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SECTION A PHYSICAL SCIENCE

Answer ONE guestion from this section.

| (a) State:
{1} two properiies of x-rays;
{11}  three gpplications of electrolysis.
{3 marks)
by  Explain the furces acting in the nucles of an atom. {4 marks)
{c})  Diffcrentiate between 'lattice” and hydration' energy changes when tonic compound is
dissolved in polar water. (4 marks)
{d)y  Write:
{1} balanced chemical equation for complete combustion of methane gas.
{11}  the molecular formula for the following hydrocarbons:
(I}  popene;
(II) ethane;
(1) ethyne.
{7 marks)
2 (a) State the laws of refmction of light (2 marks)
by A light ray passes from glass to waer striking the glass-water interface at an angle of
26.3° with the normal. The refractive indices of glass and water are 1.5 and 1.33
respectively.
; 4
Determine:
{1} refractive mdex of water with respect 1o glass;
{15} angle of efaction;
{iii)  critical angle for glass-water interface.
(6 marks)
{¢)  With aid of a diagram, describe energy changes when a pendulum bob s displaced
from equilibrium position released 1o swing freely, (7 marks)
dy Stale twe precautions taken to minimize loss of heat by ealonmeter to the
surrounding.
(il  Ametallic material of mass 5 kg absorbs 184 kJ of heat energy causing its
temperanite to rise from 107 Cto 907 C. Determine its specific heat capacity.
{5 marks)
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SECTION B: MECHANICAL SCIENCE

Answer ONE question from thix section,

Define the term ‘shaft coupling’ as used in power transmission.
State two factors to consider when choosing a shaft coupling for an
application.
(3 marks)

(B} A body of mass 200 kg and moving at 60 m/s is stopped In 3 seconds of impact after a
collision with a stationary object of mass 120 ka.

Determine the:

(1}
(if)

(cy: (i)

it}

initial common veloeity:

average impact fones,
{7 marks)

State two advantages and one disadvantages of inertia type over cenmifugal type
EOVErNOTS.

Explain the principles of opétation of centrifugal engine govemors.
{6 marks)

(dy  Acrne lifts a 1100 kg carvertically at a constant speed to a height of 4 m in 6 seconds.
Determine the:

(1)
(1)

4. {a}  Siate;
(i)
{ii)
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work done by the lifting force;
power of the crane, ¢

(foree of gravity is 9.8 Nikg)

(4 marks)
the parallelogram law of coplanar forces;
two conditions for static equilibrium of coplanar forces,
(4 marks)
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(by (i) Differentiate between centrifugal and centripetal forces.

{11} A centrifuge machitie is used to separate cream from milk of mass 20 kg in
container fitted 80 cm from the centre of rotation.  The machine makes one
rotation in 4 secoouis.

Determine fhe:
i1} angular velocity;
I}  centrifugal force,
(6 marks}
(¢)  State the following laws of thermodynamics:
(i) first faw;
(i} secondlaw.
{4 marks)

(d)  Figure 1, shows a horizontal pipe with a narrow section. A fluid of density $00 kg/m’
flowing through the pipe passes the narrow section at a specd of 4 més.
Determine the:

{i) speeed of fluid in the pipe;

(ii)  pressure difference duc 1o the narrow section.
{6 marks)

1 : k

Pipe- |
| (4
¥ / ; \

/ % Arca=em: Arca=0cm™

Fig. 1
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SECTION C: ELECIRICAL ENGINEERING PRINCIPLE

Awswer THREE guestion from this section.

5 (a)  State three disadvantages of drv Lechlanch'e cells,
(B} Describe the following methods of charging a battery;
{1} Bewster charuing:
(ify  Trickle changing.
(6 marks)
(e} Figure 2. shows series- parallel arrangement of 5 identical cells connected across a
3 obmn resistor. Each cell has an internal resistance of 0.15 obm and an e fof 2.2 V.
Using superposition theorem, determine the corrent through the 5 ohms resistor
{11 marks)
Cells= J: HEES
Fipi2
b. fa) (i) Define temperature coefficient of resistance of a conductor
(i)  Explain how temperature change affects electrical conductivil v of a matenal.
(4 marks)
(b)  The resistance of a copper coil at 20°C is 200 ohms. Determine the resistance of the
coil when its temperature rises 1o 45°C. {Temperature coeflicient of resistance of
copper is 0.0043/°C at 0°C)
(4 marks)
(€} (@ Explain the term 'loading effeet’ of & voltsister
(i}  State how loading effect in Cii);
(1) alters voltmeter reading;
(I}  can be minimized.
(4 marks)
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{d)  Figore 3 shows a voltmeter circuit connection. The voltmeter has a full-scale-deflection
of 30V and a sensitivity of 2.4 ki¥'V. Determine the:

{i) Voltage across the 60 k£ resistor when voltmeter i3 not connected:
{11)  Voltage indicated by the voltmeter.
(8 marks)

1. (@)  Definec magnetc flux density. (2 marks)

(b} Figure 4 shows a section through 2 magnetic cireuit of uniform cross-section area
2 em® and mean length of 25 cm. The flux density in the air pap is 0.8 tesla and the field
strength is 750 A/m. Determine the:

(i) circult reluctance:;
(i1} magnctomotive force;
(111)  current in the coil.

(8 marks)
If_-:_r'._..___' sttt ;-T::“'—'{:aaumn
Current, 1 : il : ; core
L 500 turns ' !
T4 coil AT gap
: ; : . Lmm
e ]
L s ,’ Magnetic
S flux ¢
Fig. 4
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{c) A stabic capacitor of capacitance 22 uk is connccted in pamifel with an 80 03 resistive
load across a 240 V. 50 Hz supply. Determine the-
(i) supply current;
(i)  power factor,
(8 murks)
id)  State two benefits of improving power factor of an electrical foad. {2 markz)
3 tal (D) Explain the term resistance matching.
(i) Describe how transformer is nsed as o resistance matching device.
(4 marks)
(b}  With the aid of a circuit diagram, describe the construction of an auto-transformer.
(6 marks)
(e} Figure 5 shows a series-paralle] capacitor circuit, The capacitors X Yand Z arc
identical and the total equivalent capacitance of the cireuit is 2.4uF.
Determane the;
(1) Value of capacitor X ;
(n)  Voltage across capacitor ¥
(10 marks)
2pF g
1+ gl
N0V = :|:""r
S
B
— 5]_]_}-'
Fig. 5
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