* s B 294x10%s C 881x10%s D 735x10°%s

It has been estimated that for every atom of chlorine or bromine generated from a
halogenoalkane in the stratosphere, one hundred thousand molecules of ozone may be
destroyed.

Which organic compound would cause the most destruction to ozone?

A CF.CICH,CF,C!/
B CCIl.BrCH2Br
C CHC/.CBrs;

D CClL

Compounds X and Y are isomers with the molecular formula CsHsO.

O

Compound X Compound Y
Which reagent can be used to distinguish between X and Y?
A Hot acidified K>Cr.O7
B Hot acidified KMnO4
C [Ag(NH3)2]*, heat
D

I, NaOH(aq), warm
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How many moles of H; will react with 1 mole of the following compound in the presence of
platinum catalyst?

COOH
0 oH
N
¢t omgon
CHs H H H
A 2 B 3 C 4 D 5

In 1931, the German chemist Erich Hiickel formulated a theory to help determine if a species
would be considered aromatic. This rule became known as Huckel’s rule.

The compound must meet all the following four criteria to be considered as aromatic:

e a cyclic structure (a ring of atoms)

e a planar ring structure (all atoms in the ring must lie in the same plane)

¢ afully conjugated ring structure (continuous lateral overlap of p orbitals at every atom in
the ring)

e aring structure has (4n+2) & electrons (n = 0 or any positive integer)

Which molecules are aromatic?

1
||

1 only
2 and 3 only

1 and 3 only

o o w >

None of the above
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Which molecule cannot be used to synthesise propanoic acid in less than 3 steps?
A CH3CH2COCHS3
B  CH3CH2CONH;
C  CH3CH2CH.CH.Br
D

CH3CH.OCOCHj5

During the preparation of many organic compounds, by-products are formed. This usually
occurs because the reagents can react in more than one way depending on the conditions
used or because the products formed may react with the reactants.

Propanol is produced by the reaction between bromopropane and aqueous sodium
hydroxide.

CH3CH2CH2Br + NaOH — CH3CH.CH>OH + NaBr
What could be a by-product of this reaction?
1 CH3CH=CH:
2 CH3CH(OH)CH3

3 CH3CH2CH2ONa

A 1,2and 3

B 1 and 3 only

Cc 1 only

D None of the above

The hydride ion, H™, is a strong reducing agent, a good nucleophile and a good base.
Which conversion cannot be carried out by the hydride ion?

A C3H7BI’ to CsHs
B CH2=CH, to CH3CH3
C CeHsOH to C6H50_

D CHscN to CH3CH2NH2
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Hydride shift is a rearrangement process which produces a more stable carbocation. For
example, after removing the halogen from CH3CH2CH2C/, a hydride shift will take place as
shown.

H

C
!

Hydride shift

+

|
H—T—
H

I—O—xI

H H
e
—C—C—C—
Vo

In another experiment, (CH3)>.CHCHCICH3 reacts with benzene in the presence of FeCls.

Which product would most likely be formed?

A

CH,CH,CH,CH,CHs (CH3)2CHCHCH3
o

(CH3),CHCH,CH, CCH2CH3

©

Which reaction yields a carbon compound incorporating deuterium, D? [D = fH]

A CH3CHO — >
dry ether

NaOD
B CH3CHQCN —_—
D,O

conc. D,SO,

C (CH3)3COH
heat

acidified KMnQOy4
D CH3;CD(OD)CH34 >
heat
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What is the predominant form of glycine, NH>CH,COOH, in a solution of pH 37?
(Given pKa1 = 2.3 and pKa2 = 9.6).

A

B
o
D

*NH;CH.CO2H
*NH3CH.CO>~
NH2.CH>CO2H

NH.CH.CO,

Transition metals like platinum and rhodium are found in catalytic converters fitted into cars.
Which statement best explains the role of transition metals in this use?

A

Transition metals can exhibit variable oxidation states in their compounds as 3d and
4s electrons have similar energies.

Transition metals have available and partially filled 3d orbitals for the adsorption of
reactant molecules.

Transition metals have very high melting points because both 3d and 4s electrons are
involved in forming strong metallic bonds.

Transition metals form coloured ions due to absorption of energy in the visible light
region to promote an electron from a lower to a higher energy 3d orbitals.
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