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Q1 (a Based on the circuit shown in Figure Q1(a), show that the power conservation law
is satisfied.

(6 marks)
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Figure Q1(a)

(b) Referring to the circuit in Figure Q1(b);

(i) Express the Kirchoff Voltage Law (KVL) equation for circuit in

Figure Q1(b).
(1 mark)
(i)  Determine the value of current, /.
(2 marks)
(iii)  Find the voltage drop across resistor 3 Q, V.
(2 marks)
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Figure Q1(b)
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(c) Given equivalent resistor, R., of 20 Q for the circuit in Figure Q1(c).

(i) Analyze the value of resistor, R.

(5 marks)
(i)  Calculate the value of voltage, ¥, and V3 by applying the voltage division
rule.
(4 marks)
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Figure Q1(c)
Q2 (@ Explain the concept of supernode and supermesh in an electric circuit.
(4 marks)
(b) Determine the mesh current i; and i> shown in Figure Q2(b).

(4 marks)
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Figure Q2(b)
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(©) Figure Q2(c) shows a circuit with combination of independent and dependent
source.
(i) Determine which method is better or more efficient to analyze the circuit;
nodal or mesh analysis and give your reason.

(2 marks)

(ii)  Find the current, i, across the 300 Q resistor in the circuit shown in

Figure Q2(c).
(10 marks)
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Figure Q2(c)
(@ Briefly explain the Thevenin theorem.
(3 marks)
(b) Based on the circuit in Figure Q3(b), determine the Norton equivalent circuit at a-b
terminals.
(12 marks)
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Figure Q3(b)
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©)

Q4 (3

(b)

(©)

A basic linear resistive circuit diagram is shown in Figure Q(c)(i). This circuit is
found experimentally to have the i-v relationship plotted in Figure Q(c)(ii).
Calculate the maximum power that can be absorbed by placing a load resistor across
terminals a-b.

(5 marks)
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Figure Q3(c)(i) Figure Q3(c)(ii)

Explain the concept of energy storage in inductor.
(2 marks)

The current flowing through a 2mH inductor is, i(t) = 2 sin (377)t A. Determine the
voltage across the inductor and the energy stored in the inductor.
(4 marks)

Find the equivalent inductance of the following circuit across a-b terminals in
Figure Q4(c).

(4 marks)
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(d The switch in the circuit in Figure 4(d) has been closed for a long time. It is opened
at 7= 0. Find the capacitor voltage, v(f) for > 0.

() Determine the value of time constant, 7.

(2 marks)
(i)  Find the value of v(?) for t < 0s.

(3 marks)

(iii)  Analyze the expression of v(?) for t > Os by drawing the voltage response for
this RC circuit.
(5 marks)

Figure 4(d)
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Q5 (a) Distinguish between the transient state and steady state with the help of diagrams.
(3 marks)

(b) The switch of an RL circuit in Figure Q5(b)(i) has been in position A for a long time.
At t = 0, the switch moves to B. Graph in Figure Q5(b)(ii) shows the response of
circuit in Figure Q5(b)(ii) at t > 0.

(i) Based on graph in Figure Q5(b)(ii), determine the value of resistor, Rz in the

circuit.
(2 marks)
(i)  Obtain the current expression of i(?) for t > 0.
(5 marks)
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©

For the circuit in Figure Q5(c);

®
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Figure Q5(c)
Obtain the root of the characteristic s; and s:.
(4 marks)
State the type of network response.
(2 marks)

Determine the value of resistor, R needed to have a critically damped
response of the network.

(4 marks)

- END OF QUESTIONS -
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