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Q1 (a) Give the difference between conductor, insulator and semiconductor in term of
electrical properties and valence electrons.
(6 marks)

(b) Determine the resistance and tolerance value for the following 4-band resistors.

(1) Red, Violet, Orange, Silver

(2 marks)
(ii) Green, Blue, Green, Gold

(2 marks)

(¢)  An energy source forces a constant current of 2 A for 10 s to flow through a
light bulb. If 2.3 kJ is given off in the form of light and heat energy, calculate
the voltage drop across the bulb.

(5 marks)

(d) Determine whether the resistor in each circuit of Figure Q1 (d) has possibly
been damaged by overheating.

+24V E 22w +0V/ —;_ 145y
= 15k0Q -'[ 0Q

{a) {b)

Figure Q1 (d)

(6 marks)
(e) A power supply has efficiency of 75%. If P is 50 W, calculate:
(1) Pout
(2 marks)
(i1) Pross
(2 marks)
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Q2 (a) State the definition of Kirchhoff’s Current Law and Kirchhoff™s Voltage Law

by giving an appropriate circuit diagram.
(5 marks)

(b) A series circuit consists of /2 W, % W and 1/8 W resistors. The total resistance,
Rt is 2400 Q. If each of the resistors is operating in the circuit at its maximum
power dissipation, calculate the current, /7 of the circuit.

(8 marks)
(©) Find R;, R: and R; in Figure Q2 (c).
56V
& W\’.
R1
St
Vde=
R2 % P2 = 22mW
R3
MW
10mA .
Figure Q2 (¢)
(6 marks)

(d) A circuit with resistors and potential voltage of 15 V is connected to a fuse with 0.5
A as shown in Figure Q2 (d). Justify the minimum value of the 100 Q rheostat in
the circuit could be adjusted before the 0.5 A fuse blows?

FUSE
0.5A
s > R1 R2
Vi —= 15Vdc 3 100 63
Figure Q2 (d)

(6 marks)
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Q3

(a)

(b)

Referring to Figure Q3 (a);
(1) Calculate the total resistance (R7) when S; and S> are closed.
(3 marks)
(i1) Which switch should be closed to obtain the total resistance of the circuit
equal 2 Q?
(1 mark)
(iii)  When V=210V, calculate the value of voltage across one of the 4 Q
resistors if only the S2 switch is closed.
(5 marks)
(iv)  If the current 4 A flows through the 5 Q resistor in with all switches

open, calculate the voltage between point 4 and B.

PP A oy B gy WP % ey

82

e
53
/"7
s4
s X
A B
Figure Q3 (a)

(2 marks)

A Wheatstone bridge circuit consists of four (4) resistors and a dc voltage source
which look alike a ‘diamond’ configuration.

@

(if)

(iif)

Draw the Wheatstone bridge (complete with R;, R2, R3, Ry, dc source
and Vo terminals).

(3 marks)
Derive Ry = R3 [—i—z] under balance condition.
4
(3 marks)
Give two (2) conditions of the balanced Wheatstone bridge.
(2 marks)
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(c) Referring to circuit in Figure Q3 (¢), calculate the total resistance (R7) between
terminals 4 and B.

(6 marks)
. L. s
A o— M AM
= 100 ) lTI. 220 sv) 1 I 1000
R2§ Rd, R6
820 Q2 820 &2 680 2
a 5 Ry 7
B o M —AM, MWy
T, 100Q 200 7 100 Q
Figure Q3 (¢)
Q4 (a) Define ‘flux density’, state the formula and its unit.
(3 marks)

(b)  Referring to Figure Q4 (b)(i) and Figure Q4 (b)(ii), redraw each of the figure
and show the magnetic field lines.

~

Glass

Figure Q4 (b)(i) (2 marks)

=

Soft iron

Figure Q4 (b)(i) (2 marks)
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(c) There are 8 A current through a wire with 11 turns.
(1) Obtain the Magnetomotive Force (mmf)

(2 marks)
(ii)  Obtain the reluctance of the circuit if the magnetic flux is 350 pyWb.
(2 marks)
(d) Define ‘RMS value’ of a sine wave.
(2 marks)
(e)  With the aid of diagram, illustrate a frequency sine wave of 6 Hz.
(2 marks)

(f) Determine the value of sine wave A in Figure Q4 (f) at each of the following
times, measured from the positive-going zero crossing. Assume the frequency

is 5 kHz.
i. 30ups (5 Marks)
it. 75ups (5 Marks)

" g
45° 90° \>é/
Y 4

Figure Q4 (f)

Q5 (a) Draw a phasor diagram that represent the sine wave illustrated in Figure Q35(a).
vV (V)
A

10f—————>
75—~ g

Figure QS (a).
(3 marks)

; f ) ‘1:5 U RJ'\
: . 6 CONFIDENTIAL




CONFIDENTIAL DAE 11003

(b) Perform the following operations. Write your solution in rectangular form with
three decimal places.

(i) (25£30° + 75245°)(50 — j10)

(12 + j19)(35450°)

(2 marks)

(ii) 20£65° — (18 — j30)

15225

(2 marks)

(iii) 100£15° N _(1 .2)

20+,40 7\27/

(2 marks)

(¢) Explain two (2) significant difference between rectangular and polar form of a
complex numbers.
(4 marks)

(d) Define transformer efficiency and the relevance formula involve.
(4 marks)

(e)  Atransformer is designed to have the following specification. The magnetic flux
produced by a primary coil linking to secondary coil of the transformer is 375
uWb and total magnetic flux generated by primary coil is 500 pWb. The
inductance of primary coil is 1 mH and secondary coil is 600 uH. The turn ratio
of the transformer is 3:4. Calculate:

(i)  Coefficient of coupling, k.
(2 marks)

(ii) Mutual Inductance, Ly
(2 marks)

(iii) Secondary voltage of the transformer (¥szc), when 120 VAC is applied to
the primary winding.
(2 marks)

(iv) Secondary load current (/sec), when primary current of 90 mA is applied.
(2 marks)

- END OF QUESTIONS -
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