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SECTION A: MECHANICAL SCIENCE

Answer any THREE guestions from this section in the spuces provided in this guestion paper.

{9 (o}

(d;

(b
()

{d)

2501/102
2503/162

Define each of the following terms with respect to forees and morments:

{1) vector quantity;
{ii} couple. {2 muorks)
Sate the triangle law of forces. {2 marks)

With the aid of diagrams, explain stable, unstable and neutral equilibrinm with
respect to the centre of gravity., {6 marks)

A vehicle has a total mass of 1.8 tonnes and a wheelbase of 4 m. The centre of
gravity is 0.85 m ahove road level. When at test the load on the from axle is
960 kg. 1f the coefficient of friction between the tyres and the road is 0,75,
determine the normal road reaction on the front wheels when:

{i} all four wheels are fully braked;
(ii)  the front wheels only are fully braked;

(ni}  the rear wheels only are fully braked. {10 marks)

Detfine each of the following terms:

{1} friction;

(ii) velocity ratio, {2 marks)
Explam four advantages of friction in enginsering. {8 marks)
Write the equation for efficiency. {3 marks}

12 kg block of metal was placed on an inclined plane and the angle of
inclination of the plane gradually increased untif the block slid steadily down
the plane. 1f the angle of inclination at this polnt was 17.5° determine:

{1} coetticicnt of friction between the block and the planc;
(il mmimum borizontal force requited to move the block when the plane
is hovizontal:
{iiiy  minirmum foree parallel to the plane required to pull the block stead ify
up the plane when the plane is inclined at 35° to the horizontal;
{ivy  force required 1o move the block up the planc at uniform speed. {7 marks)




{b)
()

{d)

4. {a)

()

{c)

{eid

2501/102
2503/102

Define each of the following temms:

{1} velocity:
{11} acoeleraton.

Show that displacement, S = 1t + - at®.

With the aid of diagrams, derive the centripetal acceleration equation.
A wheel initially at rest is subject to a constant angular aceeleration of
4.8 rad/s” for 80 seconds. 1t is then immediately retarded until it comes 1o
rest 110 scconds later.

Determine:

{1} maximum angular velocity attuined;

{11}  angular retardation;

(1) total number of revolutions made by the wheel,

Iyefine each of the following terms:

(L) Pressure;

{in latent heat of fusion:

{m)  densiky.

{1} State the Archimedes’ principle.

{1} With the and of a diagram, derive the relationship between pressure
and volume at constant temperatire,

With the aid of a diagram, explain the operation of a hydraulic brake,

{2 marks)
{3 marks)

(% marks)

{T markz)

{3 murcks)

(6 marks)

{7 marks)

A stotage tank is 4 m sguare and contains water 1o a depth of 3.5 m. I the hase

of the tank is horizontal and the density of water is 1000 kg/m?, determine:

{1) pressure of the water on the base;
{i1} otal force on the hase;
(iid  total foree on g side.

(4 marks)
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SECTION B: ELECTRICAL AND ELECTRONICS PRINCIPLES

Answer any TWO questions from this section in the spaces provided in this question paper.,

3. {a)

(b)

{c}

(d)

{1. {a}

fch

{d)

25017102
2503/102

Define each of the following terins and 1 cach case state the unit of measure:

i} Tesistance;
(ii) condoctivity. {2 marks)
State three effects of electric current. (3 marks)

With the md of 4 diagram, explain how a potentiometer is used to determine
the magnitude of voltage of a source of unknown value. {6 marks)

The arms of a wheatstone bridge have the following resistance:

AB,10€Q: BC208: CI, 3082; and DA 1052

A 4082 galvanometer 15 connected between B and I and a 2 v cell of negligible
internal resistance is connected across A and O, with its positive end connected
o A, Determine the current through the galvanometer and state its direction.

{4 marks)

Blefine each of the following terms:

£1) reluctance;
{11} magnetic field strength. {2 marks)
State Fleming’s Right Hand Ruie, {2 marks)

With the aid of a labelled diagram, explain bow emf {s induced in a coil by
passing current in an adjacent coil. {6 marks)

The voltage drops across four series connected resistors are;
Vo= 100 sm 37T

'_, =125 cas (377t + %}l

V,= 150 sin (3771 - %
V, = 120 cos 377

Determing analvtically:

(1) resultant emf and its phase angle in the same form;

(i)  supply voltage frequency;

(i RS value of the supply voltage. {10 marks)
4




{2)

(b}

()

{d)

fa)

(b)

()

{d}

2501/162
2503/102

State two disadvantages of Leclanch’e cell. {2 marks)

Iniferentiate between ampere-hour efficiency and watt honrs efficiency of
acell {3 marks)

Explain the following charging methods:

{n tnckle;

{11} floating system. {4 marks)
{1} Derive the torque equation of a d ¢, motor.

{11} A S0 kw, 500 v, d.o shunt generator has armature and field resistances
of 0.0382 and 250 respectively. With the aid of circuit dizgrams,
determine the total ammature power developed when working as a;

TENETALOr;
5 mator, {1 marks)

Befine cach of the following terms:

(1) doping;
(i) depletion layer. (2 marks}

Wiih the aid of characteristic curves, explain the forward bias of silicon and
germaninm diodes. {6 marks)

With the aid of a cireuit diagram, expluin the ;1 filter as used in smoathening
CITCINLS. (7 marks)

With the aid of a ctreuit diagram, desceribe the NPN common collector

configuration. {5 marks)
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