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INSTRUCTION: Answer 4 guestions ONLY

Please use the answer booklet provided.

(Juestion 1
a)
(1) Describe two (2) advantages of phasor representation.
(2 marks)
(i1) Describe rms magnitude and radian frequency.
(1 mark)

(iii) Figure 1 shows an RLC circuit. Analyze the circuit and evaluate the current through

inductance L2 using Superposition Theorem.

V1
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Figure 1
(15 marks)

(CLO 1, CLO2)
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b) (i) The phasor representing the voltage at X in Figure 2 has the value 50j. Components
are labelled with their complex impedances and x(t) has a frequency of © . Calculate

the phasor representing the voltage at Y. (2 marks)

(ii) Express the waveform at Y in the form y(t) = A cos(wt) + B sin (ot).
(3 marks)

(iii) If @ = 300rad/s, calculate the value of the inductance in Henries
(2 marks)

(CLO 1, CLO 2)

Figure 2
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Question 2

a) Based on the circuit in Figure 3, determine the load impedance (Z;) that will absorb the
maximum average power and calculate the maximum average power transferred from the

source to the load Zr.

802 20
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T = j5Q2
Figure 3

(10 marks)
(CLO2,CLO3)

b) As shown in Figure 4, a 550-V feeder line supplies an industrial plant consisting of a
motor drawing 60 kW at 0.75 pf (inductive), a capacitor with a rating of 20 kVAR,
and lighting drawing 20 kW.

+

850V D - ) 10w

20 kYAR

Figuye 4

(i) Calculate the total reactive power and apparent power absorbed by the plant.

(ii) Determine the overall pf.

(1ii) Find the current in the feeder line.
{ 10 marks)

(CLO 2, CLO 3)

LEB 20903 NETWORK ANALYSIS PAGE 4079






JAN 2016 CONFIDENTIAL

¢) Elaborate why TNB will impose the customer with power factor surcharge when our
power factor is less than 0.90 (electricity supply 132kV and above) or less than 0.85
(electricity supply below 132 kV).
(5 marks)
(CLO 3)
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Question 3
a) Describe the coefficient of coupling (K) and mutual inductance (M)
(5 marks)
b} Describe the dot rules for dot determination.
(5 marks)

c) Figure § shows a circuit with mutual inductance. Analyze the circuit and evaluate:

k=0.5
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Figure 5

(1) Determine currents I, I, and Iz (9 marks)

(ii) Find the energy stored in the coupled coils at t =2 ms. Take o= 1000 rad/s.

(6 marks)

(CLO 2, CLO 4)
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Question 4

a) Explain a two-port network with an example.

(4 marks)
(CLO 5)
b) Analyze the circuit and evaluate the Y parameters for Figure 6.
L 40 L
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% @
Figure 6
{7 marks)
(CLO 5}

¢) Figure 7 shows a circuit of two port network. Analyze the circuit and obtain the ABCD

parameters for this network .
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Figure 7
(14 marks)
(CLO5)
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Question 5

a) The Figure 8 shows, the simple circuit consists of current source and several passive

elements.
2H 3H
ARAR ° VY
+
GA < & © [+
(1)oc —1F 5 oh 50hm§ 4F == V
| i @ -
Figure 8

(i) Write the two expressions, one relating voltage Vi (t) and current iy, (t) for an inductor

and the other relating voltage Ve(t) and current ic (t) for a capacitor. (2 marks)

(it) Hence otherwise, obtain the circuit models for the inductor and for the capacitor that

are appropriate for DC steady-state analysis of a circuit containing these elements.

{3 marks)

(iif) Use the DC steady state models for the inductor and for the capacitor in order to carry

out DC steady-state analysis on the circuit in Figure 8 in order to find the values of the

voltage v and current 1. : ‘ (3 marks)

(CLO 2, CLO 3)

b) Using nodal analysis calculate the voltages at nodes X and Y in Figure 9.

Figure 9

(5 marks)
(CLO1,CLO 2)
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¢} The circuit of Figure 10 represents a voltage source drivingaload of Z; = {6+81Q

via a line having impedance (1 21,6710 - The supply voltage is 240 Vmsat 50 Hz
and is represented by the r.m.s phasor X =240.
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Figure 10

A

(i) Calculate the current in the circuit, / as anr.m.s phasor and hence calculate the

average power absorbed by the line and by the load, (3 marks)

(i) Determine whether the current lags or leads the supply voltage and the phase
angle between them. (3 marks)

i
(iii) Calculate the admittance, Z, of the load and hence determine the value of
capacitor (in farads) that should be placed between terminal A and B so that

combination of the load and capacitor purely resistive. (3 marks)

(iv) With the capacitor in place, calculate the current now supplied by the voltage

Source and the average power dissipated in the line. (3 marks)

(CLO 1, CLO 2)

END OF QUESTION PAPER
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