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Basic Concepts 33. The Fig. 1 shows a network. in which the
diode is an ideal one.

34, An ideal constant voltage source is 0—"—‘“"'""—[>+—'“"‘"""

connected in series with an ideal constant 20 5V
current source. Considered together, the v
combination will be a

a. Constant voltage source o

Fig. 1
the terminal v — I characteristics of the
network is given by

b. Constant current source
c. Constant voltage and a constant current
source or a constant power source

d. Resistance
36. A 10V battery with an internal resistance
of 1Q is connected across a non-linear
load whose v-i characteristic is given by
7i =v2+2v
The current delivered by the battery is
a. 25A b,
b. 5A
c. 6A
d 7A

38.  Match List-I (Loop concept) with List-II
(Junction concept) and select the correct
answer using the codes given below the
Lists: c.
List-I
A. Mesh
B. Outside mesh
C. Mesh current
D. Number of meshes i
List-1I
1. Number of nodes d
Node voltage o
Reference node 7N
Node slope =2
A

C
o
n
c
e
p
t

s

Ealb il

. 23.  Consider the following :
d. 4 Energy storage capability of basic passive
39.  In the network shown in the figure, the elements is due to the fact that
effective resistance faced by the voltage 1
source is

[ = ]
FE S R ¥ ]
B I A v~
— R =N
Nv—-v—-MU

. resistance dissipates energy
2. capacitance stores energy

o _if4 C
i _Efb:',__ 3. inductance dissipates energy
v| 40 .

Which of the above is/are correct?

a. 1,2and3
A 40 b. Tand3
b, 30 c. 3 alone
c 20 d land2
d. 1Q
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24.

26.

34.

25.

\/% has the dimension of

a. time
b. capacitance
¢. inductance

d. resistance
A current i(f) as shown in the figure is
passed through a capacitor.

The charge (in micro-coulomb) acquired
by the capacitor after 5 ps is

a. 7.5
b. 135
c. 145
d 15

Four resistance 80Q. 500, 25Q and R are
connected in parallel. Current through 25Q
resistance is 4A. Total current of the
supply is 10 A. The value of R will be

a. 66.66 Q

b. 40.25Q
c. 36.36Q
d. 76.56Q

In the circuit shown in the figure, the
effective resistance faced by the voltage
source is

1 > 3 ]|
v 30

a. 1Q

b. 2Q

c. 3Q

d 33Q
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34.

35.

75.

112.

54.

25/7 A T417A 120Q

The current through 120 ohm resistor in
the circuit shown in the figure is

a. 1A
b. 2A
c. 3A
d 4A

> i
|o
The v-i characteristic of an element is

shown in the figure given above. The
element is

a. non-linear, active, non-bilateral
b. linear, active. non-bilateral

c. non-linear, passive, non-bilateral
d. non-linear, active, bilateral

Assertion (A): The Kirchhoff’s current law
states that the sum of currents entering at any
node is equal to the sum of currents leaving
that node.

Reason (R): The Kirchhoff’s current law is
based on the law of conservation of charge.
Assertion (A) : Kirchoff's voltage law
states that in a closed path in a network,
the algebraic sum of all voltages in a
single direction is zero.

Reason (R) : Law of comservation of

charge is the basis of this law.

a. Both A and R are individually true and
R is the correct explanation of A

b. Both A and R are individually true but
R is not the correct explanation of A

c. Aistrue but R is false

d. A is false but R is true

Six capacitors of different capacitances C;,
C,. C3, C4. Cs and Cs are connected in
series. C1 = Cg > C3 = C4 > Cs > Cs.What
is the total capacitance almost equal to ?

a. Cl

b. G
C. C4
d. Cs
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112.  Consider the following circuit 39. The effective resistance between the
S —— terminals A and B in the circuit shown in
o J-m:'.e--'. o E oo - 80 the figure is:
RNE PR -4 P
WV F- —
_ A ? 1200
1 (R T . .
What is the power delivered to resistor R
in the above circuit?
a. —15W R
b. 0OW R
c. 15W R/
d. Cannot be determined unless the value 6
of R is known _ d. ﬁR
25. A network N” is a dual of network N if a1 Consider the following circuit:
a. both of them have same mesh R .~
equations v 90 v o
b. both of them have the same node S
equations ) =
c. mesh equations of one are the node Which one of the following statements is
equations of the other correc_t? _ _
d. KCL and KVL equations are the same The c1rqut ShOWI-l above is
113.  Consider the following circuit: a. Passive and lincar
' ' L b. Active and linear
c. Passive and non-linear
d. Active and non-linear
. | _ 30. ol 4
In the above circuit, the current /; is 2 A |>
when the value of R; is 20Q2. What will be I R 5
the value of /., when R, is changed to
10Q27?
a. 1A
b 2A Voltage and current expressions for the above
c 3A circuit are givenat t=0 as v=125¢ " Vv,
d 4A i =5e " A. The value of L will be
116.  Which one of the following statements is '
correct? (a) 00060 H
In a for-branch parallel circuit, 50 mA b 005 H
current flows in each branch. If one of the '
branches opens, the currents in the other (e} A0-5H
1
branches
a. increase (d 5H
b. decrease
c. are unaffected
d. double
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33.

32.

-1‘

In the above shown circuit, the independent

i
iT = 10 mH

current source generates zero current for t < 0
and a pulse 5 te ™A, for t> 0. At what
instant of time, will the current attain the
maximum value in the circuit ?

(a) 0-25 sec

(b) 05 sec
(e) 1 sec
(d) 2 sec

Three parallel resistive branches are
connected across a. d.c. supply. What will
be the ratio of the branch currents I;:I>:Is
if the branch resistances are in the ratio
R;: R;:Rs3::2:4:67

a. 3:2:6
b. 2:4:6
c. 6:3:2
d. 6:2:4

The resistance seen from the terminals A
and B of the device whose characteristic is
shown in the figure is

a —5Q
b. —1/5Q
c. 1/5Q
d 5Q
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84.

85.

54.

