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The figures in the margin indicate
Jull marks for the questions.

Answer any five questions.

1. (a) What are active and passive elements ?
A series circuit with

R=20,L=2mH,C=5004F has a
current which increases linearly from
zero to 10A in the interval 0 <t<lms,

remains at 10A for 1ms <t<2ms and
decreases linearly from 10A at t=2ms

to zero at t=3ms. Sketch V,, V, and
VC . 2+7=9

Contd.



®)

(c)

(d)

The coefficient of coupling between two
coils is 0'75. There are 250 turns in
coil 1. The total flux linking coil 1 is
0:4mWb, when the current in this coil

is 3A. When i, is charged from 3A to
zero linearly in 3 milliseconds, the
voltage induced in coil 2 is 70V.
Calculate L;,L,,M,N,. S

What are the advantages of three phase
systems ? 4

Three impedances each having a
resistance of 20£2 and an inductive

reactance of 152 are star connected
across a 400V, three phase supply.
Calculate 6

(i) The line current
(ii) The power factor
(iii) The total power in kW.
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find V; and its polarity if the current

I in the circuit is 0-40A. 4
(c) I3 q Iy _ B
Vho [ ldss ol eRalade e ] LT
120 2 80 22260 30
T137A
b
Find all branch currents in the network.
Z

2. (a) A4uF capacitor with an initial voltage
of V(O”)=2V is connected to a 12V

battery through a resistor R =5k at
t=0. Find the voltage across and

current through the capacitor for t > 0.
S
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(b) 6k

A
V, Vs B ; Ve i ©
ﬁk(?
. A o0 4k
3k i 12k
] R P O

The 9uF capacitor is connected to
the circuit at t=0. At this time
capacitor voltage is V, =17V . Find

Va, Vg, Ve, iags Tac, ige for t>0.
12

Wit

(c) Obtain the current i(t) in RL circuit for
unit impulse input. 3

3. (a) A series RLC circuit with R =200¢2,
L =01H and C =13-33uF, has an initial
charge on the capacitor of
Q, =2:67x1073C. A switch is closed at
t=0, allowing the capacitor to

-discharge. Obtain the current transient.
6
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(c) Write the mesh current matrix equation
| for the network by inspection and solve

for the currents. : 5
| 1002 20

) SOV

(d) Obtain the Thevenin’s equivalent for the
circuit to the left of terminal ab. =

1002 1002 100 -

6. (a) Determine the current I in the circuit

by using the Norton’s theorem &
R
§
20 50

| 12V -)'
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State and prove initial value and final’

(b)
value theorem. 6

(c) 2} l

6— M Y

R ]
1 4 ® 2
o3 > §

Determine the condition under which
the driving point impedance at port 1 of -
the network is R. 4

(d) A transfer function is given as,
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3s(s +4)

aee (s+2)ls? +s+1)

Find its pole-zero plot. 4 4

The RL circuit has a current i =1 sinwt

obtain the voltage V across the two

circuit elements and sketch V and i.
8




(b) A series combination of R =104 and
L =20mH has a current
i =5c0s(500t+10°)A.

Obtain the voltages v and V, the phasor
~current I and sketch the phasor
diagram. 8

() A series circuit with R=10£2 and
L =20mH, has a current i = 2sin500¢t.

Obtain total voltage Vand the angle by
which i lags V. _ 4

S. (a) What is reactive power ? The voltage
and current across a load are given by

Vor =110V and I,z =20 <~-50°A . Find
P and Q. : 8

(b) A certain passive network
has equivalent impedance Z =3 + j40
and an applied voltage
V = 42:5c0s(1000¢t +30°)V. Give
complete power information. &
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(b) State and explain the compensation
theorem and Tellegen’s theorem. 10

(c)
Determine the current through R, in
the circuit using super position
theorem. S
7. (@) What is mutual inductance ? 5

In the circuit L, =01H L, =0-5H and
i,(t) =i,(t) =sinwt. Find V(t) and V,(t)
for (a) M=001H (b) M=02H
(i) M =-02H .
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