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Network Theory

Duration: 1:00 hr. Maximum Marks: 50

Read the following instructions carefully

1. This question paper contains 30 objective questions. Q.1-10 carry one mark each and
Q.11-30 carry two marks each.
2. Answer all the questions.

3. Questions must be answered on Objective Response Sheet (ORS) by darkening the appropriate
bubble (marked A, B, C, D) using HB pencil against the question number. Each question has
only one correct answer. In case you wish to change an answer, erase the old answer completely

using a good soft eraser.

4 There will be NEGATIVE marking. For each wrong answer 1/3rd of the full marks of the question
will be deducted. More than one answer marked against a question will be deemed as an

incorrect response and will be negatively marked.

Write your name & Roll No. at the specified locations on the right half of the ORS.
No charts or tables will be provided in the examination hall.

Choose the Closest numerical answer among the choices given.

® N o o

If a candidate gives more than one answer, it will be treated as a wrong answer even if one
of the given answers happens to be correct and there will be same penalty as above to that

questions.
9. Ifaquestion is left blank, i .. no answer is given by the candidate, there will be no penaity for
that question.

'BOOKLET UNTIL YOU ARE ASKED TO DO SO

DO NOT OPE!
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Q.No. 1to Q.No. 10 carry 1 mark each

The V-1 characteristics of an ideal current
source is
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In the circuit shown below, how will the
voltage V, and V, change when the switch

S is closed?
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(@) V, decreases, V, increases
(b) V, increases
(C) Vl and x’ decrease

(d) Vl and

V., decreases
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(a) 128-7496 Q
(c) 339-;86.3Q

(b) 1
(d) 3

8+7496Q
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Q.4 The voltage V,, in the circuit shown below
Is:
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(a) 28.6 £Z183.7°V (b) 32.3 £L150° V
(€) 223 Z140°V (d) 20.7 £113.6°V
Q.5 In the network shown below, the
measurements obtained are given in the
table. If V, =10 V and V, = 5V then the
current [ is
:.°“'— Passive _°\? Vit Val i
_lo__. Network _—--o_3 iViOoVilA
I OVI5V|-TA

(@) 25 A
(c) TA

(b) 15 A
(d) 05A

Q.6 The set of 3 equal resistors, each of value
R Q, connected in Y-across R-Y-B of figure,
consume the same power as the unbalanced
A connected load, shown in the figure the
value of R is

R /
/
WV na ‘}# j300
/
) 4 {t
4300
B
(@) 80 Q (b) 100 Q
(©) 120 (d) 140 Q
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Q.7 The Thevenin's equivalent resistance seen
across the terminal A and B of the circuit
shown in the figure below is

A\
L >y
2003 5V
< A
o
+
- )
00 <% 5V, v,
5
B
(@) 20 Q (b) 9Q
(c) 6.206 Q (d) 195.65 mQ
Q.8 The RC circuit shown in the figure is
R C
+ +
v, RE =c v,
° .I °
(a) a low-pass filter
(b) a high-pass filter
(c) a band-pass filter
(d) a band-reject filter

Q.9 The two elements in the circuit given below
are,

Where, o©(t) = 50 cos (5000t + 30°) V
i(t) = 10 cos (5000t - 23.13°) A

(a) R=4Qand C=04mF

(b) R=45Qand L =0.6 mH

(c) R=3Qand L =08 mH

(d) R=3Qand C=08 mF

Q.10 What is the magnitude ot V,, when power
loss in 10 Q resistor is 90 Watt?

Vo 25Q 50
—MW— —WW— —‘Mh——l ’
v IQ 6Q oV, 15Q 14}
? [ SN I R

(@) 15V
(c) 6V

(b) 9V
(d) 3V

Q.No. 11 to Q.No. 30 carry 2 marks each

Q.11 The Y parameters of a four-terminal block

4 2]
are [1 1|- A single resistor of 1 ohm is
J

connected across as shown in the figure. The
new Y parameters will be

19
10 02
]
Y=
11
1'0—o| W
[5 1] 4 2}
' b
(a) 1_0 2] (b) 2 2
32 (4 2
© |11 d) 11

Q.12 In the circuit shown below.

t=1s
>)’,
|

?

gm

1(t)

V() C) g 1H

|
|

The source voltage V (1) = cos(t) V for t > 0
and 0 otherwise. The input current i (t)
fort>0is

(a) 1+sin(2HA (b) 2sin(1) - sin(t) A
(c) 1+ 2sin(t-1)A (d) 2 sin(t) - sin(1) A

Q.13 The Z matrix for the following circuit is
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(d) does not exist

Q.14

In the given figure shown below, stored
energy of the capacitor is

20Q

S S0V

10 Q

(a) 245
(c) 28.5 ]

(b) 26.5 pJ
(d) 305 pJ

Q.15 The condition on R,X, and X(. such that
current is in phase with applied voltage will

be
—jx c
i1l
"
+
v
L]
% R*X,
@ X ® TR
R2X L5, 9
3 X ok X[ T e
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Q.16 In the circuit shown below, L, = [, =1H,