In a network made up of linear resistors
and ideal voltage sources, values of all
resistors-are doubled. Then the voltage
across each resistor is

a. Doubled

b. Halved

c. Decreases four times

d. Not changed

The incandescent bulbs rated respectively
as Py and P, operation at a specified mains
voltage are connected in for series across
the mains as shown in the above figure.
Then the total power supplied by the mains
to the two bulbs is

e

R+Fh
b. JB*+P?
¢ (B+p)

d JExP

The current flowing through the voltage
source in the above circuit is

025 A

a. 1.OA
b. 0.75A
c. 05A
d 025A
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Mesh and Nodal Analysis

64. R

200V

LY
LW
[ =]
=
=
B AA A%
[ 8]
=
©o
VAYAYAY
o 4]

The value of R in the above circuit is
(a) 40
(b) 40O

() 44 Q

(d) 440 O
40 T- 28

84. i
6A 3V

For the circuit shown above, Lis . ,/x
(a) OA & y N
b 1A " AR R

\J . ¥
© 2A Y,
@ 3A "
88.

The currents I; and I, in the above circuit

are respectively |

o 1 Ba Y 3__|J" -
i AndA VT AT 4 \IJ g 1
® 3A;5A V7 VR P s
: %Ny S AR
s T
(c0 2A; 6A =\,"‘J’ '\'H_‘i_-k'-':' :
) x AT
(dy 6A; 2A o TRy
y w0 i .

58.

92,

105.

4Q
50V §80£l §2OQ

The value of current in 80 Q resistor of above
circuit is

(a) 05 A
(Vg

(b) 20A

(¢y 50A

(d) 200A

10 A 100V

The eurrents 1, and I, in the above circuit are
respectively

(a) 1818 A; — 04545 A
(b) 2451 A; — 1568 A

(c) 04545 A; — 1-818 A

(d) 156 A; —245 A
I 2Q
—ANA~

2Q

For the circuit shown, the value of current, I

is
(a) 2 A
(by 3A
(e) 6A
dy 12 A

Network Analysis- G.K. Debbe, NITW
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2V, 68. ) + ¥

13. AN
i : 2Q
+
1 ohm \
6v 20V CD § 50
1 ohm v,
| What is the current through the 2Q
resistance for the circuit as shown ahove ?
L—o

(a) B A
The above network cont;tfins resistors and b 4a
controlled sources. G, = T’? is © 3A
(a) - 2 @ 2A
5
b -2 103.
g
—MAA
g -y o+
(¢c) - 2 !
5 L
1 16 T :
d --
]
100. i@ : . .
‘ For the circuit shown, what is the voltage
V if the source voltage is reduced by 50%?
a. IR+E
TA 2o
b. E-IR
c. 2IR-(E/2)
d. (E2)-1IR
20V F N\ . )
The current I and voltage V_ in the above _ R R ai
circuit are, respectively Vi Vf
(a) 5A; 10V - — ° .
: . Consider the circuit as shown above which
b) 104; 20V has a current-dependent current source.
(e) 6A; 12V The value Vo/V; is
(d 4A, 8V a. 1
b. 2
1+
c.
2+
d £
2+a
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105. 25. . 20 40

AAAA—€—]
R I.
\'+ 1 4 i
- 3V -~ 3 Q:é é 10 6 A
For the network shown in the figure, what -
is the voltage across the current source I? For the circuit as shown above, what is the
2 V—_RI value of 1 7
b. V+RI (a) 44
(b) 3A
c. Zero () 2A - : .
C .
d RI-V (d 1A
106. 108.
What is the value of the current I in the
circuit shown above?
a. 20A In the circuit shown above, what is the
b, 25 A value of the current 1?
c. 30A a. 1A
d. 36A b. 2A
107. c. 3A
d. 4A
3. Consider a circuit which consists of resistors
and independent cumrent sources, and one
independent voltage source connected between
the nodes i, j. The equations are obtained for
voltages of n unknown nodes with respect to
If the voltage V across 10 Q one reference node in the form
resistance is 10 V, what is the voltage E of 14
the voltage source in the circuit shown v -
above? [A]l 2 |=|:
a. -0V '
b. -10V V
c. +10V What are the elements of the A?
d 450V a. All conductances
95.  For the circuit shown in the figure, the All resistances

b
s c. Mixed conductances and constants
current ‘I” is . .
d. Mixed conducances and resistance

40
AN

SIaCEy

In the network shown above, what is the
current I in the direction shown ?

a. 0
- - b. 1/3A
= ) - ) c. 5/6A
a. indeterminable due to inadequate data d 4A
b. zero
c. 4A
d 8A
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37.

96.

38.

95.

The total power consumed in the circuit
shown in the figure is

8e o l

a. 10V
b. 12V
c. 16V
d 20V

Vi 5@ W

WA
e < 110 A
H 10Q3
176Ac> 378 <

In the circuit shown above, what is the
voltage across 5 Q) resistor ?

a. —30V

b. 30V

c. 1250V
d —1250V

For the circuit given in figure above the
power delivered by the 2 volt source is
given by

a. 4W

b. 2W

c. —2W

d —-4W
The current in the given circuit with a
dependent voltage source is

o &

an o

10A
12A
14 A
16A
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39.

38.

81.

In a network shown in the given figure, the
value of vy would be

a. -89V
b. 8/9V
c. 16/9V
d. -16/9V

In the circuit shown in the figure, If I = 2,
then the value of the battery voltage V will
be

I 0.5
\ _|_ 1
a. 5V
b. 3V
c. 2V
d 1V
R 10
2A
+
203V
IQD R 1@ A

What is the value of I for the above shown
gircuit, if V = 2 volts ?

fa) 2 A
(b) 4A
() 6A )
d) 8A
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57. 115.  Consider the following circuit:
- = X " 100 - . 100 60

AAA
YYVV

e 60V
- b : —y
If the two circuits shown above are
equivalent, then which of the following
is/are correct?

