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INSTRUCTIONS TO CANDIDATES:
Answer all questions in Section A and any six (6) questions in Section B.

All questions must be answered by writing clearly your answers and workings in the spaces
provided.

Silent non-programmable scientific electronic calculators may be used.

No paper should be given for rough work and any extra paper attached to this booklet will not
‘be considered

The periodic table, with relative atomic masses and atomic numbers of different elements is
attached at the end of this booklet.

Mathematical tables (3 — figured) are to be provided.
Illustrate your answers with equations where applicable. Molar gas constant,

- R = 8.31 JKg''mol'. Molar voiume of gas at s.t.p is 22.4 litres.

For Examiner's use only
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SECTION A (46 MARKS)

Answer all questions from this section

1. Oxygen diffused through a porous partition in 1.87 minutes. Under similar conditions the
same volume of an alkene T diffused in 2.15 minutes.

~~ (&} Determine the formula of T (2% inarks)

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

__ (b) Write equation and outline the mechanism for the reaction between T and benzene.
"~ Indicate the condition(s) for the reaction (3 marks)

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

............................................................................................................
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2. (a) Define the term heat of reaction, {1 mark)

.................................................................................................................

.................................................................................................................

‘(b) Ca{cula!e the standard enthalpy of hydrogenahon of cthanc from the data: (4 marks)
(1) CaHg (g) + — Oz(g) — 2C0:{g) +3H0 (1) AH = - 1550KJmol”

(i) CaHy (g) + 301 (g) —> 2C0;(g) +2H,0(1) AH = - 1390KJmol™
(iii) Ha(g) + %o,(g) e e RO AH = - 285 8KJmol™

---------------------------------------------------------------------------------------------------------------

3. Aluminium and phosphorus both form compounds in which the oxidation state of the
element is +3.
(a) Briefly explain in terms of electronic structure why aluminium conducts electricity but
the common allotropes of phosphorus don’t. (3 marks)

...............................................................................................................

..............................................................................................................

...............................................................................................................
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...............................................................................................................

...............................................................................................................

woo- 43 marks)

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

...............................................................................................................

4. Name one reagent that can be used to distinguish between cach of the following pairs of
compounds and state what would be observed in each case if the reagent is reacted with the
compounds:

(a) CH;CH;NH; and (CH3CH2);NH (3 marks)
... Reagent:

...............................................................................................................

...............................................................................................................

...............................................................................................................

..............................................................................................................
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Observation:
LI ST S A e R R R s
5. (a) Explain the order of increasing basicity for the following compounds (2 marks)
CgHsNH; < NH3 < CH3;NH;

...............................................................................................................
...............................................................................................................

...............................................................................................................

B

(b) When one mole of methylamine is dissolved in water, the hydrogen ion concentration is
found to be 2.5 x 10"° moldm™

(i) Write an equation for the reaction between water and methylamine. (1 mark)

................................................................................................................

.....................................................................................
...............................................................................................................
..............................................................................................................

...............................................................................................................
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...............................................................................................................
...............................................................................................................

...............................................................................................................

6. The convention of a cell is given below,
PtFe** (aq), Fe* (ag) // MnOy (aq), Mn**(aq), H' (aq)/P1.
(a) Write equation for the half-cell reaction at the:
(i) Anode (1 mark)

................................................................................................................

................................................................................................................

................................................................................................................

{c) The electrode potentials for the system Fe”*(aq)/Fe**(aq) and Mn®"(aq)/MnOy (aq) are -
0.76 and -1.51 volts respectively. Deduce whether the reaction in (b) is feasible or not
— = -and give a reason for your answer. (2 marks)

...............................................................................................................
...............................................................................................................

...............................................................................................................

...............................................................................................................

---------------------------------------------------------------------------------------------------------------

(b) The boiling point of benzene under certain pressure conditions is 80.0°C. Calculate the
boiling point elevation constant of benzene, if a solution containing Sg of 2,4,6 — tri-
nitrophenol, HOCgH3(NO;); in 100g of benzene, under these pressure conditions boils at
80.568°C. (4 marks)

B R R R LR TR
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...............................................................................................................

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

..............................................................................................................

8. 2.00g of phosphorus pentachloride are allowed to reach equilibrium at 200°C in a vessel of
1dm’ capacity.
PCls(e) < = PCli(g) + Chalg)
If the equilibrium constant of the reaction above is 0.008 moldm™ at this temperature and in
the conditions stated; calculate the percentage dissociation of the phosphorus pentachloride at

ilibri 4 marks
equilibrium. ( ) -
...............................................................................................................
:w" -
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
- N

.............................................
.....................................................................................................
...............................................................................................................
.......................................................

B e L I,
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9. The first ionization energies of some group [l metals of the periodic table and the meiting

points of their chlorides are given below. '
Metal Mg Ca Sr Ba
First ionization energy 738 590 549 505
* = KJthol ™ 3
Melting point of chlorides 708 772 873 967
‘cy
Explain; .

(i) Why ionization energy decreases with increasing atomic number.'(2 marks)

...............................................................................................................

...............................................................................................................

number. (2 marks)

...............................................................................................................
..............................................................................................................

