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SECTION A: MULTIPLE CHOICE QUESTIONS

Five possible answers A, B, C, D, E are given for each of the thirty-five questions in this
section. Choose the one you consider to be correct and mark vour response on the multiple
choice answer sheet provided. Each question in this section is worth one mark. for a total of

35 marks.

ORGANIC

1  Which compound is an alkane?

A CH,
B CsHg
C CgHg
D C,H;
E CyiHy

2  Alkenes typically undergo

substitution reactions
addition reactions
dehydration reactions

esterfication reactions

= O Qw»

neutralization reactions

3 The name of the ester obtained by
reaction of CH3CH,CHsCH>;OH with
CH3COOH in the presence of an acid
catalyst is
A ethyl butanoate

butyl ethanoate

propyl ethanoate

butyl propanoate

H O QW

ethyl ethanoate

4 Three functional groups contained in
this molecule

COOH
c//C | oN
\N N/)
HO
0
Hog gH

are
A halogen, alcohol, carboxylic acid
B alkene, alcohol, alkyne

C alkene, alcohol,, carboxylic acid
D  alkyne, ester, carboxylic acid

E halogen, alkene., alkyne

The correct systematic name for

cr
CH3—CH:C—CH2—$H—CH3

CH;

2.4-dimethyl-4-butene
2.4-dimethyl-4-hexene
3.5.5-trimethyl-2-pentene

3.5-dimethyvl-2-hexene

m o QW e

2.4-dimethyl-2-hexane

The major organic product prepared
from heating ethanol in the presence of
sulfuric acid is

A ethoxvethane

ethyl hydrogensulphate

ethene

ethane

H O QO W

ethanoic acid

How many structural {constitutional)
isomers are there of formula C4Hio7

A 1
B 2
c 3
D 4
E 5

Which one of the following statements
about the homologous series of alcohols
is correct?

A The general formula of the alcohols
is C,H-,OH.

B They are all gases at room temper-
ature and pressure.

C Each member of the series is an
isomer of the next member in the
series.

D Each member of the series differs
from the next member in the
series by CHs.
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10

11

12

13

E They all have the functional group
—COOH.

The process known as ‘cracking’ in-
volves

A separating crude oil into fractions.

B removing water from ethanol

molecules.

C removing hydrogen from an alkane
molecule.

D breaking alkane molecules in-

to smaller alkane and alkene
molecules.

E  breaking a polymer into its
monomer.

THE MOLE CONCEPT

2 moles of ethanoic acid, CH3COOH
contain

A 2 moles of carbon atoms
4 moles of carbons atoms
6 moles of hydrogen atoms

2 moles of oxygen atoms

MO QW

4 moles of hydrogen atoms

How many oxygen atoms are in 180 g of

water?

A 1.8x10?
B 1.8x10%
C 6 x10%
D 6x10*
E 10

What mass of oxygen is in 34.5g of
AlO3 - 2H,07
(RFM Al,Os5 - 2H,0=138)

A 20g
B 12¢g
C 16g
D 69g
E  not possible to determine from the

information given.

The number of molecules of sulphur
dioxide gas. SO2, in 5.6 dm? at stp is

A 15x10%
B 56x10%

14

15

16

17

18

C 6x10%
D 24x10*
E 3.6x10*

30cm? of water is added to 50 cm? of a
solution with molarity M at a constant
temperature. After dilution the molari-
ty of the solution is

A 3/5M
B 3/8M
C 5/8M
D 8/5M
E 5/3M

How many moles of the first reactant
would be required to react completely
with one mole of the second reactant in
the following chemical equation?
C5H12 + 8 OQ“‘_’ 5 C02 - GHQO

A 0.125mol
B 0.280mol
C  1mol

D 8mol

E 18 mol

What mass of iron would contain the
same number of atoms as 10g of sili-
con? (RAM Fe=56. Si=28)

A 28¢g
B 50¢g
C 56¢g
D 10g
E 20¢g

THE REACTIVITY SERIES

This element does not react readily with
water or dilute hydrochloric acid. The
element is most probably

A iron

B zinc

C potassium
D  magnesium
E silver

Which compound does NOT decompose
when heated in a bunsen flame?