What 1s the current I in the above circuit?

a. 0A
1. E=2V,R=50Q b, 2A
2. E=4V,R=4Q c 5A
3. E=6V,R=3Q d 6A

4. E=10V,R=1Q
Select the correct answer using the codes
given below:

a. Only 1 and 2
b. Only 3
c. 1.2.3and4 In the above circuit, when
P d. None V.=3V,I=44, what is the value of I
) when V= 12V?
;. a. SA
1 b. 10A
c. 1I5A
In the circuit given above, I = 1A for Is = d 20A
0. What is the value of I for Is = 2? 34.  Consider the following circuit:
a. 7TA
b. 4A
c. 3A
d 2A - What is the value of current I in the 5Q
71 resistor in the above circuit?
’ a. 0A
'}’Xv b. 2A
c. 3A
(,-zx.CD 30? N d 4A _ _
96. The value of resistance ‘R’ shown in the
given figure is
For the circuit shown above, what is the o
voltage across the current source Is? . i
a 0 50 Vs "_“ R
b. 2V
c. 3V a. 3.5Q
d 6V b. 2.5Q
115. If i=—10, the voltage of the source of c. 1Q
the given circuit, Vs is given by d. 4.5Q

an o
S
2]
&
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37. Consider the following circuit:

What is the value of current I in the above

circuit?
a. 1A
b. 2A
c. 3A
d 4A
38.
A% A%
20 20
B +
1 2a % + ) GD Vs
For the circuit shown above, the value of
Vg is 0 when I =4 A. The value of I when
V=16V.is
a. 6A
b. A
c. 10A
d 12A
6. A ANAAS B

Find the voltage of the node A with respect

20ACD 20 1Q @m

to ‘O for the circuit as shown.’

(a)
(b)
(c)
(d)

+

40V
20V
50V

60V

Network Analysis- G.K. Debbe, NITW
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A.C.Circuits

Steady State A.C. Analysis

48,

50.

For a series RLC circuit energized with a
sinusoidal voltage source of frequency 4 rad/s,
the applied voltage lags the current by an
angle of tan ! 2 degrees. Then the value of R

for L=1H and C=005F is

(a) 40 ohm
(b) 2-0 ochm
(¢) 1-0 ohm
(d) 0-5 ohm

The voltage applied to an R-L circuit at. t = 0

_ when switch is closed is 100 cos.(100 ¢ + 30°),

The circuit resistance is 80 Q and inductance
is 0-6 H (in" which initial current is zero).
What is the maximum amplitude of current
flowing through the circuit ?

(a) - 1A
(b) 2A
() 5A
{d) 10aA
3qQ 008H
+
25 cos {100 1 + 45°) 0-04 F
What is the approximate steady state

current in the above circuit ?

(a) 50 A

(b) 25 A
) 5 A
(d» 14

11.

41. -

N 1k
v =150/25in 500 t V @
L

Fo_r the AC circuit as shown above, if the rms
voltage across the resistor is 120 V, what is
the value of the inductor ?

(a) OB H
(b) 06H
(c} 10H
(dy 15H

! T
19 % v,
given circuj_t, if supply
frequency, o = 2 rad/sec and V, =2 £0° volts,
then what is the lead angle of Vi, with V, ?

For the

above

() 15°
(b) 45°
() 90°
(d) i35 ?

Network Analysis- G.K. Debbe, NITW
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81. In the circuit shown in the figure, if Rg is

3 adjusted such that ¥, = V. . then
. A
For the circuit as shown above, if the current
leads the applied voltage by tan™t 2, what is . . E— c . .
the resistance value in ohm ? - . . ) ‘L‘ -
(a) 05 2|V,
a. @=2tan'| 2
by 10 . [ 7l
) 20 '
@ 95 b Pacl=[Poc,
1. 100 Q ¢ |VA'B|:|VAD|
[ Vi |une = 150V L
+ ; d #=tan™ [Vl
2 ) — " BD|
250/Z sin 300 t (~) 150V 4
82.
Consider the following, with respect to the .
. cireuit as shown above : R Juie
L v, =10042 V
2.1} 1o
. 1 =2A
rms .
3. L=025H @ I
Which of the above statements is/are correct ? Vv £0
(a) 1 only’ For the network shown above, if the
(b) 2and 3 ‘ current i(¢) = /2 sin(er —30°), then what is
. (¢)' 1and 3 ‘ the value of R?
(d) land 2 a. 1Q
Vis) b. 30
35. A network function Z(s) = has a single
. 1@ c. 3o
pole at s=771§— and a single zero 5 =—+3, d 3\/59
If the excilation v(t) = sin t, then what is the 96. In the circuit shown in the flgme Output

angle of lead or lag of the current 7

- V,(jo) is
(a) Lead the voltage by 30° -

(b) Lag the voltage by 30°

(¢) Lead the voltage by 90°

(d) Lag the voltage by 90° R
a. indeterminable as values of Rand C are

not given
b. 25V
c. 542V
d 5V
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58.

104.

92.

The phase angle of the current ‘I" with
respect to the voltage V; in the circuit
shown in the figure is:

v, =100 (14)) 1100

v, = 100 (1-j)
a. 0°

b. +45°
c. —45°
d. —90°

reren, A

- 4+j3

100 £ 30

B

Voltage source is represented as shown in
the figure given above.

What is the equivalent current source?

a.

100 £ 30 4+j3
b. .

20 £ 30 4+
c. '
d.

In the circuit shown in the above figure,
eit) = 3cos(ot + 30° and exf) =

NE) /sin(mt + 60°). What is the voltage v(t)
across the 1Q grounded resistor ?

a. {cos o}V

b. {sin (ot + 30% + cos (ot + 60°)}V
c. {1£90°)V

d {uv

66.

70.

40.

44.

= N

. a+a
Ve Tc |

In the circuit shown in the figure above,
for what value of C will the current I be in
phase with the sinusoidal source voltage
V. =sin2 t?

1
a. —F
4
b, LF
2
1
c. =F
NG
d 1F
o
+ 60
@ ——-il20
v(1)=120sin ot j60

For the a.c. circuit given above, what is the
value of I?

a. 1+jl
b. 1+j0
c. 2—-jl
d. 0+j0

R and C are connected in parallel across a
sinusoidal voltage source of 240 V. If the
currents through the source and the
capacitor are 5A and 4A, respectively,
what is the value of R?

a. 240
b. 48Q
c. 80Q
d. 240Q
Consider the following circuit:

For the circuit shown above, by how much
the voltage across the inductor leads the
voltage across the capacitor?

