053 and 054 These questions are concerned with o
hypathetical hattery system Tor which the overall cell
reaction can be written as follows:

2Xis) + IAg(05) = Xa04(s) + 6Ag(s) (5.2)

Assame that the half-reaction at each electrode invalves
the iransfer of six electrons.

5.3  Whai is the standard emf of the cell a 20815 K7
Select from the key the value that iz closest to your
ANSWET,

KEY for Q5.3

A 21V B AaAa3w
B 215V F MY
A 7 GooTey
Ly 147V H 030V

054 - Select from the key the correct satement about

the: wmperature-dependence of the cell emf.

KEY for Q4

A The standard emf will increase with increasing
temperaiue,

B The standard emf will decrease with increasing
lemperi e,

L There is insulficient information o decide.

5.5 to 5.7  These guestinns are concerned with the
electrochemical cell represemed by the following cefl
diagrmm:

M{s X a2 ™ (ag HZn{s) {3.3)

Oaly those specics shown in the cell diagram take part
in the cell reaction, Assupre thal steps have been faken o
alimingte ay liguid furciion porentials,

5.5 What is the standard emf at 298 15K of the ¢ell
represented by cell diagram 537 Zelect from the key the
valoe thar is chsest o your answer,

KEY for Q5.5

A =3IEV E +0.21V
B -1.31V F +L18V
C -LISY G +131V
D 021V H +3.38V

5.6 Suppose now Lhat solid sodivm hydroside s
gradually dissolved in the hall-cell contaming X**{aq).
leadimg o formation of a precipitate of X{0OH);. The
process is contmesd untl the pH of the solution steadics
af a varlue of Mk, Assuming that the other specics in the
cell remain in their standard states, what is the emfl a
R A3 K of the cell represented by cell diagram. 5.3
under these conditions? Select from the key the walue
that % closest 1o your answer,

KEY for Q5.6

A =192% E =01y
B -1.77% F +025%
Co=1.01Y G 040 %
D 040y H +l.T7Y

5.7 The kev liss statements about the cell
represented by cell diagram 5.3, Select from the key bwe
statements thal are correct,

KEY for 5.7
A For cell diagram 5.3, the implied cell reaction is as

fonl lovwes:
IXic) + 30 aq) = 2Xaq) + 3Fnz) (5.4

B When the cell operates under stamdard conditions st
IR 15 K, the spondancous cell reaction is given by
eopuation 5.4,

C When the cell 5z operating spontancously under
standerd conditions at 298,15 K. the xinc electrode
will be the positive electrode,

¥ When the cell operates under the conditions
specified in guestion 056, and 15 represented by the
cell dingram 5.3, electrons will flow spontaneousiy
from the Jefi-hand elecirode o the right-hand
clectrnde in the external circuit.

E When the cell aperates under the conditions
specilied i question 5.6, the metal X clecirode
will be the cathode,

PART B

The question tn Pary § tests Objectives 4. 6. 7, & and ¥
af Block 7,

Q3.8 Zinc sulphide, ZnS, is a sparingly soluble salt
with F.'f" =285 » 1073 ar 29815 K. Use¢ the Debye-
Hisckel Firn:iling law (equation 63 in Scction 4.7.3 of
Block 7] to estimate the solubility of ZnS a0 29815 K in
& solution of Nay50y of concentration (.00 mol do.
select from the key the value that is closest b your
AMEWET,

KEY for Q5.8

A 554 x 10 mol dme?
B 6.00x 107" mol dm—?
643 % 10 mol dmc?
D

.75 3100 mol dm?

B50 107" pasl g3
02 = 107" mol do
1,20 10" mol dm*
169 3 10052 ol i ?

= i -

PART C

The guestions in Parr C test Cjectives 1, 2, 7 8, 0, 10,
H ord 12 of Block 5.

5.9 Conzider one ball’ of an electrochemical cell
consisting of a silver rod dipping intg a soluion of
silver(I} ions, sci up wnder standard conditions af
29%.15 K. The appropriate half-cell reaction is given by
cquation 5.57

Agtiag) +e = Amis) (5.5}

Select from the key o correct siatements.