A silver oxide
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19

20

21

22

23

B lead(II) carbonate
C sodium oxide

D  copper(Il) nitrate
E

sodium nitrate

Which compound gives only ozygen as
a gaseous product on heating?

A lead(II) nitrate

B copper(Il) nitrate

C calcium nitrate

D potassium nitrate

E silver nitrate

A metal hydroxide decomposes readily
on heating to give the metal and water

vapour. The metal could be

A sodium

B potassium
C zinc

D copper

E  silver

When heated. the carbonate of a metal
X decomposes more rapidly than

zinc carbonate, but the metal X will
displace copper from a solution contain-
ing Cu?T ions. The metal X could be

A silver

B magnesium
C mercury

D zinc

E lead

THE PERIODIC TABLE

The collective term for the elements on
the far right side of the periodic table is
A alkali metals

B halogens

C  alkaline earth metals

D inert gases

E transition metals
Which statement is correct?

A All elements in a group have the
same number of valence electrons.

24

25

26

27

B  All elements in a period have the
same number of valence electrons.

C Elements in a group always lose
their electrons.

D Elements in a period always gain
electrons.

E Elements in a group always form
ionic bonds with other elements in
the same group.

Element W is an alkaline earth metal
in period 4. What would the electron
configuration of this element be?

2]8,1

=m0 QW »
[\
o
0
o

Which oxide dissolves in water to give a
strongly acidic solution?

carbon dioxide

magnesium oxide

sulphur trioxide

copper(1l) oxide

#= O QW »

sodium oxide

An element X in group I forms a com-
pound with an element Y in group VIL
The most likely formula for this com-
pound is

A XY
B XyY;
Cc XyY
D XY;
E X:Y,

The atom with the smallest atomic ra-
dius is

A Na
B Mg
C Al
D Si
E P
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29

30

31

32

ELECTROCHEMISTRY

If a metal is above hydrogen in the reac-
tivity series. electrolysis of dilute aque-
ous solutions of its salts produce

metals at the cathode
metals at the anode

oxygen gas at the cathode
hydrogen gas at the cathode

m o aQw»

hydrogen gas at the anode
In electrolysis the cathode

A is the electrode where oxidation
OCCurs.

B is the electrode where reduction
occurs.

C s positive.

D dissolves during the electrolytic
process.

E does not conduct electricity.

Fach of the following compounds is elec-
trolysed. first molten. and then as a so-
lution. For which compound would the
products of electrovlsis most likely be
the same?

A copper(Il) iodide
magnesium bromide
potassium iodide

sodium hydroxide

HO0aw

sodium chloride

RATE AND EQUILIBRIUM

The rate of reaction approximately dou-
bles for each 10°C increase in tempera-
ture. If a certain reaction in the gaseous
state takes 120's at 20°C; how long will
it take at 50°C?

1205

240s

480 s

960 s

1920 s

50 QW e

According to collison theory. the rate of
reaction increases with increasing tem-
perature because

A the frequency of collision increases
as well as the number of molecules
with the necessary activation ener-

gy

33

34

35

B the number and kind of colliding
molecules increases.

C  the activation energy increases.

D the surface area of the molecules
increases.

E  the force and frequency of collision
with the walls of the containing
vessel increases.

The brown gas prepared by the action
of concentrated nitric acid on copper
is an equilibrium mixture of dinitrogen
tetraoxide (pale yellow) and nitrogen
dioxide (dark brown).

NoOy{g) ==2N0Oy(g) AH = +ve
Which changes to a sample of the gas
at equilibrium would result in a change
from yellow to brown?

A increase in pressure

B increase in temperature

C addition of a catalyst

D removal of dinitrogen tetraoxide by
liquefaction

E lowering of the temperature

An aqueous solution of hydrofluoric
acid. HE | is at equilibrium.