450
90°
135°

180~

In the given RC circuit, the current i(t) =2
cos 5000t A.

Network Analysis- G.K. Debbe, NITW
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100 RMS and Average Value

+ L

v(tl'(- '

- ) 20 uF 49. A series R-C circuit with R=30 and
) Xo = 4Q at 50 Hz is supplied with a

T

voltage V = 50 + 1414 sin 314t. What is

The applied voltage v(f) is the RMS value of the current flowing
a. 28.28 cos (5000 t—45°) V through the circuit ?
b. 28.28 cos (5000 t+45°) V (a) 5A

c. 28.28sin (5000t 45°) V

. by 10A
d. 28.28 sin (5000 t+45°)V
45. In the circuit shown in the given figure, eV 20A
5>A 5 A 4 A _ (d) 2236 A
120 V () L R = ¢C 109. Two current wave forms as shown in the
] : figure I and figure II. are passed through
identical resistors of 1Q2. The ratio of heat

: produced in these resistors in a given fime
The current through the inductor L is by current of Figure I to Figure Il is

a. 0A A
b 3A | Figure-I
1 2 3s
c. 4A ,
d 8A A
49. In an a.c. series RLC circuit, the voltage \ l\ Figure-II
across R and L is 20 V, voltage across L lf/Z' 3s
and C is 9V and voltage across RLC is 3A
15V. What is the voltage across C? a. 2:1
a TV b. 1:2
b 12V ¢ 1:1
d. l:ﬁ
c. 16V . .
d 21V 103. A particular current is made up of two
56 ) components: a 10 A dc and a sinusoidal
. current of peak value of 14.14 A. The
X e . BA average value of the resultant current is
1200 V L R 'I' c a. Zero
T b. 2414 A
c. 10A
In the above circuit, if [l;] = |13 =10 A d. 14.14A

a. [ will lead by tan™ 8/6, 1, will lag by
tan' 8/6

b. /; will lead by tan! 6/8, 1, will lag by
tan™' 6/8

c. I, will lead by tan™ 8/6, I, will lag by
tan™' 8/6

d. I, will lead by tan™ 6/8, I, will lag by
tan™' 6/8
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Power in A.C. Circuits

88.

a8.

95.

I

1Q

e
11/s

W= 1 []

L

In the above circuit, the value of C for the

circuit to exhibit a power factor of 0-86, is

approximately

(a) 04F
(by 06F
(c) 14F
(d O01F

If the current f{lowing through a 20 chm
resistor is given as, :

i(t) =4 + 5 8in wt — 3 cos 3 wt-amp, then what
is the power consumed by the resistor ?

(a) 1000 W
(b) 660 W
(@) 500 W
(d 180 W
I G [
i (Amp)
0 3 6
t (sec) —>

The ‘current waveform as shown above, is

applied in a pure resistor of 10 Q. What is

_the power dissipated in the resistor ?

(a) 270 W

(b} 135 W

(e} 652 W

Sy TW

51.

66.

48.

An arc source of 200 V rms supplies active
power of 600 W and reactive power of 800
VAR. The rms current drawn from the
source is

a. 10A

b. 5A

c. 375A

d 25A

In a two element series network, the
voltage and current respectively are given
as, v(t) = 50 sin (314 £) + 50 sin (942 1) V
i(f) = 10 sin (314 t+ 60°) + 8 sin (942t +
45°) A, then the power factor of the
network is approximately:

a. 09

b. 0.6

c. 03

d. 0.1

Consider the following statements
regarding the circuit shown in the figure. If
the power consumed by 5 Q is 10 W, then

1. |7|=+24
2. the total impedance of the circuit is SW
3. cos¢=0.866

.ﬁu
5Q 7]
AN

-

1056V C’\D e

Which of these statements are correct?

a. land3
b. 2and3
c. land2
d. 1,2and3

Network Analysis- G.K. Debbe, NITW
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81. A voltage of V = 100.£30° is applied to an
impedance Z = 3 + j4. Which one of the
following is the power triangle?

7
1200 VAR
a. 1600 W
#
1600 VAR

b. 1200 W

4 '

c. 1600 W

b
A
1600 VAR

d. 1000 W

Network Analysis- G.K. Debbe, NITW

Series Resonance

33.

28.

31.

For the network function,

T(s) = ___ 8  the resonant frequency
e 52 +25+100

and bandwidth are respectively

(a) 10,1
(b)y 10,2
(e) 100, 1
(d) 100, 2

If a series RLC circuit resonates at 15 kHz
and consumes 100 watts from a 100 volts
a.c. source operating at resonant frequency
with a bandwidth of 0-75 kHz; the values of
R, L and Q-factor of the circuit are
respectively

(a) 100 Q; 03—2- H; .2

(b) 50Q — H;
T

© 1009 2 H:

@ s00; X3 ;3

2n
The resonant frequency of an RLC series
circuit is 1-5 MHz with the resonating
capacitor of 150 pF. The bandwidth is
10 kHz. The effective value of the resistor
is

(a) 1630
(b)) 950
() 740
d 470

Page 17
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51.

36.

36.

58.

Consider the following. statements regarding
the properties” of an R-L-C series circuit
under resonance :

1. Current in the circuit is in phase with
applied voltage.

‘2. . Voltage drop across capacitor C a.nd

inductance L are equal in magnitude.

3. Voltage across the capacitor is equal in
magnitude to the applied voltage.

4. Current in the circuit is maximum.

Which of the’ above statements isfare
correct ?

(d) 1only

(b) 1,2and4
() Zandd
(d) 1,3and4

A series resonant circuit has an inductive
reactance of 1000€Q), a capacitive reactance
of 1000 Q and a resistance of 0.1 Q. If the
resonant frequency is 10 MHz, then the
bandwidth of the circuit will be

a. 1kHz

b. 10kHz
c. 1 MHz
d. 0.1kHz

A series RLC circuit, consisting of R = 10
ohms, X; = 20 ohms and X, = 20 ohms is
connected across an ac supply of 100 V
(rms). The magnitude and phase angle
(with reference to supply voltage) of the
voltage across the inductive coil are
respectively

a. 100V:90°

b. 100 V: 900
c. 200V;-90°

d. 200 V:90°
An RLC resonant circuit has a resonance

frequency of 1.5 HMz and a bandwidth of
10 kHz. If C = 150 pF, then the effective
resistance of the circuit will be

a. 2950

b. 1475Q
c. 9.4Q
d 47Q

Network Analysis- G.K. Debbe, NITW

95.

