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INSTRUCTION: Answer FOUR questions only.

Question 1

(@)

(b)

List three differences between active and passive components.

(6 marks)
Explain two basic functions of a vacuum tube.

(4 marks)
Describe three common classifications of electronic systems.

(6 marks)

Describe three changes that can be made to the magnetic field environment to induce voltage.
(6 marks)

List three factors that contribute to the strength of the magnetic field.
(3 marks)
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Question 2

(a) Explain three differences between a fuse and a circuit breaker.
(6 marks)

(b) Explain three basic rules of electricity.
(6 marks)

(c) Describe three practices that should be followed by laboratory workers that may reduce the risk
of injury or fire when working with electrical equipment.
(6 marks)

(d) An overloaded circuit is a significant source of potential house fires. Explain two possible
causes due to which overloading may occur.

(4 marks)
()  List three components in a circuit breaker.

(3 marks)
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Question 3

(@) In athree-phase delta connection system, the line voltage is 415 V. The non-inductive loads of
50 W, 150 W, and 200 W are connected between the three-line conductors as shown in Figure
1. Calculate:

i The phase voltage, Vp1.

(2 marks)
ii. The line current, l»,
(4 marks)
iii. The load resistance, Ra.
(4 marks)
/ \ | e
b3 Rs D 200 W D 50 W ooy
415V
—— Y

 ESS]
Rz |:::| 150 W 415V I
B

Figure 1 Delta Connection

(b)  Calculate the value of current flow, | at R3 as shown in Figure 2.

(15 marks)
R1 R3
A A
5 0) 50
L
24\ % 2ﬂﬂ§R2 1505RE 10 néns

Figure 2 DC Circuit
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Question 4

(a)

(b)

(c)

A flux of 0.5mWhb is produced in a coil of 900 turns wound on a wooden ring by a current of 3A.
Calculate:
i.  The inductance of the coil, L.
(3 marks)
i. The average e.m.f, Vemt induced in the coil when a current of 3A is switched off,
assuming the current to fall to zero in 1 ms.
(4 marks)
iii.  The mutual inductance, M between the coils, if a second coil of 600 turns with 80%
efficiency was wound over the first coil.
(6 marks)

A large electromagnet is wounded with 1000 turns. A current of 2 A in this winding produces a
flux, @ through the coil of 0.03 Whb.

i. Calculate the inductance, L of the electromagnet.
(3 marks)
ii. If the current in the coil is reduced from 2 A to zero in 0.1s, calculate the induced voltage,
Vemf in the coil.

(4 marks)
Figure 3 shows the direction of current flow through a solenoid.
i. Identify the polarity (N and S) of the solenoid.

(2 marks)
ii.  Sketch the direction of magnetic field for the solenoid.

(3 marks)

Figure 3 Solenoid
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Question 5

(a) The circuit shown in Figure 4 has been connected to single phase power supply. The input
voltage, Vs are adjusted to 120 Vac, with frequency, f = 50 Hz. Calculate the total current, |s

(14 marks)

120 Vac g0 ik
50 Hz @ & == BOpFE R 5 10000 Q L 0.1H

Figure 4 RLC Circuit in Parallel

(b) Two circular flat coils are co-axial as shown in Figure 5. The smaller (secondary) coil has 25
turns and is 20 mm in diameter. The larger (primary) coil has 200 turns and 40 mm diameter.
Calculate the mutual inductance, M of the two coils, assuming the magnetic field of the primary

coil is uniform through the secondary coil.
(5 marks)

Figure 5 Circular Flat Coils
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(c) Indicate the input and output of the Truth Table for the logic gate below.

Table 1

CONFIDENTIAL

(6 marks)

Input A

Input B

Output

END OF EXAMINATION PAPER
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FORMULAE
L= ﬂoN i i S _ EI
i ! , self-inductance 11. @ , reluctance
5, =4rx10™
R
Vy= R_X(VT )
e NO 12. e , voltage divider
2 d , self-inductance
R
F =20
zu NN pt 13,.5% Ry (sowcg), current divider
M ="t g PG
3. 2rp , mutual inductance
_ [p2 e 2
14. ‘b \/R + (X =) , total impedance
4, M=o lale , mutual inductance
S 1 2
15, Ly =alg +Ue—1p) , total current
di
Nos=—L=—
5, ~omf dt , induced voltage

16. X. = 27fL _inductive reactance

6. ® = BA flux

17. %¢ =z , capacitive reactance
I

7. B=1u, 2ar  for current flow )
18. I, =1, , star connection
'L = 1.73["}3
Bt
8. o 7 for short coil
19. V; =1Vp , delta connection
NI EL = 173!}7
B=j, — i
9. l for long coil
N1
H=— . y
10. ! field intensity
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