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Instructions:
. This is a closed-books/notes exam.
. The duration of this exam is twd hours.
. Read the question carefully. Plan which question to start with.

. Write explicitly the formulas that you use in your solution (e.g by KVL ...

KCL). No credit will be given if you do not show your formulas.
. Work in your own.
. Strictly no mobile phones are allowed.

Good luck

Dr. Ali Mugaibel




Problem 1: (7 points)

Three balanced three-phase loads are connected in parallel. Load 1 is Y connected with
an impedance of 300+ 100 £2/@; load 2 is A connected with an impedance of 5400 -j
2700 Q/@; and load 3 is 112.32+ j 95.04 kVA (hint: load 3 is represented by its 3-
phase complex power) . The loads are fed from a distribution line with an impedance of
1+ 7 10 /). The magnitude of the line-to-neutral voltage at the load end of the line is
7.2kV.

a) Construct a single-phase equivalent circuit. (1 point)

b) Using the single phase equivalent circuit, calculate the line current 1,4 (2 points)

c¢) Calculate the total complex power at the sending end of the line. (2 points)

d) What percentage of the average power at the sending end of the line is delivered
to the loads? (2 points)
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Problem 2: (7 points)

For the parallel RLC circuit shown:

a) Find the transfer function H (s)= I—”
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(3 points)

b) If R=10€, C=0.1F ,and L=3, H, draw the pole-zero plot for Hfs) (2 points)

c) For the same values of R,L, and C, what type of response will the parallel RLC circuit
have (Under-damped, Critically damped, Over-damped)? Why? (1 point)

d) Find the Neper frequency e , and the resonant radian frequency @, (1 point)
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Problem 3: (6 points)
For the circuit shown in the figure which uses IDEAL transformers.
a) Find the voltage gain V', /V .

(4 points)

b) If P, 1s the power supplied by the voltage source and p, is the power absorbed by

the 82 load resistor, find the power gain p,/p, .

(2 points)
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Problem 4: (8 points)

s?+13s +30

3s(s +100)
Make Straight-Line amplitude and phase angle plots for the given transfer function.
Show your steps

For the given transfer function: H(s)=
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Problem 5: (7 points)

a) Find the & parameters for the given circuit which is equivalent to an operational

amplifier. (6 points)

(Hint: h2;=16, you only need to find the other three parameters)

b) If port 1 is connected to a dc voltage source with a no-load voltage of 10V and an
internal resistance 9€), and port 2 is connected to a resistive load, Calculate the load
resistance that will result in maximum power delivered to the load. (1 points)
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