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PART A- (60 marks)

Ql (a) Define the following circuit elements and give two examples each.

(i) Passive elements (3 marks)

(ii) Active elements (3 marks)

(b) Find Vo in the circuit of Figure Ql(b). (6 marks)

(c) Use Ohm's law and Kirchhoff s law to find the value of R in the circuit shown in
Figure Ql(c).

(8 marks)

Q2 (a) Write the nodal equations for the network in Figure Q2(a) and solve for the nodal
voltases.

(10 marks)

(b) Using the supermesh approach, find the current through each resistor of the
network in Figure Q2(b).

(10 marks)

Q3 (a) Using the Principle of Superposition, find the current 12 through the 12 kQ resistor
in Figure Q3(a).

(10 marks)

(b) (i) Find the Thevenin equivalent circuit for the network external to the
resistor R for the network in Figure Q3(b).

(6 marks)

(ii) Find the power delivered to R when R is 2 Q and 100 O.
(4 marks)



Find the total capacitance C1 for the circuit in Figure Q4(a).
(5 marks)

Find the voltage across and the charge on capacitor Cr in Figure Q4(b) after it has
charged up to its final value.

(7 marks)

The mutually coupled inductances in Figure Q4(c) have Lr : I H, Lz:2 H and
M: I H. Given ir(t) : sin lOt and iz(t) = 0.5 sin l0t. Find the values for v1 and vz

at t:2 ms.
(8 marks)

The switch in the circuit shown in Figure Q5(a) had been closed for a long time
and is opened at t: 0.

(i) Calculate the initial value of i.
(ii) Calculate the initial energy stored in the inductor.
(iii) What is the time constant of the circuit for t > 0?
(iv) What is the numerical expression for i(t) for t Z 0?

(10 marks)

The switch in the circuit seen in Figure Q5(b) had been in position a for a long
time. At t: 0, the switch moves instantaneously to position b. Find uo(r) and io(t)

forr>0.
(10 marks)

Q6 (a) Consider the sinusoidal voltage

PARTB-(40marks)

Q4 (a)

(b)

(c)

(a)

(i)
(ii)
(iii)
(iv)
(v)
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rl,(t): 20 sin(l2}rct + 60o) V

What is the angular frequency of the voltage?
What is the frequency of the source?
Find the period of the voltage.
Express v, in cosine form.
Determine v, at t:2.5 ms.

(b)

(6 marks)
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(b) The circuit in Figure Q6(b) is operating in the sinusoidal steady state. Find the
steady-state expression for uo(t) if u, = 64 cos 80001 V.

(7 marks)

(c) Find i(t) and u(t) in the circuit of Figure Q6(c).
(7 marks)

Q7 (a) A relay coil is connected to a2l0 V, 50 Hz supply. If it has a resistance of 30 Q
and an inductance of 0.5 H, calculate the apparent power and the power factor.

(8 marks)

(b) For the entire circuit in Figure Q7(b), calculate :

(i) the average power delivered by the source
(ii) the reactive power
(iii) the apparent power
(iv) the complex power
(v) the power factor

(12 marks)
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