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. Which of the following is not a linear molecule?

A €O,
B CH,
C I8
D BeCl,

. 20 ml of a solution of sodium hydroxide required 40 m! of a solution of suiphuric acid for neutralisation. The ratio
of the melarity of the alkali to that of the acid was

A 4:1
B 2:1
Cc 1:1

D not obtainable from the above information only.

. Which of the following statements about catalysts is always true?

A They provide an alternative mechanism with a different activation energy.
B They provide a surface on which the reaction can occur.

C  They do not take part in the reactions they catalyse,
D

A catalyst for a reaction wilt have no effect on the reverse reaction.

. Which of the following could be described as a condensation polymer?

A Perspex
B PV.C
C Starch
D PFat

. When one mole of phosphorus pentachloride was heated to 250 °C in a closed vessel, 5% of the pentachloride
dissociated as shown,

PCly(g) == PCly(g) + Cly(g)

How many moles of gas were present in the equilibrium mixtare?

A 10
B 15
c 20
D 23

. Which of the following is not an isomer of butan-l-ol?
A Diethyl ether (Ethoxyethane)

B 2Z-methyl-propan-l-ol

C  Methyl ethyl ketone (Butan-2-one)

D Methyl propyl ether (Methoxypropane)
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ion beam detector

KER-

In the mass spectrometer above, chlorine produced 37Cl+, 3Ci+, 37CI*+ and 33CI12+, Which of the following
is true?

A I was produced by 37C{12T,
B II was produced by 35Cl+,
C I was produced by 33CJ+,
D IV was produced by 37Cli+,

. For a certain reactiondH == + 32-4 k] mol~' and 45 = — 0-:003 k] mol—* K~* Which of the following favours a

spontaneous reaction?

A AH only

B A4S only

C  AH and 48

D Neither 4H nor 483,

FN{g) + Gy(g) ~ NOy(g) AG = + 86'5 kT mol—?

Nofg) + 20,(g) — NyO,(g)  AG = + 977 k] mol~?
What is the free energy change AG for the conversion of nitrogen dioxide to one mole of dinitrogen tetroxide?
A 4 112L]

B 112kJ
C + 753K]
D — 753%]
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10,

11.

12,

13,

copper
molar ——
copper(II) sulphate |-
(aqueous) -

sait bridge

copper
- 01 molar
L - copper({Il) sulphate
- (cqueous)
I

Which one of the following will occur in the above arrangement?

A

B
C
D

The mass of the electrode in Y will decrease.

The blue colour in Y will become less intense.

The molarity of the solution in X will increase.

Electrons will flow from X to Y through A.

P and Q react in a closed vessel according to the equation

ZP(g) + Q(g) = 2R(g) + 28(s)

AH is positive for the forward reaction.

Assuming no change in the physical states of the products the equilibrium position can be moved

A
B
C
D

to the right by increase in pressure and also by increase in temperature

to the right by increase in pressure but to the left by increase in temperature

to the left by increase in pressure and also by increase in temperature

to the left by increase in pressure but to the right by increase in temperature,

What is the source of %5Pb if it is formed by alpha emission followed by beta emission?

A
B
C
D

How many moles of sulphite ions are required to react with one mole of permanganate ions? (Use the booklet

207
240py
2198
2]

of Science Data.)

A

B
C
D

02
0.4
2:5
50
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14.

15.

16.

17.

18.

The energy associated with electromagnetic radiation is
A independent of the wavelength

B proportional to the wavelength

C  proportienal to the reciprocal of the wavelength

D

proportional to the square of the wavelength,

In an electrolysis of an aqueous solution of sodium sulphate two thirds of a faraday of electricity were used. How

many hydregen molecules were liberated?

A 1005 x 108

B 201 x 10%
C 402 x 10%
D 904 x 10%

Questions 16 and 17 refer to energy changes in the reaction sequence shown below.

Note: A letter may be used more than once,

Mg?*(g) + 2CI~ (@)

A
i
A\
Mg*(g)
A
Mg (g) ,
\ v
i
Mg (s) Cla (9)

Which step represents dissociation energy?

A i
B ii
C iy
D v

‘Which step represents ionisation energy?

A i
B i
C v
D w

Which one of the following has nucleophilic properties?
A Cb

B Brt
C CH,*
D NH,
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19. Which of the following compounds couid be prepared in a Grignard reaction involving methanal?

