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1 Which statement about the electrons in a ground state carbon atom is correct?

A The occupied orbital of highest energy is spherical.
B  The occupied orbital of lowest energy is spherical.
C  There are more electrons in p orbitals than there are in s orbitals.

D Electrons are present in four different energy levels.

2 Use of the Data Booklet is relevant to this question.

In an experiment, an ore sample containing phosphorus and an unknown element X is vapourised,
ionised and passed through an electric field at the same speed.

.

beam of

P* and X* \‘\‘
p+ X+

What could be the identity of element X?

A sulfur B silicon C  sodium D nitrogen

3 Which molecule or ion contains the smallest bond angle?

A CoHa B HCHO C NHs D NHs

4 Which compounds contain an odd number of ¢ bonds?

1 CaH2

2 CyHsOH
3 CHsCHO
4 CH3CO:H

A 1,2,3and 4 B 1land?2only C 1and4only D 2and3only
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Three identical flasks each contains the same mass of gases X, Y and Z respectively. The
temperature, t, and pressure, p, of each flask are indicated below.

gas temperature pressure
X t p
Y t 2p
z 2t p

Assuming ideal gas behaviour, what is the order of the relative molecular masses, M, of the three
gases?

A M(2) > M(X) > M(Y)
B M(2Z) > Md(Y) > M(X)
C  M(X)>M(Y)>M(2)
D M(X)>M(2) > M(Y)

Use of the Data Booklet is relevant to this question.
How many atoms are there in 500 cm?® of carbon dioxide at r.t.p.?

A 1.25x10% B 1.34x10% C 3.76 x 10?2 D 9.0x10%*

In oil refineries, an important process is the recovery of any sulfur from petroleum. Sulfur compounds
are converted into the gas hydrogen sulfide, H.S, by using a catalyst. The H.S is then oxidised by
using a controlled amount of air to give steam, H,O(g), and sulfur, S(s).

The enthalpy change of formation of H.S(g) is —20.5 kJ mol= and that of HO(g) is —243.0 kJ mol.
What is the enthalpy change of reaction per mole of H,S?

A —202.5 kJ mol*
B —-222.5kJmol?
C -263.5kJmol?

D —445.0 kJ mol?
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8 The equation describes the equilibrium between solid silver chromate and its aqueous ions.

Ag.CrO4(s) = 2Ag*(aq) + CrOs*(aq) AH® = +61 kJ mol™
AS® =-30J K* mol™

What can be deduced from the information about this equilibrium?
1 At 25°C, AG®is negative.
2 At 25 °C, silver chromate is almost insoluble in water.
3 At 95 °C, silver chromate is more soluble in water than at 25 °C.

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

9 In an enzyme-catalysed reaction, the rate is affected by the concentration of substrate as shown in
the graph below.

initial rate

0 [substrate]

The steps that are common to most enzyme-catalysed reactions are

enzyme + substrate — enzyme-substrate complex (fast)
enzyme—substrate complex — enzyme + product (slow)

Which conclusion can be drawn about the kinetics of the enzyme-catalysed reaction?
1 When [substrate] is low, the reaction is first order with respect to the substrate.
2 When [substrate] is high, the reaction is zero order with respect to the substrate.
3 The rate equation is rate = kfenzyme—substrate].

A 1,2and3 B 1and2only C 1land3only D 3only
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A radioactive element has two isotopes, X and Y, with half-lives of 5min and 15min respectively. An
experiment starts with 4 times as many atoms of X as of Y.

Radioactive decay is a first order reaction.
How long will it be before the number of atoms of X left equals the number of atoms of Y left?

A 5min B 10 min C 15 min D 20 min

Nitrogen dioxide, NO., is a brown gas.
Dinitrogen tetroxide, N2Og, is a colourless gas.

An equilibrium is established between NO; and N2O4 in a closed vessel.

