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INSTRUCTIONS:
1. ANSWER QUESTION 1 AND ANY OTHER TWO QUESTIONS (TOTAL OF 3 QUESTIONS)
2, SEVERE PENALTIES APPLY FOR MISCONDUCT, CHEATING, POSSESSION OF

UNAUTHORIZED MATERIALS DURING EXAM.
3. YOU ARE NOT ALLOWED TO BORROW CALCULATORS AND ANY OTHER WRITING

MATERIALS DURING THE EXAMINATION.



1)
a)
i) Differentiate between hetworks and circuits? (3 marks) Explain bricfly what you understand by
passive sign convention for circuit elements, (3 marks)

i . e r
i) Determine the absorbed power by each of the circuit elements shown in tie figure 1 below. (4 marks)
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Figure 1: Circuit Elements

b)  Find the relation between V, and Va2 that must hold so that | = 1A. (3 marks)
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Figure 2: A 2-Loop Circuit

©) The Parseval’s theorem states that ffooolx(t)lzdt = %rf_ozol}((w)l where X (w) = Fy{x(®)} =
f_ozo x(t) e

—Jot g; s the Fourier transform of the signal x(t). Find the energy in the sj
e~y (t)

(5 marks)

d) Determine the steady- domain analysis (5 marks)

state current i(t) shown in this circuit. Hint: use phasor-

i)

%ty = 40 sin 3000 v { )

Figure 3: A Sinusoidal-Excited Circuit

e) Design an analog passive band-pass filter that has a Q-factor of 0.8 and a bandwidth of 20 kHz. Use only

resistors-capacitors combination for your design and assume that the cente

r frequency is the midpoint of
the bandwidth.

(6 marks)



) ASPF capacitor wi
acitor with an inii ' e
Initial voltage of 4V jg connected to a parallel combination of a 3kQ and a 6 ke

resistor. Find the currentiin the 6 kn resistor © )
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Figure 7: Source-Free RC Circuit

4)

d ifferentiate be o= o )
) Differentiate between Laplace-Domain circuits and Phasor-Domain circuits (2 marks).

b) Use phasor-domain analysis on the circuit shown in the figure (b) to determine the sinusoidal steady-state

currents 1y, and 1. ' (5 marks)
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Figure 8: Phasor-Domain Analysis
¢)  Consider the following circuit in figure 7. Assume the input is Vi(t) =V, coswt.
(3 marks)

i) Use phasor-approach to determine ¥, (t)
ii) LetV;and V, represents phasors corresponding to input and output voltages respectively. Determine

the frequency transfer function H(jw) = V—o .(3 marks)

i
iii) Classify the kind of filter is the R-C network is? Use at least 3 categories of classification. (3 marks)
(2 marks)

iv) Determine 3dB cut-off frequency analytically or otherwise
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Figure 9: Filters - Phasor-Domain Analysis
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a)

b)

State delectnic circaitanalysis techatgues you know, (3 marks)
Consider the following resistive clrouit shown in figare 2.
i) Determine the carrent Unmough the 100 resistor (6 marks).
i) Compute the power absorbed by the 100 resistor (4 marks)
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Figure 4: Resistive Circuit with DC sources.
Using repeated source transformation, determine the Norton equivalent of network A, (5 marks)
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Network A
Figure 5: Source Transformation
Differentiate between Thevenin's theorem and Norton's theorem., (3 marks)

Find the Thevenin's equivalent of the network shown in figure 6 as viewed from the following ports:

i) portx—ux' : (5 marks)

ii) porty—y' (5 marks)
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Figure 6: Multiple-Loop Circuit

-

R

i

.



