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SECTION A: APPLIED SCIENCE
Answer ONE question from this section.

State the two laws of refraction of light.

(4 marks)

An object of height 10 cm is placed at a distance of 15 ¢m in frent of a concave mirror

whose radius of curvature is 40 cm. Determine:-
(1) the distance of the image from the mirror;
(1) whether the image formed is real or virtual;

(ii1)  the magnification, I {5

Explam why meltals have higher melting pointy than nonmetals.

(1) State Boyle’s Law for a gas.

(11) An electric hght bulb with a volume of 200 cm' contains argon gas at

(7 ma

{3 ma

rks)

rks)

a pressure of 300 mm of mercury, when the gas temperature 1s 25 “C. When the
bulb is switched on, it is found that the pressure of the gas in the bulb reaches a

steady value of 520 mm ol mercury.

Determine the temperature of the argon gas in the bulb, in °C'

(6 ma

1ks)

Listany two mstruments used for pressure measurement

(2 ma

k)

A mietal cubord measures 20 cm x 15 em x 10 ¢em, Ther

y et L < Ll il |
errvu t!\-l!-‘lll)’ 0y 0.5 1T ik

mictul block rests on a flat surface with its 10 ¢m side on the vertical, determine the

pressure exerted on the support.

{7 ma

rks)

vinindustrial product has a melting point o 46 “C and a boiling point of 85 “C 1 th-
specific heat capacity of the product is 318 kI/ke "C| determine the gquanuty ot hea

required 1o ranse the temperature of 0.2 tonne ol the product, from

(1) Detine the term “mechamical advantage”

2°0) 10, 3007,

Y marks)

(1) A machine whose velocity ratio 15 4.5 hag an efliciency of 68% ul a load of

OO N and 70% at 4 load of 200 N. Determine the law of the machinc

{h Margs)
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SECTION B: ELECTRICAL PRINCIPLES 1

Answer anv TWO questions from this section.

(1) With the aid of a labelled diagram, explain the operation of a variable air
capacitor.
(/(i) | With the aid of a circuit diagram show that the total capacitance ' of three
" capacitors connected in series given by:
\ (- 4 (‘f‘ ( "2 ( r}

(8 marks)

Capacitances of 4 ", 6 pF and 12 g are connected in series across a 360 V d.c.
supply. Determine the:-

(1) total circuit capacitance;
(1) charge on cach capacitor;
(i11)  energy stored in the 6 ¢ capacitor. J 3 i
) ‘F ] ‘
p | : A0 (7 marks)
State two lactors that aftect the resistance of an electrical wire. (2 marks)

A copper wire has a resistance of 250 ohms at 25 "C. When a current is passed through
the wire, the temperature rises to 95 "C. If the temperature coefficient of the resistance
is 0.004/°C at 0°C, determine the resistance of the wire at 95 °C.

(3 marks)

State Lenz’s Law. (2 marks)

With reference to magnetic circuits, define the following terms:

(1) magnctomotive force;
(i1)  magnetic flux density;
(1i1) reluctance.

(6 marks)
(1) State the purpose of performing open circuit test on a single phase transformer.

(i1) With the aid of a circuit diagram, explain how to perform the open-circuit test
on a single phase transformer.
(9 marks)

A 40 kVA transformer has 400 turns on the primary and 100 turns on the secondary.

The primary is connected to 2000 V, 50 Hz supply. Determine the secondary voltage on
open circuit.

(3 marks)
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5, (a) State the two Kircholi’s laws, (4 marks)
(b) List three differences between primary cells and secondary cells. (3 marks)
(¢) I'welve dry cells, each of e.m.f. 1.5 volts and internal resistance of 0.5 €, are connected
in series - parallel as shown in figure 1. The terminals are connected to a circuit of
resistance 12 Ohms. Determine the:
(1) current flowing through the 12 Q resistance:;
(11) current fowing in each cell;
(i) terminal voltage of the voltage source (battery).
(6 marks)
I |
11 I 1l 1
1] | I i
11 1l 4' il
Bl 1f L
124}
|
jj [———
Fig. |
i 141.{1_'
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(d) For the circuit in figure 2, use Kirchoff’s laws to determine the current flowing in the

10 Q resistor.

(7 marks)

R=1.20
\'h
i ’ ll
ki R=1082
E=10V 5= R,=40
Fig. 2
i "’?_ﬁ 2 ;
SECTION C: ELECTRONICS
Answer any TWO questions frot this section.
5, (a) (1) Determine the decimal equivalent of TTOTTOT. 1T
(i1) Convert 1427, into BCD code.
' (7 marks)
(h) Draw the symbols and write the truth tables for the following “TWO-input™ logic
gates:-
(1) NAND:;
L) XOR;
(i)  XNOR,
(6 marks)
1601/102
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(c) (1) State Demorgan’s theorerms.

¢ (a1} FFor the logic circuit shown in figure 3:
I determine the boolean expression for the circuit;
1.

simplify the boolean expression using boolean laws and Demorgan’s
theorems;

L. redraw the logic circuit using the simplified boolean expression.

(7 marks)

A O—|\
Bo J X
s Y
Co——) o
2
Fig. 3
7. (a) (1) Name two common semi-conductor materials.
(i1) With reference to semiconductors, explain the term “Doping™.
tmarks)
(b) Explain, with the aid of a diagram, the operation of an|NPN transistor.
(6 marks)
u}l } ! !lU’ \
|
1601/102 |
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() Figure 4 shows a transistor amplifier circuit. Determine the following:-

(1)
(i)

(i)

(d) ()

(11)
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."I 1
base current; 14>

. l r
r > ');,‘—
collector current: I &
collector to emitter voltage. V' & &
T + 20V
a| e, <
- p=100

(6 marks)

With the aid of circuit symbol, explain the operation of a photo conductive cell.

State one application of LCD.

(4 marks)
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With the aid of a circuit and waveform diagrams describe the operation of a single
phase half-wave rectifier feeding a resistive load.

(8 marks)

(b) (1) State the main function of a filter circuit in power supplies.

(i) A24V,600 mW Zener diode is to be used for providing a 24 V stabilized
supply to a variable load as shown in figure 5. 11 the input voltage is
32V, determine the series resistance R required.

{5 marks)
R

— 1

-
= 32V R,

Fig. 5

(c) (1) State three advantages of negative feedback in amplifiers.

(11) With the aid of a diagram, explain the operation

(7 marks)

bt a tuned collector (!Stflllal(%.
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