1
M=Z H,C=1Fand V() =2cost V.

The voltage V (1) is

(a) 2costV (b) 1.6 costV
(c) 1.6sintV (d) -1.6 costV
Q.17 In the figure shown below switch is kept at
position ‘a” before moving to position ‘b’
at t = 0. When switch is moved to position
‘b voltage across capacitor v(t) is given by
- |
0
N
'® b
+
R, RzEE C== v
o
(a) | RiRy ,"®C
Rl ¥ R2
(Ry + Bo)t
(b) IRse MR
.
© IR, +Ry)e Rt
[Ry+ Ry l
(d) 1M,i RyRyC
Ry + R,

Q.18 What is the input admittance function for
the following circuit

20 u(s)
T e T +
Vi(s) 02V(5)% 1o/ 1(5)<? g RS Vy(s)
AT S N ST A 7
6s+2 1.55+1
(“15H1 (b) Tos+2
0 55+ 1 1.55+2

© 7 19842 (d) «(;5\ i1
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Q.19 For the two port network given below, the

value of Z,, is

Bl; R
+ =, b

+ ] VYVy ] N
1 R; 2 +
Vi Re EE v,
° 5
(@) R,*R, (b) B+R,*+R,

(©) B+R, (d) B+R,

Q.20 The switch in the circuit shown below is

Q.21

Q.22

100 V=

moved from1to2att=0. V. and V, at
t > 0 respectively are

ol
|

() (50 &2 + 100)V and (150 2% V
(b) (150 €2 - 50)V and (150 e2%%) V
(c) (50 2% + 50)V and (100 e™**) V

(d) (100 &2 + 50)V and (100 %) V

R = 5000 Q

A 4 A, current source, a 20 Q resistor and a
5 uF capacitor are all in parallel. The
amplitude of current source drops suddenly
to zero at t = 0. The time taken by the
capacitor voltage to drop one half of its
initial value is
(a) 64.1 ms

(c) 69.3 ms

(b) 64.1us
(d) 69.3 us

The Thevenin’s equivalent of the network
shown below is,

— AW J_ =02

20Q
<f> 0.02 V,

l.

|
100.20° v@ -100
! T
|
|

o

(a) 5734,-55° V and (4.7 - 6.7) £
(b) 57.34£-61°V and (4.7 - j24) €
(c) 55457.3°V and (6.7 - j47) Q
(d) 55£-24° V and (42 - j6.7)

N~

Q.23

Q.24

The steady state output of the circuit shown
in the figure is given by

y(t) = A(w)sin(of + o(w)). If the amplitude

| Aw)|=0.25 then the frequency  is

R
A'l'l'l' -L -0

C y(t)
sin((ut)(f) C=+=

C=
T
2

1
@) J3rC (b) BrC
1 2
© &e @ ¢

The circuit shown below is driven by a
sinusoidal input v, = V, cos(t/RC). The
steady output v, is

(@) (V,/3) cos(t/ RO
(b) (V,/3) sin(t/ RO)
(c) (V,/2) cos(t/RC)
(d) (V,/2)sin(t/ RO)

For the network shown in the figure,
Y}, and Y|, are, respectively

W §

Lo10Q -

? AAAA *O- S 2

\
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(a) 20 mho and 30 mho

AAAA
Yyvy
S,
-
&
<

3
(b) 0 mho and Sll—) mho

3 1
& —— n]h yand - —
(L) 50 L U 30 mho
i 3_ I | 1
m a s
(‘ ) 50 N0 ang 3 mho
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Q26 In a series RLC circuit, L = 40 mH is given. () (125¢-27 19 A
If the instantaneous voltage and current (b) (135¢-3~ “'5') A
100cos(314t - 5°) V and 10cos(314t - 50°) A, (c) (10e-2%10%) A
respectively, the value of R and C will be (d) (1255 10°) A
(@) R=10Q and C =580 uF o ) )
(b) R=7.07 Q and C = 580 uF Q.29 For the ?’ll’Cutt shown in the tlgu're _below,
(€) R=7.07Q and C = 549 mF The equivalent z-parameter matrix is
(d)R=1414Qand C=549 mF ’ a Qi
Q.27 Consider the circuit shown in the figure *“"—,_M“WW«—O*
below, ‘
Vi @ I, gl Q v,
z |
L — ~= —o-
! i
! D Z 20 307
B | @ 10 10
Assume V= 250sin500t V and Z_ = (100 + ) er 1Q|
1200) Q. If Z, to be a parallel combination of 1Q 1Q]
R and C, then the value of R and C such that .
the maximum power transfer takes from (© P Q 30}
source to load are respectively. 11Q 3Q]
(@) R=8%Q and C =500 uF
(b) R =100 Q and C = 10 uF 2Q 3Q7
(c) R =250 Q and C =250 uF Do 20|
(d) R =500 Q and C = 8 uF
Q.28 For the circuit shown in the figure below, | Q.30 For a series RLC resonant circuit, the

assume that initial charge on capacitor as
250 uC. The current i(t) following switching
at t = 0 will be

it)

resonant frequency is given as 8 MHz and
the bandwidth is 7.2 kHz. If the value of
etfective resistance is 4.5 Q. then the
capacitance C will be equal to

(a) 0.49 pF

(b) 3.98 pF

{c) 1245 pF

(d) 31.84 pF
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