0
7
A CH,CHC
OH
B CH,CH,CH,0H
0
7
C CH,CHC
S
H
D CH,CHCH,

!
OH

Questions 20 and 21 refer to the following lettered headings which indicate different arrangements of electron
pairs.

~Jd_ PN -
-~ /" """_-_’:"' //( ,//
‘\\ "r ” ” ————— _
planar tetrahedral trigonal - " octahedral
triangular bipyramidal
A B C D

Which arrangement will be found in the following molecules?
Note: A letter may be used more than once.

20. CH,+

21. ICl,-
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22, In three of the following molecules at room temperature X could represent either C or 8i. In which one could it

not?
Ty
|
A H-X-X-H
P
H H.
Cl
I
g Ci-X-Cl
1
Ci
¢ 0=X=0
CH3
|
D CHE—“X“‘CHg
|
CHj4

23. Which one of the following explains correctly why it is not practicable to find the concentration of a solation
of propionic acid by titration with standard methylamine solution?

A The sait of the above acid and alkali is subject to hydrolysis by water.
B The pH change at the end-point is small,

C  An insoluble salt is formed,
D

An organic base neutralises an organic acid very slowly.

24. Phosphoric acid undergoes partial dissociation according to the equation
H,PO, = H,PO,~ + HF
The extent of this partial dissociation at equilibrium could be inereased by the addition of
A sodium hydroxide
B sulphuric acid
C  a catalyst
I3 sodium dihyvdrogen phosphate.

25. The pH ranges over which some ¢commen indicators change colour are given below,

A Screened methy! orange 31— 45

B Litmus sohition 50 — &0

C  Bromothymol biue 60 — 76 .
D Phenolphthalein 83 — 100

Which of the above indicators would be the most suitable for the titration of ethanoic acid with sodium hydroxide?

26. The lattice energy of a salt is 769 k] mol—* and its hydration energy is 765 kJ mol -2, This salt
A will not dissolve in water
B if soluble, will dissolve in water with practically no temperature change
C  has a high heat of solution
b

will dissolve in water because of the increase in entropy.

[Turn over
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27. Which of the following represents the electron arrangement in the 3d orbitals of an isolated Mn®* ion?

energy

energy

energy T T

N IR

28. The electronic configuration of ¥Co*+ ig

29,

30.

A
B
C
D

In which of the following is the metal in the (I) oxidation state?

A
B
C
D

152 282 2p® 3s% 3p® 3d7
1s® 252 2p® 3s* 3p® 3d°
152 282 2p® 352 3pb 457 3d°
1s® 252 2pf 3s% 3p® 452 3d".

MnO,~
[V(NH,),J*+
[N(CN)gJe-
[Cr(H.0);Cl]*

Which of the following ions is most paramagnetic?

A

B
C
D

T3+
Mn2+
Co?t

N2+
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31.

32,

33.

34.

35.

36.

A redox reaction occurs to a considerable extent when

A potassium chromate solutior is acidified with dilute sulphuric acid

B iron(II) sulphate solution is added to acidified potassium permanganate solution
C  barium chloride solution is added to dilute sulphuric acid
D

copper is placed in zinc nitrate solution,

Which of the following metal salts has a different crystal structure from the other three?
A K50, . CuSO,. 12H,0

(NH,,S80, . ZnS0, . 12H,0

K,50, . Cd50, . 12H,0

(NH )80, . CoS0, . 12H,0

[ R I ==

Questions 33, 34, 35 and 36 refer to the following graphs which represent changes in electrical conductivity
when one substance is added to another.

conductivity
conductivity

mass added mass added

conductivity
conductivity

,

mass added mass added

Which graph could be obtained when

sulphur diexide gas is passed into dilute sodium hydroxide solution?
methylamine is passed into dilute hydrochloric acid?

hydregen chloride gas is passed into aqueous ammonia?

aqueous sodium hydroxide is added to aqueous ethanoic acid?

Note: A letter may be used more than once,

[Turn over
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37.

38.

39,

40.

41,

Which of the {ollowing is least likely to undergo hydrolysis?

