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Maximum Marks: 100
Answer all the Questions:-
PART A (10 x 1 = 10 Marks)

A 50A DC source drives two resistors connected in parallel, each 2Q. The power dissipated in
one of the resistors is :

a) 100W b) 5kW

c) 50w d) 1.25kW

When two resistors are connected in series, the overall conductance is .................

A 10V DC source has a series resistance of 4Q. The maximum power that can be transferred to
aload is:

a) 625W b) 25W

c) 6.25W d) 12.5W

In nodal analysis of a circuit, the reference node is at ................. potential.
The power delivered to a capacitor C with voltage v(z) across itis :

a) BCVP b) vC(dv/dt)

c) C(dv/dt) d) vC(di/dt)

When the current in a 3H inductor changes from 0 to 1A linearly, the voltage jumps

The steady state response of an RL circuit consists of :

a) Natural and Forced response b) Natural response

¢) Forced response d) Decaying response

The time constant of an RC circuit is the time at which the response has dropped

10 i of its initial value.

A parallel RLC circuit with R =1Q, L = 1H, C = IF has an exponential damping coefficient of
a) 0.5Hz b) 2Hz

¢) 1Hz d) 2Hz

Tightly coupled coils have coefficient of coupling with value .................

PART B (10 x 2 = 20 Marks)
Compare dependent and independent sources.
If a DC voltage is applied across an inductor what is the current flowing through it?
What is the significance of maximum power transfer theorem?
Relate the equivalent circuits of Thevenin and Norton.
A phasor voltage V =4 L_0° volts is applied across an impedance of Z =2 L 60° ohms. Find the
average power.
A 5 Q resistor is connected in parallel with a 0.08 uF capacitor. Find the total impedance at ®
=5 Mrad /s.
Write the difference equation for a series connected source free RL circuit.
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18. Distinguish between steady state and transient response.
19.  When does resonance occur in a circuit?
20. What is the significance of Q factor?

PART C (5 x 14 = 70 Marks)
Q.No. 21 is Compulsory

21. Apply superposition theorem to find the voltage V and current I in the circuit,
given in Fig. 1.
e
R1 + V' R2 - R3
—AAM— ‘ AN~ ‘
10Q 20Q 45Q
V1 " R4 v2
?24 v 2A 1 S30Q ?48 \"
Fig. 1

22. a) (1) Simplify the circuit given in Fig. 2 and find the equivalent resistance across the
terminals AB.

R1 R2 R3 R4
A

20 15Q 10 10Q
R5 R6 R7 R8
B 8Q 200 300 400

Fig. 2

(i) What is a super node? Give an example.
(OR)
b) Analyze the circuit given in Fig. 3 using mesh analysis and find the power
absorbed by the 1Q, 10Q and 13Q resistors.
R2 R4
R 100 150 R6
20 R3 RS 30
400 600 R13
LV 10
=150V
R8 R10
R7 6Q 130 R12 v2
I
20 R9 R11 3 £
20 120
Fig. 3
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23. a) (i) Analyze the circuit in Fig. 4 to find v«(t) using phasor and nodal analysis. (10)

Fig. 4
(ii) Express the following currents in phasor form : i1(z) = 12.5in(400t + 110°) A @)
i2(t) = -7.sin(800t) — 3.cos(800¢) A.

(OR)
b) (i) Construct the Thevenin equivalent of the circuit in Fig. 5 across the 6 Q (10)
resistance.
L1

10mH

1 ¢ 12
]

5A R1 15mF R2 10 A
50 Hz %30 %GQ 50 Hz
90° 0°

Fig. 5

(i) A voltage source v(#) = 100.sin(2nt) volts is connected across a parallel (4)
combination of 1 MQ resistor and 20 uF capacitor. Determine the maximum
energy stored in the capacitor.

24. a) (i) In the circuit given in Fig. 6, find the values of v. and v, at time t =07, t=0"and (8)
t=1.3 ms. The switch S1 closes at t=0.

R2 R3 R4
250Q
S$1
Key =0
v R1
4pF 1250Q Vi
T — 120V

Fig. 6
(i) Given a series RLC circuit with L =1 H, R = 2 kQ, C = 4 pF, i(0) = 2 mA, (6)
v(0) =2V, find and sketch i(t).
(OR)
b) (i) In the circuit given in Fig. 7, the switch has been closed for a long time. Find i, (8)
for t<0. Find i;(?) for all ¢ after the switch opens at t>0.

km

R2 L1
Key = 0
1" hed ézon %o.1
2A :

12 R1
3A 5Q iL

Fig. 7
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25.

(i) Given a parallel RLC circuit with L =7 H, R =5 Q, C =4 pF, v(0) =50 V, (6)
ir(0) = -10A, find and sketch v(t).

a) (i) Find the resonant frequency of the network shown in Fig. 8. (6)
R3
R1 10
10
1
R2
$sa LamF
L1 ]
0.1H
Fig. 8
(ii) For the circuit shown in Fig. 9, find the average power absorbed by the source, (8)
the two resistors and the two inductors.
R1 R2
V1 4Q 10Q
100 Vpk L2 L1
50 Hz 15mH 13mH
0°
Fig. 9
(OR)
b) (i) Find the resonant frequency and input impedance of the network shown in (6)
Fig. 10.
R1
—AA——
50 R2
c1 | 20
i I:
’_"L 10mF R3 L1
5Q 10mH
Fig. 10
(i) Write the mesh equations for the given coupled circuit, in Fig. 11. ®)

Fig. 11
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