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EXAMINATION MAY/JUNE 2019
Electrical Circuits And Systems
[Duration : Three Hours] [Max.Marks : 100]
Instructions: 1) Attempt 2 questions from Part A, Part B and one question from
s Part C.
2) All symbols and abbreviations carry their usual meaning.
3) Show all the steps in your computation.
4) Keep your answers short and relevant to the questions asked.
PART A
.1 a) Prove that an inductor represents a LTI system when the input is a voltage source. 05
b) 1) State and explain Reciprocity theorem. 10
i) Verify the same for the circuit shown in fig. 1-b. Hence, find current L.
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Fig. 1-b
c¢) Determine the current through the 5 Qresistor for the circuit shown i fig. 1-c. 05
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Q.2 a) State and explain Thevenin’s theorem. Determine the ¢
in fig 2-a. using Thevenin’s theorem.
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Fig. 2-a

b) Using Graph theory, obtain the loop and branch current for the circuit shown in fig2-b. 10

10 Fig.2-b

Q3 a) Obtain the incidence matrix, findamental cutset matrix and fundamental tieset matrix for 08 ()
the network graph shown in fig. 3-a.
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b) Obtain the DC response of the RC circuit sho
voltage across the inductor and the capacitor.

e

wn in fig. 3-b,Hence, compute i(t) and
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Fig. 3-b

¢) The time constant ofa RC circuit is given by 7 =
is given by 7 = % and not by 7 = RL. Explain the reason for the same.
PART B

a) Determine the admittance parameters of the eftcuit shown in fig. 4-a.
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b) Design a Il (pi) type attenuator to
impedance of 1000,

—O0

provide an attenuation of 20 dB with a characteristic

c) Consider the driving point impedance of a circuit given by (s) = (s:(35)+;5) . Find the
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first Cauer form of the RC network.
a) ForaT type attenuator, derive the design equations. 07
b) With the help of sketches, explain the construction and operation of a Stepper motor. 08

c) Explain the principle of operation of a servo motor. 05

a) Draw the generalized form of an AC bridge and derive the balance condition. 05

b) Explain the operation of a Kelvin bridge. Derive the balance condition and hence the 08
expression for the unknown quantity being measured.

¢) Explain the operation of Wein bridge and derive the expression for the unknown 07
frequency.

PART C

a) Find the value of R for which the power transferred across the terminals XY of fig 7-ais 05
maximum. Compute the value of the maximum power.

Fig. 7-a
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b) Verify Tellegen’s theorem for the circuit shown in fig. 7-b.
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V, =8V,V,

=4V,V, =2V

I, =4A,I, = 2A,I, = 1A

c) Draw the dual of the circuit shown in fig. 7;:.
™ 4

Fig. 7-b
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d) Obtain the DC response of the RL circuit shown in fig. 7-d. The switch is closed at t=0. 03

i(t)

Fig. 7-d

Q.8 a) Derive the hybrid parameters of a two port network in terms of Z parameters. 07

b) Exphin the concept of Image impedance. 03

c¢) With the help of a neat sketch, explain the construction and the operation‘ of a DC motor. 10
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