A
B
C
D

Lead(IT} chloride
Lead{IV) chloride
Tin(11) chloride
Tin(IV) chloride

Which of the following compounds when mixed with water would preduce the most strongly basic solution?
(R represents an alkyl group)

A R—NH,

B R—MgBr

¢ R—OH

D R-—Li

The colour change from light blue to dark blue when excess ammonia is added to copper(1I} sulphate solution
is due to

A a change in coordination number

B the removal of the degeneracy of the d-orbitals

C  a change from octahedral to tetrahedral coordination

D ap alteration in the lipand field strength.

Which of the following is likely to have the greatest lattice energy?

A
B

C
D

Sodium chloride
Rubidium chloride
Magnesium fluoride

Calcium fluoride.

The ionic product for water

Ko =[H*] [OH"] = 10 mol? 1-*

10 ml of a solution of sodium hydroxide of pH 12 was diluted to 1000 ml with pure water, 10 ml of the resulting
solution was again diluted to 1000 ml with pure water. This was repeated for a third time. What is the approximate
pH of the resulting solution?

A

B
C
D

6

7
8
9

Page ten




42. 10 mi of a molar solution of the nitrate of a metal X was placed in each of five test tubes. Different voiumes of
2/3 molar sulphuric acid were added to the tubes and they were each centrifuged for the same time to deposit the
precipitate. The following results were obtained.

volume

of acid

added (ml) 5 10 15 20 25
height of

precipitate

left

NS N NS N

Assuming that the particle size of the precipitate is the same in each tube, what conclusion can be drawn about X?

A

OO w

It forms a nitrate of formula XNO,
It forms a nitrate of formula X(NO,),
It forms a nitrate of formula X(INOg),

There is not enough information to answer the question.

43. In which of the following reactions will the total volume of the-products be greater than the total volume of the
reactants? (All volumes measured at s.t,p.)

A

B
C
D

Sulphur with oxygen
Methane with oxygen
Carbon with carbon dioxide

Magnesium with carbon dioxide

[Turn over
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44. The graphs below illustrate the reaction pathways for the two reactions A and B.

potential
energy

reaction pathway

The graphs show that

A the enthalpy changes are equal in both reactions
B the product in reaction B is less stable than the product in reaction A
(C  the activation energies required for both reactions are equal

D a catalyst will help reaction A more than reaction B.

45. The bond dissociation energy of HBr is 364 k] mol~L. In which of the following processes are 304 kJ released?
A 3Hyg) + #Bryg) — HBr{g)
B HBr(g)— {Hy(g) + iBry(g)
C H-{g) + Br-(g)— HBr(g)
D HBr(g)—~H-(g) + Br-(g)

46. A cyclic silicate ion has the general formula (SiyQ4, )%~ In the mineral (a,X8i,0y, X could be
A sodium
B barium
C  aluminium
D

carbon.
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47.

48.

49,

50.

To answer questions 47-50 use the following code:

If all the responses 1, 2 and 3 are correct, select A
If only 1 and 2 are correct, select B
If only 3 is correct, select C

1f some other response or combination of responses of those given is correct, select D.

Which of the following may represent 3-chloro-butan-2-ol?

o
L WG GGG
H CI H H

Which of the following are properties you would expect of rubidium selenate (RbySeQ )7
1. Tts aqueous solution wil} give a precipitate with a solution of barium chloride.

2. Its aqueous solution witl give a precipitate with a solution of lead nitrate.

3. It will be coloured.

Which of the following statements correctly refer to a molar solution of sulphuric acid?
1. It can be made by dissolving 98 g of pure sulphuric acid in 1 litre of water.
2. It contains 6 x 10% hydrogen ions in 1 litre of solution.

3. 1 litre of the solution should produce about 22+4 litres of hydrogen at s.t.p. on reaction with excess zinc.

Which of the following are correct statermnents about acids and bases?
1. CyH,0H is a stronger acid than CH,OH.

2. CH.NH, is a stronger base than CyHOH.

3. C HyNH, is a stronger base than CHyNH,,.

IEND OF QUESTION PAPER]
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1

(2) 20:0 cm® 0-02 M potassium permanpganate were required to oxidise 20-0 cm?® of an

acidified aqueous solution of iron(II} sulphate to iron(IIT) sulphate.
{I} How would the end point be detected?

(i) Why was the solution acidified?

{iii) Calculate the molarity of the iron(II) sulphate,

{iv) The aqueous solution had been made up by dissolving 27-8 g FeSO,xH,0 in water,
adding dilute sulphuric acid and difuting to 1000 ¢m.? Calculate x.