2NO2(g) = N204(g) AH =-57 kJ mol?
brown colourless

Which row describes the effects of changing conditions on the colour of an equilibrium mixture of NO»
and N204?

increasing pressure increasing temperature
A colour becomes darker colour becomes darker
B colour becomes darker colour becomes lighter
C colour becomes lighter colour becomes darker
D colour becomes lighter colour becomes lighter

What is a satisfactory indicator for the titration of 0.1 mol dm=3 ethanoic acid with 0.1 mol dm=
agueous ammonia?

A bromothymol blue (pH range 6.0 — 7.6)
B  methyl red (pH range 4.2 — 6.3)
C  phenolphthalein (pH range 8.2 — 10.0)

D there is no suitable indicator

What is the pH of an aqueous solution containing 0.1 mol dm= sodium benzoate and
0.01 mol dm~ benzoic acid?

[Ka (benzoic acid) = 6 x 10°° mol dm~3]

A 3.22 B 4.22 C 478 D 5.22
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14 A solution contains a mixture of 1 x 10~ mol dm~2 of bromide, fluoride, iodide and sulfate ions.

Values of the various lead(ll) compound solubility product, Ksp, are given in the table.

Ksp
lead(Il) bromide 4.0 x 10°°
lead(ll) fluoride 2.7 x 1078

lead(Il) iodide 7.1x10°
lead(ll) sulfate 1.6 x108

Which lead(Il) compounds will be precipitated first when 0.01 mol dm of lead(ll) nitrate is added
dropwise into the solution?

A lead(ll) bromide
B lead(ll) fluoride
C lead(ll) iodide

D lead(ll) sulfate

15 Which statements about the Period 3 elements from sodium to chlorine are correct?

1 There is a change from metallic behaviour to non-metallic behaviour across the
period.

2  Their compounds show an increase in the maximum oxidation number across the
period.

3 The melting points of the elements decrease across the period.

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

16 The elements radon (Rn), francium (Fr) and radium (Ra) are consecutive in the Periodic Table.

What is the order of their first ionisation energies?

least endothermic most endothermic
A Fr Ra Rn
B Fr Rn Ra
C Ra Fr Rn
D Rn Ra Fr
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17 The chloride of element J neither reacts with nor dissolves in water.

Which element could be J?

A aluminium B carbon C

magnesium

18 Which graph correctly describes a trend found in Group 177

A

boiling point
of X2

—

chlorine bromine iodine

C

electronegativity
of X

bond
length
in X2

ionic
radius
of X

chlorine bromine iodine

19 How many constitutional isomers are there in a molecule with

e molecular formula C7H1.0, and
e afive-membered ring and

e aketone group and

e atertiary alcohol group?

A 4 B 6 C

D silicon

—

chlorine bromine

D

iodine

chlorine  bromine

iodine

20 Complete combustion of a sample of a hydrocarbon, Y, gave 0.66 g of carbon dioxide and 0.36 g of

water. What is the empirical formula of Y?

A CsHa B CsHs C

©YIJC

CsHs

D CeHs
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The alkanes used to be known as the paraffin hydrocarbons - paraffin meaning ‘lack of affinity’

(i.e. unreactive).

Which statement is the best explanation of the ‘lack of affinity’ in alkanes?

A The atoms are arranged tetrahedrally around each carbon atom.

B There are no significant dipole moments in C—H and C-C bonds.
C The intermolecular forces are instantaneous dipole-induced dipole.

D There is free rotation about C-C single bonds.

In the free radical substitution of alkanes with bromine, the hydrogen atoms in the alkane do not react
at the same rate with bromine radicals. The following table provides the relative rates of reaction of

the different types of hydrogen atoms in an alkane with bromine radicals.

type of H atom

primary, —CHjs

secondary, —CH;

tertiary —CH

relative rate of reaction
with Br radical

1

4

6

When 2-methylbutane reacts with bromine in the presence of sunlight, monosubstituted products are

formed.

