masterranjeet.com

Code : PCC-EEE-01 {100306

B.Tech 3rd Semester Special
Exam., 2020

ELECTRICAL CIRCUIT ANALYSIS

Time : 3 hours Full Marks : 70

Instructions:
(i The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.
(iii) Attempt FIVE questions in all
(iv) Question No. 1 is compulsory.

even questions of the following :
\/L/‘ Answer any s q 8

._/K Find the current [in mF_ci:cuit of Fig._ 1
by using the superposition theorem :
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\fb) InFig. 2, find the value of Ry, and Igc :
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Fig. 2

\_(o)’/ Find the value of R; of Fig. 3 so that the
maximum power can be transferred :
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Fig. 3

\[df Find the Z-parameters of the two-port
network shown in Fig. 4 :
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(4)

() Two coupled coils have self-inductances
L,=50mH and L,=200mH, and a
coefficient of coupling k = 05, If coil 2
has 1000 tumns, and i, = 5-0sin400¢A,
find the voltage at coil 2.

:i./ﬁj/ Use the superposition theorem in the

circuit shown in Fig. 7 to find current I: 7

, sa 2V,
3= : Fig. 9
N
- (b) In the circuit of Fig. 10, find the effective
@ 2Q3V, CD”‘ : value of the resistance seen by the
* source V, : 3
40
Fig. 7 . Ik
bc if4
\Ub/” Draw the Thévenin’s equivalent circuit
of Fig. 8 and hence find the current Fiz. 10
through R=2Q. (All the resistances g: _
shown in the figure are in ohm) : 5 () Define incidence matrix. Find the
1 1 complete incidence matrix of the graph
L[WTTTW shown in Fig. 11 : 244m6
10 Ve 5V = 2
1 %R-Z
1 2
Fig. 8
20AK/1293 ( Continued ) 20AK/1293 { Turn Over )

(§5)

State compensation theorem.

Find the current 1, of Fig, 9 using the
superposition theorem :

sZ0° Vv
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(6) (7)

t, (a) Define the g-parameters of an electrical (c) In the series R-C circuit, the capacitor
circuit. 2 has an initial charge 2-5 mC. At t=0,
. the switch is closed and a constant-
() Find tl}e g-parameters in the circuit voltage source V =100V is applied. Use
shown in Fig. 12 ; 5 the Laplace transform method to find
-2» 103 v, 5 the current in the circuit after closing ;
VW, « ' s the switch.
* e | NV <
Y 108 v
o—s | 5 6. (a) Draw the graph for the given incidence )
Fig. 12 matrix : _
-1 0 0 0 1 0 1 O
(¢} Find the Z-parameters and o -1 0 0 0 0 -1 1
_ Y'-parameters of the circuit shown in [Aj={0 0 -1 -1 0 -1 0 -1
Fig. 13 : 7 o o 0o 0 -11 00
h 30 20 7h A (1 1 110 0 0 O
Va (b) Find the cut-set matrix from the graph
as shown in Fig. 14 : S

Fig. 13

5. (a) Find the Laplace transform of

f(t)=e *cos(wt), a>0. Nl 4
{b) Calculate the inverse Laplace transform
1
of F(s)= —mm8 —.
s(s? -a?) v S Fig. 14
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(c) Conslider the network shown in Fig. 15,
draw the graph and determine
(i) number of links, (if) rank of the graph
and (ifi) total number of trees @ 5
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Fig. 15

7. (o State the characteristics of an ideal

transformer. . 2

(b} Define r.m.s. value from factor, peak
factor, complex power and half power |
frequency. 5

{c) Calculate the resonant frequency of a
series R-L-C circuit. 3

(d) Obtain the current in each branch of
the network shown in Fig. 16, using the

mesh current method : 4
sn 20
MW —e— ANA— B
r '
20V I J 100 :2] 8V
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v
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Fig.
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(9)

8. (a) Obtain the total power supplied by the
60 V source and the power absorbed in

each resistor in the network of Fig. 17 : 7
g 72 e
- a
70
5
b

Fig. 17

(b} Compute the mesh currents of Fig. 18 : 5

70
AAA—g—— -
r r
wv(:) 2 120k \ 6Q I \

Fig. 18
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(¢) Define supermesh and supernode, 2

9. (a) Derive step response of a series R-C
circuit. 5

(b) Define forced response and natural
response. 2
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( 10 )

c) For the circuit shown in Fig. 19, the
switch K is moved from position 1 to
position 2 at t =0 s. Find the current i(t)
assuming i{0,)=2 A and V. 0,)=2V : 7

e
K
B 100
10V —
Tsov 05 H
Fig. 19
o % &
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