{v) Solid potassium permanganate cannot normally be obtained free from impurities.
Sodium oxalate is available in a very pure form and it has reducing properties.
Explain how the use of sodium oxalate might assist in obtaining an accurate result in
the above determination.

Excess silver nitrate was added to 100 cm® aqueous sodium bromide. A creamy white
precipitate was filtered and washed then found to weigh 0-94 g. The whole process was
carried out under subdued lighting conditions.

(1) Why was subdued lighting used?
(ii) Calculate the weight of sodium bromide in the original solution.

{iil) Would you expect any change in the conductivity of distilled water which had been
shaken with the washed sample of precipitated silver bromide? Give a reason.

An alternative estimation of bromide can be achieved by a coulometric technique in which
silver ions are generated by oxidation of a silver electrode,

How long in seconds would a current of 30 mA be required to generate enough silver
ions to precipitate 0:94 g silver bromide?
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Marks

2. (a) Consider the following date applicable at 298 K.
Substance Mercury Sulphur Red Black
Mercury(1T) Sulphide | Mercury(II} Sulphide
5° (J K~ mol-1) 774 319 77-8 y
A H% (k] mol-1) 0 0 —~58-2 —54-0
A G (k] mol-1) 0 0 —48-8 - 46-2

&)

()

(i) Why is the entropy of mercury much larger than the entropy of sulphur? (1)
{it} Comment on the zero values in the table. (1))
{ii1) Is the combination of mercury and sulphur exothermic or endothermic? (1)
Calculate the value of v in the above table, 4
(iv) Consider the change HgS (RED) = HgS (BLACK) at 298 K. What can be deduced
from the data about the direction of spontaneous change, and the rate of spon-
tanecus change? (2)
Much evidence indicates that the sun and other stars contain few molecular species but
many ions and elementary particles,
(i) Discuss the thermodynamic reason for this.
(i} Name the technique by which this evidence is obtained. 3)
A fuel cell may be based on the oxidation of propane.
CoHylg) + 50,(g) — 3CO4(g) + 4H,0()
Given the data—
Compound AG®t (k] mol)
C,H, —32-5
CO, —395-0
H,0 —2370
(i) Calculate the free energy change per mole of propane oxidised. (2)
(ii) How many moles of electrons are involved in this reduction of oxygen? 1
(iif) How is the frec enerpy change related to the e.m.f. of a cell? (1)
(iv) Calculate the e.m.f. of this fuel cell. (2)
(v) Give a reason for the current interest in developing the above oxidation ina fuel cell
rather than conventional combustion of propane and quote a use for such a cell. (2)
[Turn over
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Marks
3. (a) The electronic structure of boron may be written in the form-—
1s? 2s? 2pt
[t ] [t 4] A A I
Show sitilarly the structures of
(i) nitrogen; (i1} scandium. {2)
(5) (i) In what respect is 2 s orbital similar to and how does it differ from a 2s orbital?
(ii) What is the main difference between a Zs orbital and a Zp orbital?
(iif) What do the 5d orbitals in an isolated atom in its ground state have in common? 4)
(iv) State the principal quantum number and type of orbital which is being filled in the
elements of atomie number 58 to 71, (2}
(¢) ‘'The following graph shows the trend in first ionisation energies from lithium to neon.
2500
> 2000
; -
@ /
o
£ E 1000 ¥
oz / A
¥ so0
0
Li Be B C N @) F Ne
(i) Account for the change from 1 to B;
(ii) Discuss how the trend from B to Ne provides evidence to support Hund’s Rule of
Maximum Muitiplicity. (4)
{d) How much energy (in kJ) is involved in the change
Mg(g) — Mg*(g) + 2¢ @)
() Og) + e—>0-(g) 4AH = — 142 k] mol™!
(i) What name is given to this enthalpy change?
(i) Would AH be positive ot negative in the following process? Give a reason.
O~(g) + e~ 0*(g) 3)
(/) Mgls) + $04(g) ~ MgO(s) AH — — 602k]
For the above reaction briefly outline enthalpy changes other than those mentioned in
parts (d) and (e), which contribute towards the value of — 602 kJ.
Which contribution is most significant? {4)
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ahsorbance

4. (¢) Dithizone is a crystalline solid which dissolves in chloroferm to give a green solution.
This extracts metal lons from aqueous solution forming coloured metal dithizonates.

fxamine the absorption spectra in the visible range for dithizone and zinc dithizonate.

