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Notes and Instructions:
1. Read each question carefully before starting your solution.
3. Write neatly and clearly and leave only one answer for each question.
4. Cell Phones are not allowed.
5. Percentage (%) of total mark is given for each question. Budget your time accordingly

Q1. (25 points)
A. Use superposition to find Vo
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Q2. (10 points)
Find expression for iL(t) and io(t)




Q3. (15 points)
Find the maximum average power that can be transferred to the load ZL
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Q4. (15 points)
An Industrial client is charged a penalty if the plant power factor drops below 0.9. The equivalent
plant loads are shown in Figure Q4
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0oy Lights 2.4+{3.2 Q pf=0.8
EOU (0~ Vo 12 kW lagging
i = 50 HZ
Plant Loads
Figure Q4

a) Determine total average power (PT), total reactive power (Qr) and total apparent power of
the source.

b) Determine the value of the required capacitor to be added in parallel with the plant load to
raise the plant power factor to 0.9 lagging.

c) Find the source current and apparent power for the source with the added capacitor.

d) If the plant load was expanded by adding a resistive load of 102kW in parallel to the other
loads, is it still necessary to add a capacitor in order to have pf 20.9 lagging?



Q5. (20 points)
a) Use Laplace Transform to find the expression for Vo(s) for t > 0 in the circuit given in Fig
Qfa. Note that at t=0 : SW1 closes and SW2 opens.
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b) Assuming that the expression for Vo(s) is :
12(S +3)

Vi =
o) =557 1 45 43)
Find Vo(t)

c) A transfer function H(s) relating the input voltage Vin(s) to the output voltage Vout(s) is
given by the following expression

_ Vout(s) _ 10°

H(s =
(%) Vin(s) S*+25+10°

Find the steady state value of Vout(t) knowing that Vin(t)=10 cos(50t+15°) V

Q6. (10 points)
Find the h-parameters for the two-port network represented in Fig. Q6
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Q7. (10% )

a)
b)

c)
d)
€)

Show the type of filter which the RLC circuit in Fig.(Q7) is ? (use qualitative analysis)
Using a 47 nF capacitor , complete the design of the (s filter, so that its Quality
factor Q = 10 and its center frequency Wy =314 Krad/s.

Calculate the bandwidth of the filter () .

Calculate the upper and lower cutoff frequencies (¢ and @)

Assume that the band pass filter of Fig.(Q5) is loaded with a 1KQ resistor , calculate the
new bandwidth
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