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INSTRUCTIONS TO THE CANDIDATES
This paper consists of two sections A and B.

Attempt any three questions from section A and any two from section B on the answer sheets

provided.

Hlustrate your answers with equations where possible.
Molar volume R=8.314J mol' K",

Molar volume at s.t.p = 22.4dn’.

Begin each question on a fresh page.

Non-programmable scientific electronic calculators may be used.

w-|\'¥
lllustrate your answers with equations where applicable. &,
: iy
Indicate the questions in the grid below. _
Where necessary use, Pb=207, Br = 80, Ag = 108, Na=23,C=12,0=16,H=1
|
Question Total
Marks A i_
i
———Dage 1086
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SECTION A

(Answer any three questions)
1. () Explain the term standard electrode potential. (2 marks)

(b) (i) Name two reference electrodes. (1 mark)

(ii) Describe an experiment that can be used to determine the

standard electrode potential of
Ag(s)/Ag'(aq) electrode.

(4 marks)

(c) The standard electrode potential of Ag(s)/Ag'(aq) and FeZ*

(s)/Fé3+(aq) are +0.81 and
+0.75 volts respectively.

(i) Draw a diagram for a cell made up of two electrodes. - : (2 marks)

(i) Write equations for the reactions that took place at the positive electrode and negative
electrode. ’ (3 marks)

(iii) Calculate the e.m.f of the cell. (2 marks)

(d) Lithium has a more negative standard electrode potential than potassium contrary to the
overall trend in reactivity of group I elements of the periodic table.

Li'(aq) + e~ = i) E°=-3.04V

K'(aq) - s K(s) =29V
Using appropriate energy changes explain this observation. (4 marks)
(e) State any two applications of standard electrode potential. : (2 marks)

2. Explain briefly each of the following observations. Use equations where necessary to

illustrate your answer.

(a) The melting points of group IIA metal chlorides are in the order:

MgCl,<CaCl, < SrCl,< BaCl,

. : ks
However, the melting points of their oxides are in the reverse order. (05 marks)

s whereas bromobenzene

: ilic substitution reaction
(b) Bromocyclohexane undergoes nucleophilic su G il

does not.

. bond dissociation energy of the hydrides of group I

c)The RS : i order.
(c) qiH,> GeHs> PbH, however their boiling points are in the reverse
CHZ” M

int
© UMTA Jorf
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(05 marks)
(d) When potassium iodide solution is added to a
white precipitate in brown solution is formed. On
only white precipitate remains,

queous solution of copper (II) chloride, a
addition of sodium thiosulphate solution
(05 marks)

3.(a) An organic compound Z contains by mass 51.90%

: Carbon, 4.86% Hydrogen and the
rest Bromine. Determine the empirical formula of Z,

(2 V2 marks)

(b)When 0.8g of the compound Z was vapourised at 80°C and at a pressure of 700mmHg, it
occupied a volume of 136¢m?. Determine the molar mass of Z,

(¢)Deduce the molecular formula of 7. (05 marks)

(d) When Z was refluxed with excess sodium hydroxide solution, it formed compound Y. On
heating Y with acidified chromium (VI) oxide, it formed substance W. Compound W formed
an orange precipitate with 2, 4 dinitrophenyl hydrazine in presence of dilute sulphuric acid
but gave no observable change with aqueous ammonia in presence of silver nitrate solution.

(1) Write the chemical equation leading to formation of substances Y and W indicating all the
reagents and conditions. (04 marks)

(i1) Write the chemical equation for the reaction between substance W and semicarbazine in
presence of dilute sulphuric acid. Outline the reaction mechanism for the reaction.

(06 marks)

(iii) Write equation(s) to show how compound Y can be synthesized from benzene. Indicate
the necessary conditions and reagents. : (2% marks)

4.The vapour pressure (VP) of water and ‘of an immiscible liquid X at different temperatures
~ are given in the table below.

Temp (°C) 92 94 96 98 100
VP of X (Nm™) 6000 8000 12000 15000 17000
VP of water (Nm?) | 74000 80000 88000 94000 101000

(a) On the same axes, plot graphs of vapour pressure against temperature.

(04 marks)
(b)(i) Determine the vapour pressures of the mixture of X and water at the temper;tt)lres
S
given in the table above. (02 mar
| Page 3 of 6
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(i)On the same axes of the graph in (a), plot a graph of the vapour pressure of the mixture
versus the temperature. (02 marks)

(¢)The distillate obtained from the mixture at 101kPa contained 1.6g of water and l.1g of X.
Calculate the relative molecular mass of X using the information from the graphs you have
drawn. (05 marks)

(d)(1) Explain the principles in the separation of mixtures by steam distillation.

(05 marks)
(i)State any two advantages of steam distillation. (02 marks)
SECTION B
Answer any TWO questions.
5. Complete the following crganic reactions and write the accepted mechanism.
I -
a) CH; C-OCH; OH
Warm
b) CH; |
: U.v
r Cl, ——
; [ S
¢) (CH;); NH + CH;CCl >
CH; :
5 Cly/H0
% Naz 803 /H+ e,
¢) CH; CCH; :
ili 02 marks)
é (a) Explain what is meant by the term solubility product. (
(b)Silver oxalate, Ag,C,04is 2 sparingly soluble salt. o
i 01 mar
(i) Write equation for solubility of silver oxalate in water.
Page 4 of 6
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(i1) Describe an experiment that can be used to determine the solubility product of silver
oxalate.

(06 marks)
(c)The solubility of silver oxalate at 25°C is 3.34 x 10 pdm®
(1) Determine the solubility product of silver oxalate at 25°C. (03 marks)
(i) Calculate the solubility of silver oxalate in one litre of a solution containing 3.04g of

yotassium oxalate.
f e | (03 marks)

(iti) Explain what would happen to the solubility of silver oxalate when a few drops of
sodium chloride solution is added. (02 marks)

(d) State what will be observed and write equation(s) for the reaction(s) that occurs when
aqueous ammonia is added dropwise until in excess to aqueous solution of silver nitrate.

(03 marks)

7.(a) State two oxidation states which exist in both compounds of Lead and Manganese.

(01 mark)

(b)In each case, state two ways and write equations to show how the chemical properties of
both Lead and Manganese: *

(1) resemble each other.

(i1) differ from each other.
Your answer should include compounds of the two oxidation states mentioned in (a) above.

(10 marks)

(c) Lead(IV) oxide was added to an aqueous solution of manganese(ll) nitrate then followed
by a few drops of concentrated nitric acid.

(i)State what was observed. (01 mark)

(ii)Write equation for the reaction that took place. (02 marks)

(d)A white solid A with molar mass 325 decomposed on heating forming a red-brown solid
which turned yellow on cooling and a colourless vapour. The colourless vapour turned lime
water milky and formed yellow precipitate with 2,4-dinitrophenyl hydrazine in presence of

sulphuric acid.

(i) Write the name and structural formula of substance A. (02 marks)
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