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You are required to write down all your working steps in a clear manner.
Write your answers in the answer sheet provided.

The total mark for this examination is 100.
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drawing or sketching purposes.

s  Answer ALL QUESTIONS,
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Electric Circuits ECE 1311

Q.1 [20 marks]

(a)

i. Find the current i(¢) flowing through a device if the charge flow is given by

g(t) =5sin40t C (3 marks)

ii. The current flowing through an element is shown in Fig. 1(a). Determine the

total charge flowing through the element at ¢ = 10 ms. (5 marks)
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Fig, 1(a)

(b) Consider a circuit shown in Fig. 1(b).
i Find the equivalent resistance and conductance seen by the source.
(4 marks)

ii. Find the overall total dissipated power. (3 marks)
iil. Find {; and v, using current division rule and voltage division rule
respectively. (5 marks)
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Electric Circuits ECE 1311

2.2 [20 marks]

(a) Use mesh analysis to determine [y, iy and i3 for the circuit in Fig. 2(a).
(8 marks)
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(b) Use nodal analysis to calculate the voltage across the 2€2 resistor for the circuit in
Tig. 2(b). (12 marks)
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Electric Circuits ECE 1311

Q.3 [20 marks]

(a) Use superposition principle to find v, in the circuit of Ifig. 3(a). (8 marks)
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(b) For the circuit in Fig. 3(b), determine the Norton’s equivalent at terminals a-b.
Then, (i) find R, for maximum power deliverable to R, and (ii) determine the

maximum power. (12 marks)
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Electric Circuits ECE 1311

Q.4 [20 marks]

(a) Draw the circuit shown in Fig, 4(a) under DC conditions. Find out the voltage
across the capacitor and the current through the inductor. Also, find the energy

stored in the inductor and the capacitor., (8 marks)
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Fig. 4(a)

(b) Find the input impedance, Z;;,, of the circuit shown in Fig. 4(b). Calculate the
input current I and Iy if V= 50cos(wt+ 60°) V, and find the phase
difference between the two currents. (12 marks)
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Electric Circuits ECE 1311

Q.5 [20 marks]

(a) Use source transformation to find V in Fig. 5(a) if v,(¢) = 120 cos(wt — 15°)V,
i(t) = 6sin(wt + 3094, and @ = 100 rads™".

(8 marks)
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(b) For the circuit in Fig, 5(b), obtain:

i.  The complex power and apparent power of the source. (6 marks)

i,  The real power and reactive power of the source. (4 marks)

lii. ~ The power factor of the source and specify whether it is leading or lagging.

(2 marks)
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