29.

98.

86.

30.

In a series R-L-C circuit, the maximum
voltage across the capacitor occurs at a
frequency

a. double the resonant frequency

b. equal to resonant frequency

c. /2 times the resonant frequency
d. below the resonant frequency
Assertion (A) : In a series R-L-C circuit,
the current is a minimum at resonant
frequency.
Reason (R) : The maximum voltage across
the capacitor occurs at a frequency lower
than the resonant frequency.
a. Both A and R are individually true and
R is the correct explanation of A
b. Both A and R are individually true but
R is not the correct explanation of A
c. Aistrue but R is false
d. Ais false but R is true
A series R-L-C circuit excited by a 100 V,
variable frequency source, has a resistance
of 10 © and an inductive reactance of 502
at 100 Hz. If the resonance frequency is
500 Hz, what is the voltage across the
capacitor at resonance?
a. 100V
b. 500V
c. 2500V
d. 5000V
For a series RLC resonant circuit, what is
the total reactance at the lower half power
frequency?

a. 2Rz45°
b. 2Rz-45°
c. R

d -R

A series RLC circuit is excited by an ac
voltage v(f) = 1 sint. It L =10H and C =
0.1 F, then the peak value of the voltage
across R will be

a. 0.707

b. 1

c. 1414

d. Indeterminate as the value R is not
given
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103. In an RLC series resonant circuit,” if the
maximum stored energy is incréased by
10% and at the same time the energy
dissipated per cycle is reduced by 10%, it
will result in which one of the foilowing ?

-

(a) An 11% decrease in gquality factor

(b) An increase in the resonant frequency
by 11%

(e) A 22% increase in quality factor
(d) A decrease in the resonant frequency by

22%

53.  The reactive power drawn from the source

in the network shown in the given figure is
3Q -—jloQ *+i 109

a. 300 VAR
b. 200 VAR
c. 100 VAR
d. zero

50.  Consider the following statements about
the quality factor of a R - L - C circnit:

1. For the critically damped circuit, the
quality factor Q =%

2. Higher the value of quality factor
higher will be the bandwidth of the
circuit

3. Higher the value of quality factor
lower will be the bandwidth of the
circuit

4. For under damped circuits the value of
Q is greater than ¥

Which of these statements are correct?

a. land2
b. land3
c. 2and4
d. 1,3and4

69.  An RLC series circuit has a resistance R of
20 Q and a current which lags behind the
applied voltage by 45°. If the voltage
across the inductor is twice the voltage
across the capacitor, what is the value of
inductive reactance?

a. 10Q

b. 200

c. 40Q

d 2400

48.

73.

11s.

At resonant frequency a R-L-C series
circuit draws maximum current due to the
reason that

a.

the difference between -capacitance
reactance and inductance reactance is
Zero

the impedance is more than the
resistance

the voltage across the capacitor equals
the applied voltage

the power factor is less than unity

Which one of the following statements is
not correct for the circuit shown above at
resonant frequency?

a.
b.
c.

d.

The current is maximum
The equivalent impedance is real

The inductive and  capacitive
reactances are equal in magnitude

) 1 ﬂC
The quality factor equals —, [—
quality q NI

Assertion (A) : The current in a series R-
L-C circuit driven by a sinusoidal voltage
source may lead, lag or be in phase with
the applied voltage.

Reason (R) : Series resonance does not
imply unity power factor condition.

a.

b.

Both A and R are individually true and
R is the correct explanation of A

Both A and R are individually true but
R is not the correct explanation of A

A 1s true but R 1s false

d. A is false but R is true

Network Analysis- G.K. Debbe, NITW
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Parallel Resonance

26.

29.

For a parallel RLC circuit, if R = 40 Q,
L =2 H and C = 05 F, the bandwidth and
guality factor are respectively

(a) 20 rad/s, 0-05 T
(b) 10 rad/s, 20
(e) 20 rad/s, 10

(d) 0-05 rad/s, 20

Consider the following statements :

1. Power factor will be unity.

2. Current in éircuit will be maximum.

3.  Current in circuit will be minimum.
Which of these statements are correct with
respect to resonance in R-L-C parallel circuit ?
(a) 1,2and3

(b) 1 and 2 only

(¢) 2 and 3 only

(d) A and 3 only

Which of the following pair of values of L and
C should be used in a tank circuit to obtain a
resonant frequency of 8 kHz ? The bandwidth
is 800 Hz and winding resistance of the coil
is 10 ohms.

(a) 2mH and 1 pF

(by 10 H and 02 pF
(¢)_1:99 mH and 02 yF
(d)f 1-99 mH and 10 pF

In a parallel RLC circuit, if L = 4H, C =
0.25 F and R = 409, then the value of Q at
resonance will be

a. 1

10
20
40

A0 o

Network Analysis- G.K. Debbe, NITW

46.

28.

49.

80.

For a parallel RLC resonant circuit; the
damped frequency is +/8 /s and bandwidth
is 2 r/s. What is its resonant frequency?

a. 2

b. 7
c. 10

d 3

The circuit shown in the figure is to be
scaled to an impedance level of 5k and a
resonant frequency of SM rad/s. Which
one .of the following is a correct set of
element values for the scaled circuit?

O - -

1

-R L C 3

R-25Q L=05H
C=2F '

a. 2.50.02mH, 200 pF
b. 5kQ.0.2 mH, 200 uF
c. 5kQ.0.2mH,200 uF
d. 5kQ.0.1mH.04 uF

5A O5H

Iy

In the given circuit, at resonance, Iz in
Amperes is equal to

a 0

b. 10

c. 5

d. 05

A circuit has two parallel branches. In one
branch. R and L are connected in series
while 1 the other: R and C are connected

in series. If R = +/L/C . which one of the
following is not correct?
a. The circuit is in resonance

b. The two branch currents are in
quadrature

c. The «circuit has an impedance
independent of its frequency

d. The two branch currents are in phase
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80.

