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COURSE NAME:  CIRCUIT THEORY

SECTION A

Attempt all questions in this section. For each gquestion, write the letter corresponding to the

correct answer in your answer sheet provided.

1. The switch in the circuit shown in Figure 1 has been moved from position a to position b at
time t = 0. The assumption that the capacitor becomes an open circuit att = 0 holds true
A. If the switch had stayed in position a for a long time (t = «)
B. If the switch had stayed in position a for a short time (t = 0)
C. Only when resistors are not in the circuit
D. Only when resistors are present in the circuit
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Figure 1 Circuit Diagram for Question 1

2. The Norton’s equivalent impedance external to the terminals a and b of the network shown in
Figure 2 is

A. 23Q B. 9Q C. 8Q D. 6Q

E =4V Z4lF

I=5mAz []—'-C

Figure 2 Circuit Diagram for Question 2

3. Convertinto z =4 + j4 into polar form

A. z=16.,90° C. 7=8 /90°
B. z=8 /45° D. z=4/2 £45°
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10.

11.

When two or more circuit elements are connected in series
A. The currents flowing through them are equal

B. The voltage drops across them are equal

C. The power dissipated by each of them is the same

D. The energy stored in each of them is zero Joules

The impedance of a resistor R connected to a source at angular frequency o is
A. Z=jR B. Z=jwR C. Z=R
D.Z=1/R
In a series-parallel circuit, any two elements in series must___
A. Have the same voltage drop across them
B. Have the same impedance
C. Be close to each other
D. Be in the same current path

The T-equivalent z-parameter circuit of a two-port network exists if the network is

A. Reciprocal C. Linear

B. Non-reciprocal D. Non-linear
Convert the voltage source in Figure 3 (a) to a current source.

A. 1=60V5A £30° C. 1=4v2 A £0°
B. 1=3V5A £-33.43° D. 1=2V5A £93.43

Use your converted circuit to determine the Norton’s equivalent current Iy at terminals a and
b.

A. I n=60V5 A £30° C. In=4V2 A 20°

B. In=3V5A £-33.43° D. In=2V5A £93.43°

For the circuit of Figure 3 (b) determine the current I.

A. 1=216A~66.3° C. 1=74A,7251°

B. =113 A £17° D. 1=-2 AZ90°

For the circuit of Figure 3 (b) find Thevenin’s Equivalent impedance external to terminals a
and b

A. Zm =4 Q,90° C. Zm=10Q £53.13°

B. Zm=2Q £90° D. Zm=6.4 Q /41°
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Figure 3 Circuit Diagrams for (a) Question 4 (b) Question 6

12. For Figure 3 (a), determine the total impedance with respect to the voltage source
A 28+56Q

B. 42-j1.8Q
C. -j6.3Q
D. 36-j15Q
13. In Figure 4, the controlling current I is 80 mA. Find the current | in the circuit.
A. 3.67 A B. 267 A C. 167A D. 0.67 A
“f.: 80 ma 100 11
VS R=200 - [1
WV Y 201}
Figure 4 Circuit Diagrams for Question 8
14. For high efficiency of transfer of power, internal resistance of the source should be load
resistance
A. Equal to C. Greater than
B. Less than D. Supplementary to
15. For maximum transfer of power, internal resistance of the source should be load
resistance
A. Equal to C. Greater than
B. Less than D. Supplementary to

A two -port network is an electrical circuit with -16- terminal pairs, called ports, where input
and output values are accessed. The current entering one terminal pair leaves through the other,
as such the net current entering the port is -17-. The study of two-port networks is useful for a
number of reasons. First, it would be difficult to analyze circuits in situations where only -18-
are accessible. Furthermore, once the port -19- of a two-port network are determined, it is easy
to find the responses of the circuit for different input sources or output loads.



The first task is to identify circuit parameters that characterize a two-port. In the two port
approach the only available variables are the port voltages V, and V,, and the port currents I,

and 1,. A set of two-port parameters is defined by expressing two of these four-port variables

in terms of the other two variables. The parameters used in theses expressions are the
impedance, admittance, -20- and -21- parameters. For example, the port voltages are expressed
in terms of the impedance parameters as V, =z, |, +z,,1, and V, =z, 1, +7,,1,. These z-

parameters can then be found in a number of ways. For instance, z,, may be found by -22- port.

In general, if the network is reciprocal, then -23-, its -24- Equivalent network may be formed
from the original. For a network whose port currents are expressed in terms of the admittance
parameters, y,, may be found by -25- port. For a reciprocal admittance network, its -26-

equivalent can be formed.