HF (aq) == H"(aq) + F " (aq)

When the pH of the solution is in-
creased the equilibrium shifts to the
right.  Which compound could have
caused these changes when added to the
solution of hydrofiuoric acid?

A HCI

B Na(l

C NaOH

D NalF

E  Au(s)

For a chemical reaction which has

reached equilibrium which statement is

true?

A the reaction has stopped.

B the rate of the forward reaction is
decreasing.

C  the rate of the forward and reverse
reactions are equal.

D there is always more products than
reactants.

E  the reactants always have more po-
tential energy than the products.
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SECTION B: SHORT ANSWER QUESTIONS

Answer ALL OF THE FOLLOWING SIX QUESTIONS in the space provided on vour
question paper. Indicate clearly how vou arrive at vour answers. This section is worth 42
marks.
1 A phosphorus-chlorine compound is 22.54% phosphorus and 77.46% chlorine by mass.
and has a molar mass of 137.5gmol ™!,

(a) Calculate the empirical formula of the compound. (2 marks)

(b) Determine its molecular formula. (2 marks)

(¢) Write a balanced equation for the hyvdrolysis of this compound in water. (2 marks)

2 Trimethyl aluminium AI(CHs)s. is an extremely reactive compound which bursts into
flames in the presence of oxvgen. It can be prepared from the reaction of alumini-
um metal and dimethyl mercury. Hg(CHs)s. The balanced chemical equation for this

reaction is.

2 Al(s) + 3Hg(CHs)a(l) —— 2 Al(CH3z)3(1) + 3Hg(l)
If 5.4 g of aluminium metal react with excess dimethyl mercury

(a) Calculate the mass of trimethyl aluminium produced. (3 marks)

(b) Calculate the mass of liquid mercury formed. (2 marks)

(c) If the liquid mercury formed in this reaction could exist as an gas at standard
temperature and pressure. what volume would it occupy? (2 marks)
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3 (a) How many moles of HCI are present in 15cm® of 6 M HC1? (2 marks)

(b)  What is the molarity of the solution formed when 15cm?® of 6.00 M HCl is diluted
with 25.0 cm? of water? (2 marks)

(c) How many moles of HCI are present in the diluted solution? (1 mark)

4  The water-gas process for producing hydrogen. reacts methane and steam at high tem-

perature:
CHy(g) + H2O(g) ==CO0(g) + 3Hz(g) AH = +ve

FExpress the effect that each of the following changes will have on the water-gas equi-
librium. Express the effect with the words, ‘shifts right’, “shifts left” or no shift,
(4 marks)

(a)  decrease teIMPETATUTE ... ...ttt e e
(b) increase total PreSSUTe ................. ... .
(c) catalyst added ... ... ...

(d)  remove SEEAIIL. .. ... ...

5 Predict the products of the following reactions and write a balanced equation. including
states symbols. in each case. If there is no chemical change. write "no reaction”.
(10 marks)
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6 Some manganese(IV) oxide was added to a solution of hydrogen peroxide. Oxvgen gas
was liberated during the reaction 2 HyOo{aq) —— O2(g) + 2H20O(1) and collected in a
syringe. The apparatus is shown in Figure 1. Figure 2 shows the volume of oxygen in
em?®. measured at stp, at various times after the start of the reaction.

/
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Figure 1: apparatus for Figure 2: experimental plot of
measuring the volume the volume of oxvgen in cm?
of oxyvgen liberated dur- at minute intervals

ing the reaction.

(a) Join the points on the graph with a best fit” curve. (1 mark)

(b)  What is the purpose of the manganese(I'V) oxide in the reaction mixture? (1 mark)

¢)  What is the total number of moles of oxvgen formed in this reaction? (3 marks
g

(d) Determine the average rate of production of oxvgen in cm®s~! during the first and
fourth minutes of this reaction? (3 marks)

(e)  Omn vour graph. sketch the curve that vou would predict if the reaction were carried
out at higher temperature. (2 marks)

T END OF EXAMINATION 1
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