Marks

VISIBLE ABSORPTION SPECTRA
e OITHIZONE
—— ¢ ZING DITHIZONATE /\\
Y
R \
/1 \
v L
/ i / \
4 il
ra . \
4 I \
N /i
i /°
o 3
TS iR \
/ AN JABAN
/s \ \
\.{f X
N, \\\H
\ -
= [} Laer] o o o p=] o = o = = o L] ] i
(== o < 2=} == ol o~ < w oo o o bl w o =]
<t <t = =+ =¥ LEY 0 Ly [¥e] [T} w w w © w ~
purple | dark blue blue green yellow|orange red invisible
blue green (i.r}
wavelength (nm)
(i) Calculate the energy of light at the maximum absorbance of dithizone in chloroform
(605 nm). 3)
(ii} What change is caused by this absorbed energy? (1)
(iii) Explain the green colour of the dithizone solution with reference to the spectrum. (2)
(iv) Predict the colour of zinc dithizonate. (1)
{v) Why is exposure to ultraviolet radiation more likely than visible light to cause
chemical change? 2)
[Furn over
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Marks
MASS SPECTRA
56
X
4
| ‘ | il
45
59
Y
! 74
: | | % i :
30 40 50 60 70 80
mass number
() The mass spectra X and ¥ can be used to distinguish between
H
HOHH o o R
H-C—C—C—C— OH H=C—=C-0-C=C~H
N and H H
H H H H
diethyl ether
butan-1-ol (ethoxyethane)
by examination of the fragments produced during ionisation.
(i) X and Y both have small peaks at mass number 74. Why? (1)
(ii) What parts of the molecule have been split off in giving peaks at 59 and 45? 4]
(iii) The peak at 56 is very useful in allocating X to one of the above compounds. What
is likely to have been lost in forming this peak and name the compound giving
this spectrum. (2)
(¢} A compound of molecular formula CH,O is believed to be either an unsaturated aicohol
or a ketone {alkanone).
Evidence to distinguish between these is provided by the Infra Red Absorption Spectrum
shown opposite which should be examined together with the characteristic absorption
bands.
Wave Number Group
3400--3300 OH
3100—2800 C-H
2250 C=¢C
1760—1675 C=0
1650 C=C
{iy The peak at 2950 cm™? is caused by C — H group. What change does absorption of
I.R. radiation cause in this group? {1)
(if} State clearly all the evidence supplied in the region 1500—4000 cm— which can
distinguish between the two classes of compound and state the ciass to which the
spectrum belongs. (3)
(iif) Write the structural formula of the compound. Outline the steps you would take to
use the whole spectrum to confirm the identity of the compound. (3)
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5. (@) A body in which charges +q and —q are separated by a distance / has a dipole
moment when in an electric field.
04

/ :

+q

Compound Dipole Moment == ¢ % [
{Debye Units)

HCl 1:05
HI 0-42
CH,CH,CH, 0-08
s, 0-00
SiH, - 000

In vour answers to the following questions appropriate diagrame should be drawn and
any relevant data quoted.

(i) Why is the dipole moment for HC! greater than for HI?
(1) Explain the zero values for CS, and 5iH,.

(iti) T'he dipole moment for propane is small but not zero. Why?

{b) Carbon dioxide is a gas in our atmosphere yet silicon dioxide is a very involatile solid.
Account for the difference.

(c) Kalsinite KAISIO, is a naturally occurring alumino silicate.
(1) What property makes replacement of Si by Al in a silicate possible?
(i) Why does such replacement require the introduction of K to the compound?

(d) Ethanol is mueh more soluble in water than ethane. Account for this.

() Benzene and graphite have some similarity in arrangement of bonding electrons yet
differ considerably in electrical conductivity. Discuss the reasons for this.
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Marks

6. () The family of hydrocarbons now called alkanes were for many years known as paraffins,
2 name which meant “iittle afhnity’.

(1Y How does the structure of a typical alkane such as butane justify the use of the older
name for its behaviour in the presence of aqueous acids and alkalis? (2)

(ii) The older name is inadequate when considering other conditions.

What condition is required to start the following reaction? Outline the reaction
mechanisrm.