A B C D
16 |2 3 3 4
17 | Negative Positive Maximum Zero
18 | Input and Outputs y-parameters Z-parameters Hybrid
19 | Parameters Inputs Outputs Variables
20 | Latching Holding Controlling Reverse
21 | Transmission Collector Elevation Diminishing
22 | opening the input opening the output shorting the input shorting the output
23 1, =1y, 1y =1y Ly, =1y Ly =1yp
24 | T T A J
25 | opening the input opening the output shorting the input shorting the output
26 | T T A J

27. Simplify the complex number /18 ++/—36 and leave your answer in the rectangular form.

A. 3J2-6
B. 3J2-j6

C. 3/2+j6
D. 6+ j3v2

28. Evaluate j4e * | leave your answer in polar form

A. 4,-30°
B. -120£30°

C. 4.60°
D. 120£30°

29. The switch in the circuit shown in Figure 5 has been opened for a long time before being

closed at t = 0. The initial current i.(0) flowing through the inductor is

A. 0

B.w

C.2A

D.091A

30. For Figure 5, the current i(t) flowing through the inductor at any time t > 0 is

A. 0
B. 0.91e™*A

C. 2¢'A
D. 22 A
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32.

33.

34.

35.

36.

37.

Figure 5 Circuit for Questions 19 and 20

A capacitor and an inductor having capacitive and inductive reactances as 8 Q and 6 Q
respectively are connected in series. The resulting impedance will be
A 14Q B. 2Q C. j14Q D. -j2Q

The equivalent impedance if the capacitor and inductor referred to in Question 18 are

connected in parallel will be
A j24Q C. j8-8Q
B. -j6.4Q D. j14Q

The equivalence of the voltage 10 VV£30°in rectangular form.

A. 5J3+j5V C. 2J2+jav
B. 5+j5J3V D. 10+ j30 V

The switch in the circuit shown in Figure 6 has been in position a for a long time. Att = 0 the
switch moves instantaneously to position b.

Find the initial current flowing through the inductor i.(0)

A 45A B. 60 A C. 3A D. 4A

What is the final current i («0) flowing through the inductor at t = o0?

A 45A B. 60 A C. 3A D. 4A

The current i (t) flowing through the inductor at any time t > 0 is
3. 60— 4e"0% 5. 45— 412"
4. 45— 41400 6. 60— 42
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Figure 3 Circuit for (a) Question 4 and (b) Question 5

38. If the voltage drop across a 300 uF capacitor is 60e°®V, then the current flowing through
the capacitor is

A. 7.2e400t A C. 8e40%t mA
B. 1.8 mA D. 1.8e700t A

39. As the supply frequency increases, the impedance of a capacitor

A. Decreases C. Fluctuates
B. Increases D. Remains the same
40. A voltage controlled current source gives out constant whose value is determined
by elsewhere.
A. Current, current C. Voltage, current
B. Voltage, voltage D. Current, voltage



SECTION B

Attempt ONLY TWO questions in this section. Each question carries equal marks. Answer the
questions in your answer booklet.

Question 1 (20 marks)

The switch in the circuit shown in Figure 1(a) has been in position a for a long time. Att =0, the
switch moves to position b.

Determine
a) The initial voltage drop across the capacitor v¢(0) [5 Marks]
b) The final voltage on the capacitor v¢(o) [5 Marks]
c) The expression for the capacitor‘s voltage v¢(t) for timet>0 [5 Marks]
d) Use successive source transformation to find the current Iz in the circuit of Figure 1(b)
[5 Marks]
20
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Figure 1 Circuit Diagram for Questions (a) 1 a)- ¢) and (b) 1d)
Question 2 (20 marks)
Consider the circuit of Figure 2:
a) Determine the y-parameters of the circuit [11 Marks]
b)
i.  State whether the network is reciprocal [2 Marks]
ii.  Give one reason for your answer in b) above [2 Marks]
I 40 L
Vi <50 L sa v,

o -

Figure 2 Circuit Diagram for Question 2 a) and b)



c) Simplify the following (you can leave your answer in polar or rectangular form): [5 Marks]

2208 iy a5 i) 24 j4+4260°  iv) — 20 v ==

i . J=-
) J J j2x(=j5) 2 /45°

Question 3 (20 marks)

a) Determine the current Iy flowing through resistor Ry in the circuit of Figure 3 (b) [6 Marks]
b) For the circuit of Figure 4, find the load impedance, Z., needed to ensure that the load

receives maximum power. [8 Marks]
c) Determine the maximum power to the load [6 Marks]
10 Q2
Wy
I h
Y s ki)
I<T>4A § 300 231, Ry
(a) (b)

Figure 3 Circuit Diagram for Problem 3
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Figure 4 Circuit Diagram for Problem 3