Considering the type of H atom and their relative rate of reaction, what is the expected ratio of primary
to secondary to tertiary bromoalkanes formed?

A 9
B 9:
C 6
D 6

12

8:

1

6
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23 Pentaerythritol is used as an intermediate in the manufacture of paint.
CH,OH
HOCH,—C—CH,OH
CH,OH
pentaerythritol
Which statement about pentaerythritol is correct?

A It can react with HBr(aq).
B Its empirical and molecular formulae are different.
C It can undergo elimination with hot concentrated sulfuric acid to form an alkene.

D  One mole of pentaerythritol gives two moles of hydrogen gas on reaction with excess sodium.

24 Which compounds, on complete oxidation with hot acidified potassium manganate(VIl), would give
two organic compounds?

1 (CHs).C=CHCH.CH2CH=CH:
2 CHs3(CH2)4CH=CHCH:OH
3 CHs(CHz)chZCH(CH2)2CH3

A 1,2and3 B 1and2only C 1land3only D 1lonly

25 An iodoalkane and sodium react when heated under reflux in an inert organic solvent to form an
alkane according to the equation.

2Rl + 2Na — R-R + 2Nal

When a mixture of equal number of moles of the two different iodoalkanes, CH3;CH2l and CH3;CHICHs,
is used, which of the following alkanes will not be formed?

A (CH3)2CHCH(CHs3)2
B  CH3CH.CH(CHs),
C  CHsCH2CH>CHs

D  CH3CH2CH>CH>CH>CHs
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26 Bromoalkanes are commonly prepared by reacting either a primary or secondary alcohol with
phosphorus tribromide, PBrs. The reaction usually involves two steps, and the mechanism is shown

below.
:Br
H <A H step 2
/ Br step1 ) / SN2 .
R—CH,—O: /\P/v‘ — R—CH2—0+\ T > R—CH—Br + HO/E\Br

E\Br P g
= & r
Br Br\\\ \

Br
Which statement about the reaction shown is correct?

A The alcohol acts as a nucleophile in step 1.
B  The reaction can be carried out in aqueous medium.
C The rate of reaction for step 1 is independent of the concentration of the alcohol.

D Both step 1 and step 2 involve the formation of a 5-coordinated transition state.
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27 By-products are formed during the preparation of many organic compounds. This usually occurs
because the reagents can react in more than one way.

CHj5
+ aqueous NaOH —— >
Br OH

Which could be a by-product of this reaction?

CH,

CH,

OH

OH

@]
I
w
Q{O

CHs,

OH

©YIJC [Turn over



12

28 Partial hydrolysis of a polypeptide containing 7 amino acid residues using an enzyme gives the
following fragments.

lys-glu-phe
ser-glu
phe-cys
glu-lys-glu
val-ser

What is the structure of the polypeptide?

A glu-lys-glu-phe-cys-val-ser

B  val-ser-glu-lys-glu-phe-cys

C  ser-glu-lys-glu-phe-phe-cys

D  glu-lys-glu-ser-glu-phe-cys

29 The followings are the standard electrode potentials of 4 elements, W, X, Y and Z.
E°(W*/W) =+1.80 V
E°(X?*/X) = +0.30 V
E°(Y*IY) =-0.90 V
E°(Z?*/Z) =-0.30 V
Which statements are correct?
1 Z could be oxidised by Y*.
2 A cell consisting of W*/W half cell and X?*/X half cell has an e.m.f. of +1.5V

3 W' is the strongest oxidising agent among all the species listed.

A 1,2and3 B 1and2only C 1land3only D 2and3only

30 A current was passed through two cells connected in series. The first cell contained molten
magnesium chloride, MgCl,, while the other contained molten chromium (I11) chloride, CrCls.

4.8 g of magnesium was liberated from the first cell. What is the mass of chromium liberated from the
other cell?

A 24g B 3.2g C 689 D 156g
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