CH, + Cl,— CH,CI + H{I {5
(iif) Calculate the enthalpy change for the reaction in (ii). (3)

{iv) Write the structural formula of 2-2,4, trimethylpentane and state the main use of the
compound. (2)

(&) Alkyl halides such as CH,CH,Br are widely used in synthesis.

(i) Why do OH~ and CN~ react readily with this compound? 1)
(il) What is this kind of reaction called? (1)
(iif) Ammonia also reacts with CH,CH,Br, Explain this in terms of the structure of

ammonia, Write the name and formula of the reaction product. (2)

{¢) CHZCH,Br reacts with Mg in dry ether to form CH;CH,MgDBr, a starting material for
many more syntheses.

(i) What is the purpose of introducing Mg to the structure? (1)
{(ii) Write the formulae of X, Y and Z in the following:—
CHz o .
2 GH>0=0
CH;CH,MgBr
3w rMaVig @)
H,0 H,0 | H,0
4 \ Y
CH3CH,CH, OH [ v z

[Turn over
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7. (a) This chart shows the colour changes in 4 indicators.

The shaded areas are ranges of pII over which colour changes occur.

Marks

pPH 0 1 2 3 4 5 6 7 8 9 10 1 12

13 14

INDICATOR P

-

INDICATOR Q

yellow m

INDICATOR R

yellow 0SKES]

INDICATOR S

colourless

blue

The following constants apply at 298 K:

INDICATOR R
PROPANOIC ACID
AMMONTIA SOLUTION Kgasg

Kiwprcaror = 107
Kacio

=13 x 10-%
= 1-8 x 108

pKinpicaror = 70
= 49
= 4.7

pKacmo
pEKpask

(6)

(i) State the colour you would expect on addition of 3 drops of :—
(@) Indicator P to 10-2 M nitric acid
(6) Indicator Q to distilled water
(¢) Indicator R to distilled water
(d) Indicator S to 10-¢ M sodium hydroxide

(ii) Estimate the approximate value of Kryproaror or pErnprearor for S.

(iii) Why is it desirable to add only a few drops of indicator to a solution before titration?

(4)
)
@)

(iv) Explain which of the above indicators you would choose for a titration of approxi-

mately 0-1 M hydrochloric acid by 0-1 M ammonia solution.
(v) Calculate the pH of 0-1 M propanoic acid.

()
@)

(vi) 50 em? 0-2 M propanoic acid and 50 cm? 0-2 M sodium propanoate were mixed and
the resultant pH noted. No appreciable change in pH was obtained on further addi-

tion of 10 cm® water. Explain clearly this resistance to pH change on dilution.

What name is given to this type of solution?

Name a compound which, when added to ammonia solution, would produce a mixture

with this behaviour.

10-2 | 10-8 | 10-% | 105 | 10-% | 10-7

HCl MOLARITY‘ 10-2

pH ‘l

2‘3}4 5'6}7

(i) Explain clearly why continued dilution to 10-8 M HCI does NOT give a pH of 8,

(ii) Can aqueous HCI have a negative pH? Explain.
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Marks
. (@) A text-book defines transition metals as “those elements at least one of whose simple
ions has an incomplete outer shell of d-electrons”.

In: the light of this definition, give reasons for or against ciassifying each of the following
as transition metals—

(1} Scandium which invariably forms Sc®+ ions,
(ify Chromium which forms Cr?* and Cr® ions.

{iii) Zinc which invariably forms Zn?* ions. (6)

{6y Explain the foliowing data:—-
Ton  Magnetic Moment
{Bohr Magnetons)
Scif 0
Crdt 3-8
Cr2+ 4-8 (4)

{¢) Aqueous solutions of Cr** are blue.

(i) Explain as clearly 2s possible the reason for the sbsorption of energy which produces
the blue colour. {3)

(1) How daes the ahsorbed energy get removed without cancelling the effect of the
absorption? (2

{d) What is the oxidation state of chromium in:—
(i) CryOg;
(i) K,Cry0,? 2)

(e) In the cell shown below the electrodes are platinum and zinc.

O

salt bridge

Pt Zn

l

[ASRERRN AN ERRRR RN

M Cr”(cq) L

— M Zn**(aq)
M Cr3t(aq) '-_

(i) What is the direction of electron flow in the external circuit? ()
(ii) Calculate the e.m.f. of the cell. (2)

[END OF QUESTION PAPER)
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