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Question 1 [20 marks]

(a) The current flowing distribution through a device over 12 seconds of time is as shown in
Fig. 1a. Find the charge flowing through the device over the interval 0-12 seconds.
(4 marks)
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(b) Find the energy consumed by the device over a period of 12 hours, assuming its power
rating is as shown in Fig. 1(b).

(4 marks)
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Fig. 1(b)
(¢) Use current division to find the current i, in the circuit shown in Fig. 1{c). (6 marks)
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(d) Use voltage division to find the voltage ¥, in the circuit shown in Fig. 1 (d).
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Question 2 [20 marks}]
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{(a) Use nodal analysis to find v;, v, and v; in the circuit of Fig. 2(a).
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Fig, 2(a)

(6 marks)

(10 marks)

(b) Find and draw the Thevenin’s and Norton’s equivalents looking into terminals a-b of the
circuit shown in Fig. 2(b). What value of the resistor connected across terminals a-b will
absorb maximum power from the circuit? Also determine the maxinmnn power.
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(10 marks)



Question 3 [20 marks]

(a) Find vc, ir, and the energy stored in the capacitor and inductor in the circuit of Fig. 3(a)

under dc, steady-state conditions. (10 marks)
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(b) For the following paits of sinusoids, determine which one leads and by how much?

(5 marks)
vi(t) = 50 cos(112t + 10°) and va(#) = -20 cosi12t

(¢} A parallel RLC circuit has the node equation

%+50v+100_[vdt =110cos(377¢-107)

Determine v(f). You may assume that the value of the integral at £ = -o0 is zero.
(5 marks)

Question 4 [20 marks]

(a) In the circuit of Fig, 4(a), find equivalent impedance (Z,,) at the terminals a-b. Assume
©=20 rad/s.

(10 marks)
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{b) Using mesh analysis, find I; and I in the circuit of Fig, 4(b).

50 40
S— Jnl'r,ﬂﬁx._,hw‘ﬁ[_ [ 1;‘{\#’\‘}\?"‘”" [
<20
= (Y ) (1 A
sa s (1) | () eo
Aj 13Q
A 1
N H
40,/30° V 111 £
Fig. 4(b)

Question 5 [20 marks]

(a) Determine vy in the circuit of Fig, 5a using superposition.
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{(b) For the circuit of Fig, 5(b), calculate:
i.  The power factor. State whether it is leading or lagging.
ii.  The average power delivered by the source
ili.  The reactive power
iv.  The apparent power
v.  The complex power
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(10 marks)

(10 marks)
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