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BIEE-033 : ELECTRICAL CIRCUIT THEORY
Time : 2 hours Maximum Marks : 70

Note: Attempt any five questions. All questions carry
equal marks. Use of scientific calculator is allowed.
Assume missing data, if any.

1. (a) (i) Current through a load changes
linearly with the applied voltage.
State the law pertaining to this
situation. 2

(ii) A current of 3te”19% flows through a
load on application of supply voltage
of (0-006 — 0-6t) e~100t yolts. What
power is being absorbed by the load at
the timet=5ms ? 5

(b) () Define Kirchhoff’s voltage law, using
mathematical expressions and circuit
diagrams. 2
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(ii) Resistors were connected together to
form an infinite network as shown

below :
1Q 1Q 1Q
o—MA—4—MN—F—MA—0
Rqu 2Q 2Q oo
O- & . 4 —0

Determine the equivalent resistance,

Req-

(iii) Use KVL to determine the current, i,
in the following circuit :

10 Q 2V

2. (a) In the circuit shown below, determine the
power absorbed by 5 A current source :

5AT> 100Q 3250 <T 08 iy
ix

R
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(b)  Determine the voltage v in the following
circuit : 7

+ +
12“‘ACD¢0'03% v310k0 (P35 ma w3 1ke N

1mA

3. (a) () Give reason for defining a supermesh
during mesh method of circuit

analysis. 2
(i) Determine the power supplied to the

2-2 V source using supermesh concept. 5

(b)  Determine the current i, in the following
circuit : 7

5V
4Q
3Q

0-8 iy
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4. (a) (i) Using circuit diagrams, explain how
source transformation takes places
from Thevenin’s equivalent circuit to
Norton’s equivalent circuit. 4

(ii) Explain how Thevenin’s equivalent
resistance is determined in a circuit
having only dependent sources. 3

(b) Determine Thevenin’s and Norton’s
equivalent of the following network : 7

5iy

—0 a

7-5 kQ

—ob

5. (a) In the following circuit, the switch is closed
at time, t = 0. Determine v, and i; as a

function of time for t > 0. 7
10 Q + Vg —
— AMA— A
50 Q

24V

b t=0 25 mH %309

AN
p—-—0
e
Pr—
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(b)

[¢]

6. (a) Define the following for a parallel RLC
circuit :
(1) Resonant frequency 1
(i) Exponential clamping coefficient 1
(iii) Complex frequencies as root of
characteristic equation 2
(iv) Overdamped condition 1
(v) Critical damping condition 1
(vi) Underdamped natural frequency 1
(b) Determine i, as a function of time t for
t > 0 in the following circuit : 7
10 kQ
YW
ij ()
60u(—t)V<t> 10k0 § 7oz H =< 1pF
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In the following circuit, the switch is
opened at time, t = 0. Determine v, as a
function of time. 7

: +
z<ﬁ> 093 1uF ==V, @

— =0




7. (a) Determine R; and Ry in the following

circuit :
2 cos (400 t + 40°) A
. —
Ry §R2
3cos 400t CT)
10 mH —=1mF

(b) Determine the input admittance, Y;,, in

the following circuit :

2H
o—5H—
+VL—
YinE ‘ 05 VL :i\:]_F
o— 4

Given o = 1 rad/sec.

8. (a) Determine the impedance to be connected
across ‘a — b’ and the maximum power to be

transferred to it in the following circuit :
oa

50 Q

5/0°A j60 Q 80 Q

> ——ob
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(b) Determine the apparent power generated
by the source, in the following circuit :

200/0°V__ <§>

5+j2Q 10/30° Q
10/-60°Q
20-j10Q

l

BIEE-033

1,000



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

