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Instructions:

1. This booklet contains 4 questions. Answer ALL questions.
2. All answers should be written in answer booklet.
3. Write legibly and draw sketches wherever required.

4. If in doubt, raise up your hands and ask the invigilator.
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QUESTION 1

(@)

(b)

(c)

(d)

Identify the following as either element or compound? Refer to the list of (7 marks)
elements inside if necessary.

(i) Carbon monoxide
(ii) Hydrogen

(iiif) Iron

(iv) Titanium

(v) Potassium

(vi) Sodium bicarbonate
(vii)y  Sulphate

Carry out factors affecting reaction rates. (12 marks)
Compute each of the following into atmospheres (atm). (2 marks)

()  77.00 mmHg
(i)  800.0 torr

A 3000 cm? vessel consists of 12 g carbon monoxide at 27°C. (6 marks)
() Calculate the pressure of the gas.
(i) 1.929 moles of oxygen gas is added to the vessel at the same

temperature. Calculate the pressure in the vessel.

(iii) The mixture is now sparked and allowed to cool down to 27°C. Determine
the final pressure in the vessel. (C=12.0, O = 16.0)
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QUESTION 2

(a) Ina kinetic study of the reaction: (10 marks)

2NO(g) + Oz(g) — 2NO2(9)

The following data were obtained for the initial rates disappearance of NO:

(b)

(c)

Experiment | Initial conc. NO | Initial conc. O, | Intial rate of NO
1 0.0125 M 0.0253 M 0.0281M/s
2 0.0250 M 0.0253 M 0.112 M/s
3 0.0125 M 0.0506 M 0.0561M/s

Compute the rate law and the value of the rates constant.

Determination of rate order and write the rate law from an experiment, for the (10 marks)

following reacti
2A+ B » C

on.

The following data is obtained at 273°C.

Experiment | [A]o, mol/L [Blo; mol/L ro, initial rate, mol/L.s
1 0.1 0.1 12

2 0.1 0.2 24

3 0.1 0.3 36

4 0.2 0.1 48

5 0.3 0.1 108

Describe what is meant by the rate of chemical reaction and give units of the (3 marks)

rate reaction?
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QUESTION 3

(a)

(b)

(c)

Consider the following thermochemical equations:
C(s)+7202(g))—> CO(g) AH+°=-110.5kJ
CO(g) +02(99 — CO; AH2° = -283.0kJ
Use them to calculate AH° for the reaction.
C(s)+02(9) > CO2(g)

Define :
(i) Exothermic reaction
(i) Endothermic reaction

(iii) Enthalpy change

(6 marks)

(3 marks)

Sketch the structure formula and classify the functional group for each formula (8 marks)

below:

(i) Butane

(i) 2-propanol

(iii) 2-methylpropene
(iv) Cyclopentene

Complete the nomenclature of structure formula below:
0) CHs
CHy—CH—CH;§

(il i _CH,—CHy

QUESTION 4

(a)

(4 marks)

For the following voltaic cell reaction (at standard condition, Zn & Cu as the (11 marks)

electrodes in their respective ionic solution) :
Zn(s) + Cu® (aq) — Zn* (aq) + Cu(s)

(i) Sketch the schematic diagram for the voltaic cell
(ii) Which reaction takes place at anode and which at the cathode?
(iii) What is the total reaction?
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(b)

(c)

(d)

Give the oxidation number of atoms in molecules or ion below:-
) Sin H,50,
(i) As in AsO;
(iii) Sin H,S,0

Calculate the cell potential (Ecen) when the concentrations are (at 25°C) :
[Zn**]= 0.020 M, [Cu %] = 0.004 M.

o go_ 00592

log O,

Identify each of the following half reactions as either oxidation or reduction.

(i) Na— Na* +e”

(ii) Zn™ +2¢” = Zn

(iii) Fe** > Fe’ +e”

(iv) O, +4H" +4¢” — 2H,0

(v) S,0, +2e” = 280,*

( 3 marks)

(3 marks)

(10 marks)

End of question
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