77.

82.

51

A lossy capacitor is represented by an
ideal capacitor C with a high resistance R
in parallel. What is the Q of the circuit at
frequency ®?

a. oCR

b. 1/(oCR)
c. oC/R

d. R/(oC)

Assertion (A): Power factor is defined as the
ratio of apparent power to the average power
in an a.c. circuit.

Reason (R): The magnitude of power factor is
always less than unity.

Which one of the following relations for
power is not correct?

a. P=TVIcos0

b. P =Re part of [FI*]

c. P =Re part of [F*]]

d. P=VWIsind

1— J-
A Tc
In thé circuit shown in the figure above,
for what value of C will the current I be in

phase with the sinusoidal source voltage
V., =sin2 t?

1+ Q

1
a. —F
4
b, L1F
2
1
¢c. ——=F
2
d. 1F

A 10 mH inductor carries a sinusoidal
current of 1 A r.ms. at a frequency of 50

Hz. The average power dissipated by the

inductor is
a. OW

b. 025W
c. 0.5W
d 10W

Network Analysis- G.K. Debbe, NITW

71.

4.

39.

40.

A parallel circuit consists of two branches

: one with a pure capacitor and the other

has resistor of 5 Q2 in series with a variable

inductor. To this circuit an ac voltage of

fixed value and frequency is conmected.

The circuit will exhibit two resonances if :

a. The reactance of the capacitor is less
than 10 Q

b. The reactance of the capacitor is
greater than 10 Q

c. The reactance of the capacitor equals
10Q

d. The capacitor is removed by a short
circuit

A parallel circuit has two branches. In one

branch, R and L are in series and in the

other branch, R and C are in series. The

circuit will exhibit unity power factor

when :

a. R:\/Z
C

b. R=+LC

C. R—\/E
L

d R-L
C

Consider the following circuit:

0 -

For the above circuit, which one of the
following statements is correct? The
voltage V, is independent of R, if the input
signal frequency @ is

a. l/ﬁ
b. 1f[2\/ﬁ}
c. JIC

d. Has anv value

Consider the following circuit:

R

XC) L TC

For what value of . the circuit shown
above exhibits unity power factor?

1
a. [

JLe
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46.

48.

118.

1

b
[\/LC—RZCZJ
1
. —
[\/LC+ R?CZ]
By
RC

A parallel circuit consists of two branches.

One branch has Ry and L connected in

series and the other branch has R¢ and C

comnected in series. Consider the

following statements:

1. The two branch currents will be in
quadrature if Ry Re =L/C

2. The impedance of the whole circuit is
independent of frequency, if R = R¢
and o =1/ \/E

3. The circuit is in resonance for all the
frequencies if Ry = R¢

a. The two branch currents will be n
phase at © = IKJE

Which of the above statements are correct?

b. land2

¢c. 2and3
d. land3
e. 3and4

Consider the following circuit:

I 10Q 0.1 © 0412

For the above circuit, the current source is
sinusoidal with frequency equal to the
resonant frequency of the circuit. What is
the value of current through the resistor?

a.
. 011

b
c.
d

0

I

101
The value of the capacitance ‘C’ in the
given ac circuit to make it a constant
resistance circuit OR for the supply current
to be independent of its frequency is

CIR

a. 1/16F
b. I/12F
c. 18F
d. 1/4F

Network Analysis- G.K. Debbe, NITW
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Network Theorems

Superposition Theorem

76.

113.

62.

(M 30a

The power dissipated in the 1 Q resistor is
1 W due to the 5 V voltage source alone and
576 W due to 30 A current source alone. The
total power absorbed in the same resistor due
Lo both the sources is

(a) B7TTW
(b) 575 W
[L‘\}_/"EEE .
(d) 529 W

Assertion (A): In a linear network, the
superposition theorem can be used to calculate
power dissipation in a resistive branch of the
network.

Reason (R): Superposition theorem is valid
for currents and voltages, and therefore is
valid also for power dissipation.

Assertion (A) : Superposition theorem is
used to particular branch in a linear
network calculate the current in a of each
of the independent sources, by considering
the effect taken one-at a time.

Reason (R) : In a linear network, the
behaviour of the circuit does not vary
depending upon the source.

Consider the following statements :

Superposition theorem is applicable to a
linear network in determining

1. the current responses.
2. the voltage responses.
3. the power responses.

Which of the statements given above are
correct?

a. land2
b. 1.2 and3
c. land3
d. 2and3

55.

39.

87.

24,

If a network has all linear elements except

for a few nonlinear ones, then

superimpositions theorem

a. cannot hold at all

b. always holds

c. may hold on -careful selection of
element values, source waveform and

response
d. holds in case of direct current
excitations
'+T v TA
L® , NETWORK S ®y

The linear network as shown above has
only resistors. If I; 8 Aand , = 12 A; V is
found to be 80 V. V=0 when I; = -8 A
and I, = 4 A. Then the value of V when I,

=L=10A.1s
a. 25V

b. 50V

c. 15V

d 100V

A certain network consists of a large
number of ideal linear resistances, one of
which is designated as R and two constant
ideal sources. The power consumed by R
is Py when only the first source is active
and P, when only the second source is
active. If both sources are active
simultaneously, then the power consumed
by R is

a. Pi+P

b. (BB
(FE

d. (R=B)