................................................................................................................
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SECTION B (54 MARKS)

Answer any six questions in this section, '
10. (a) (i) Define the term “molar conductivity at infinite dilution, Ag” (1 mark)

...............................................................................................................

...............................................................................................................

(ii) State how you would expect the molar conduetivity of sodium chloride solution to
vary as the dilution of the solution is increased. (2 marks)

..............................................................................................................

(b) The values of Ao at 25°C for some electrolytes are as follows.
Electrolyte Ao/ sem*mol”
HCOONa 104.7
NaCl 126.5
HCI 426.2

n

(i) Calculate Agat 25°C for methanoic acid, HCOOH. (2 marks)

..............................................................................................................
...............................................................................................................
...............................................................................................................

................................................................................................................

(ii) If vaiue of A for 0.01M methanoic acid is 50.5scm’mol” at 25°C, calculate the acid
dissaciation constant, Ka for methanoic acid. (4 marks)

...............................................................................................................

...............................................................................................................
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...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

..............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

(b) Tonic conductivities of silver ions and chloride ions at infinite dilution are 6.2 x 102 and

7.6 x 107 sm’mol™ respectively at 298K. The electrolytic conductivity of silver chloride at
o 298K is1.22x 107 sm™.

) Calculate the solubility in moldm-3 of silver chloride at 298K. (3.2 marks)

...............................................................................................................
...............................................................................................................
................................................................................
...............................................................................................................

..............................................................................................................

...............................................................................................................

...............................................................................................................
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....................... R L LR L R R T e T

.............................................................................................................

(c) Statc the effect of the following actions on the solubility of silver chloride.
(i) Addition of aqueous ammonia. (1 mark)

...............................................................................................................

................................................................................................................

(a) @_cocu, from Cl (3 4 marks)

...............................................................................................................

e s ismssastrndadsansyosaniessasisonasetssiibonsadedsdiaaauiiibaaatismatrrEssnsriissdssrenessrIverensonrnnesaiss

...............................................................................................................

...............................................................................................................
...............................................................................................................

...............................................................................................................

...............................................................................................................
...............................................................................................................

...............................................................................................................
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...............................................................................................................
v PR P R R R e R e
...............................................................................................................
...............................................................................................................
(¢) CH;CH2CH = CHz from ethynt (3 marks)
R
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
~ = ¢

...............................................................................................................

...............................................................................................................

...............................................................................................................

13. (a) Explain each of the following observations:
(i) Chromium (1IT) sulphate dissolves in water to form a solution whose P! is less than

seven. (24 marks ) B

...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................
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...............................................................................................................

.................................................................................................................

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

(b) To a dilute solution of chromium (I1I) sulphate was added dilute agueous sodium
hydroxide dropwise until in excess followed by 3 drops of hydrogen peroxide and the
mixture warmed. Explain the reaction(s) that took place. (4 marks)

...............................................................................................................
...............................................................................................................
...............................................................................................................
..............................................................................................................
...............................................................................................................
...............................................................................................................
..............................................................................................................

...............................................................................................................

14. Complete the following equations and in each case write a mechanism for the reaction.

() ey P NEGOH g (3 marks)
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H}O :
{¢) CHyCH = CH; + Cone. HyS0, Warm > (3 marks)
- -

...............................................................................................................
...............................................................................................................

...............................................................................................................

...............................................................................................................

15. Vegetable oils have great economic and social importance.
(a) (i) Explain what is meant by the term vegetable oils. (1 mark)

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

(iif) Describe briefly how vegetuble oil can be obtained on a large scale from one of the
sources you have named in (a) (i). (Technical details are not required) (2 marks)

...............................................................................................................

...............................................................................................................

...............................................................................................................
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(b) (i) State the name given to the reaction leading to the formation of soap from oil.(1 mark)

................................................................................................................
................................................................................................................

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

................................................................................................................

T6. Stite what would be observed and write the equation for the reaction that would take place
when:

>

(a) Hydrogen sulphide gas is passed through an acidified solution of potassium dichromate
(VD). (2} marks)
Observation:

...............................................................................................................

...............................................................................................................
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(b) 2 — 3 drops of ammoniacal copper (I) chloride is added to phenylethyne. (2 marks)
Observation: ,

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

(c) Neutral iron (IIT) chloride solution is added to 1 em’ of propanoic acid. (2 marks)
Observation:

...............................................................................................................

...............................................................................................................

..............................................................................................................

...............................................................................................................

{d)y Avspatafa end-ful of sodium hydrogencarbonate is added to iron (I11) chloride solution.
(21 marks)
Observation:

...............................................................................................................

...............................................................................................................

.............................................................................

...............................................................................................................

shows anomalous behavior among the halogens.
(i) State three major differences between fluorine and the other halogens. (24 marks)

............................................................................................................
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...............................................................................................................

...............................................................................................................

..........................

---------

...............................................................................................................

............................................................................................................

table below.
Hydride HF HCl HBr Hi
Ka/ moldm™ 56X 10% 1 X107 10X 10" roxio"

State and explain the trend in variation of acid strength of the hydrides. (4 marks)

...............................................................................................................

...............................................................................................................

....................................................

...........................................................

................................................................................................................

...............................................................................................................

--------------------------------------------------------------------------------------------------

...............................................................................

THE END
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