A certain network consists of two ideal
voltage sources and a large number of
ideal resistors. The power consumed in
one of the resistors is 4W when either of
the two sources is active and the other is
replaced by a short circuit .The power
consumed by the same resistor when both

the sources are simultaneously active
would be

a. Zeroorl6 W

]

b. 4Wor8wW
c. Zeroor8W
d 8Worl6W

Network Analysis- G.K. Debbe, NITW
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Thevinins Theorem 79. If a resistance ‘R’ of 1Q is connected
across the terminals AB as shown in the
given figure, then the current flowing

through R will be
- A
. - T i - . R
. ! & ot
-'. - - ‘a 7. <
For the network shown above a 1A
[=(02V -2) A (I=the current delivered by b. 05A
the voltage souree V). The Thevenin voltage c 025A
Vy, and rcmstfmcc R,, for the rTetwnrk N d 0125 A
across the terminals AB are respectively 87
(a) -10V, 5Q T
(R) 10V, 5Q Resistive ' )
v v
€ -10V, 02Q Network I
(d 10V, 020
In the above shown circuit, if V = 3 volts for
69. BE=1volt,I=0;and V=2voltsforI = 2 A
90 30 and E = 0. When E = 1 volt and I is replaced
A B by a resistor of 2 ohm, then what is the value
i of V7 :
10V : (a}) 2 volts
30Q 20 (b) 4 volts
() B volts
; ; " (d} 8 volts
Thevenin  equivalent voltage V,, and 20. _ 1o
resistance R, across the terminals AB in the A ————
above circuit are N .
E—— Resistive v D I
@ 6V, 50 _ circuit l
(by 4V, 5Q .
For the circuit as shown above, if E = E1 ]
(¢) .2V 240 and I is removed, then V = 5 valts, IfE = 0
A ? and I = 1 A, then V = 5 volts. For E = E, and I
d 2V, 250 ) replaced by a resistor of 5 Q, what is the value
98. A battery charger can drive a current of 5 of V in volts ?
A into a lohm resistance connected at its {a) 50
output terminals. If it is able to charge an b 25
ideal 2V battery at 7A rate, then its
Thevenin’s equivalent will be () 75
7.5 V in series with 0.5 ohm d) 35

12.5 V in series with 1.5 ohms
7.5 V in parallel with 0.5 ohm
12.5 V in parallel with 1.5 ohms

AN oo
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Black {‘
Box |§R

For circuit shown above, the black box
contains resistors and independent sources
only. The current I'is 3 A and 1.5 A for R
= 0 and 2Q), respectively. For R = 1Q,
what is the current I?

a.
b.
C.

d.
100.

86.

69.

1A
2A
3A
4A

The Thevenin’s equivalent resistance Ry,
for the given network is
0

10
. Infinity

Which of the following statements are
associated with Thevenin’s theorem?

po o
3]
o]

1. Impedance through which current is
required 1s removed and open-circuit
voltage is found

. It is applicable to only d.c. circuits

3. The network is replaced by a voltage
source and a series impedance remains
after removing the load impedance.

Select the correct answer using the code given

below:

Code:
a. 1and2 only
b. 1and 3 only
¢. 2and 3 only
d. 1.2and3
1
N R

The black-box. N contains resistors and
independent sources. If I = 3A and 1.5A
for R = 0 and 2Q, respectively, then what
is the value of I for R = 1Q2?

a. 1A
2A
3A
4A

an o

Network Analysis- G.K. Debbe, NITW

83.

70.

49.

The resistance ‘R’ looking into the
terminals AB in the circuit shown in the
figure will be

C v,
te
V'
a. 0.5Q
b. 2Q
c. 30
d. 7Q
AAR ARA
yy iy
Tile) 50
+
1nov
‘Y‘U‘V ‘L{
40 /R

AW
Ry

For the circuit shown above, sthe value of
R is adjusted, so as to make the current in
Ry equal to zero. What is the

a. 1Q
b. 2Q
c. 3Q

d 4Q
In the network shown in the given figure,

the Thevenin source and the impedance

across terminals A — B will be
respectively
ANVWAN — AV °A
10Q 10Q
5Q
15V—=
10A .
- oB
a. 15Vand 1333 Q
b. 50Vand15Q
c. 115V and20Q
d. 100 Vand25Q
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23.

The Thevenin equivalent of the network
shown in Fig. T is 10 V in series with a

resistance of 2€). If now, a resistance of
3Q is connected across AB as shown in
Fig. II, the Thevenin equivalent of the
modified network across AB will be

———O0A | wer OA
Network . 130
— OB WORK ; OB
Fig. | Fig. 11

10 V in series with 1.2 Q resistance
6 V in series with 1.2Q resistance
10 V in series with 5Q resistance

6 V in series with 5Q resistance

/R oo

Network Analysis- G.K. Debbe, NITW

Nortons Theorem

70.

40.

4Q 4Q

24V CD gssa —

< b

Applying Norton’s Theorem, the Norton’s
equivalent circuit to the left of the terminals a
and b in the above circuit is having equivalent
current source (Iy) and equivalent resistance
(Ry) as

(a) Iy=5A; Ry=4Q

1 A; Ry

(© Iy=9A; Ry=160

]
[}

6 Q

@ Iy=4A; Ry=30Q

For the network shown in the figure, if V =
Viand V=0, then = -5 A and if V =0,
and Vi = 1. then I = 1/2 A. The values of

L. and R: of the Norton’s equivalent
across AB would he respectively.

Ao o

1.

A 1

+ : + 4,
A . Resistive A"
-~ cireuit - -

-5 Aand 2Q
10Aand0.5Q
S5Aand2Q
25Aand5Q

! | A

vy i<> R, §R2 ol

— B

For the circuit as shown above, what are the
values of the Norton’s equivalent current and
conductance between AB terminals ?

(a) —OLL and Gr=i .
R, _Rz
B ol and G= 2
R, R,
kY 1
(¢) oL and G = —
Rl R2
Y .
@ -zl and G=—i‘1—
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85.

93.

94.

63.

Match List I and List IT and select the correct

answer using the code given below the lists:

List-I

(Theorem/Law)

A. Norton’s theorem

B. Superposition theorem

C. Thevenin’s theorem

D. Kirchhoff’s current law

List IT

(Property)

1. Effect of independent sources in a linear
circuit are additive

2. Law of non-accumulation of change holds
good at nodes

3. Current source with shunt resistor
4. Voltage source with series resistor
Code:

A B C D
a 2 4 1 3
b 3 1 4 2
c 2 1 B 3
d 3 4 1 2
I
1’ b P3
Network v 3R
J' <

For the network shown as above, when I =
0, V=20V and when R = 0.I = 10A. If
now R = 3 Q. what is the value of the
current I ?

a. 6.67TA
b. 6.0A
c. 10A
d. 10A
A
N 3R
B

Norton equivalent to the network N to the
left of AB is a cu rent source 1y = 4 A

from B to A, Ry= 2Q. The current through
R when it is connected across AB = 2A.
What is the value of resistance R?

a. 1Q

b. 2Q
c. 3Q2
d. 4Q

If two identical 3 A, 4 Q Norton
equivalent circuits are connected in
parallel with like polarity the combined
Norton equivalent circuit will be:

a. 3A.8Q
b. 6A.8Q
c. 0A. 20
d. 6A.2Q

64.

66.

36.

Ny @) .
Consider the following statements:

Network Ny in figure (A) can be replaced
by the network Ny shown in figure (B)
above, when I and R, respectively. are :

1. 5Aand2Q
2. 10Aand 1Q

3. 15 Aand ;Q

4. 30Aand ; Q
Which of the following statements given

above is/are correct?

a. 1only

b. 2,3 and4
c. 1,2.3and4
d. 2and3

Consider the following properties of a

particular network theorem :

1. The theorem is not concerned with
type of elements.

2. The theorem is only based on the two
Kirchoff’s laws.

3. The reference directions of the branch
voltages and currents are arbitrary
except that they have to satisfy
Kirchoff™s laws.

Which one of the following theorems has

the above characteristics?

a. Thevenin’s theorem
b. Tellegen’s theorem
¢. Norton’s theorem

d. Superposition theorem

Consider the circuits A and B given below:
. o x

. o y
(Circuit A) ' (Circuit B)

For what values respectively of I and R,
the circuit B is equivalent to circuit A?

a. 3A,40Q
b. 4A.24Q
c. 1A,60Q
d. 2A.100Q

Network Analysis- G.K. Debbe, NITW
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Maximum Power Transfer Theorem

66. A load is connected to an active network. At
the terminals to which the load is connected,
Ry, = 10 @ and V,; = 60 V. Then the
maximum power supplied to the load is

(a) 360 W i
(b) 90 W LR gl
(€ 60W S0 ol
@ 1w g ' 3.
78. j50Q 10Q
T ——AAN—

The maximum power that can be transferred
in the load Z; in the above circuit is

(a) 1226 W
(by 625 W
(e) 245 W
(d 500 W

43. A human nerve cell has an open circuit
voltage of 80 mV and it can deliver a
current of 5§ nA through a 6 M ohm load.
What is the maximum power available from

the cell ?

(2) 016 nW
(b) 16 mW
(¢) 16W
(d)’ 16 oW

42, The Thevenin equivalent of a network is as
shown in the given figure. For maximum
power transfer of the variable and purely
resistive load Ry, its resistance should be

(60-j80) € S

L

ap o

Network Analysis- G.K. Debbe, NITW

84.

72.

92.

What is the appropriate load resistor that
draws maximum power from the source in the
circuit given above?

a. (5/6)Q2
b. (1/3)Q
c. (2/3)Q
d. None of the above

In the circuit shown above, when is the
power absorbed by the 1Q resistor
maximum?

a. R=0

b. R=2Q

c. R=4Q

d R==

In the circuit shown in the figure. the

power dissipated in 30Q resistor will be
maximum if the value of R is

30Q
16Q
90

Zero

pa o o

20

|y 1+

In the circuit show above, when is the power
absorbed by the 4 € resistor maximum?
a. R=0

b. R=2Q
c. R=40Q
d R==

Page 28



37. From a sinusoidal voltage source V, of
mmpedance Z, = R_+ jX . power is drawn
by aload Z, = R, + jX, .The condition for
maximum power in Zy is given in List — II
for the constraints shown in List — I. Match
List - I with List - IT and select the correct
answer using the codes given below the

Lists:
ListI
A. X, =zero
B. Xi =zero
C. Ry fixed
D. X; fixed
List IT
1. Z; =R, +X]
2. Z, =R, —jX,
3' ZL = Rs 7.}X:
4. Z, =R,
5 2 12
5. Z=R+[(X,+X,) ]+,
A B C D
a. 4 1 2 3
b. 2 3 4 3
C. 4 1 2 5
d. 1 4 5
38. Consider the following circuit:
BO
12V = : S 40 <R

What should be the value of resistance R,
in the above circuit if it has to absorb the
maximum power from the source?

a. 8/3 ohms
b. 3/8 ohms
c. 4 ohms
d. 8 ohms

114.

35.

Assertion (A) : Maximum power transfer
from a source with complex internal
impedance to a complex load will occur if
the source impedance is same as the load
impedance.
Reason (R) : The efficiency of maximum
power transfer cannot exceed 50%.
a. Both A and R are individually true and
R is the correct explanation of A
b. Both A and R are individually true but
R is not the correct explanation of A
c. A s true but R is false
d. A is false but R is true
A voltage source having an internal
impedance of 8 + j6 ohms supplies power
to a resistive load. What should be the load
resistance for maximum power transferred
to it?

a. 8 ohms

b. 6 ohms

c. 10 ohms
d \/E ohms

Network Analysis- G.K. Debbe, NITW
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Reciprocity Theorem
74.
z, Zy
L. .
20/£30° volts (~~ 3
Fig. (a)
Z Z,
- +
45 15 /90° volts
Fig. (b)

For the circuit as shown in Fig. (a), the
current through the ammeter is
4 £ -45° Amps. What is the current in the

61.

. AA

l AL B . : 14 By -
lz'v(E_ N E} W‘E N }sv
- Ay By Ay - By

O . ®

The terminal volt-ampere conditions of a
linear reciprocal network N are shown in
the figure (a). What is the current I
corresponding to the terminal conditions
shown in the figure (b)?

a. -1A
b. 9A
c. 10A

d 11A
In a balanced Wheatstone bridge, if the

positions of detector and source are
interchanged, the bridge will still remain

balanced. This inference can be drawn
from

a. reciprocity theorem

b. duality principle

c. compensation theorem

d. equivalent theorem

Millmans theorem

ammeter for the circuit in Fig. (b) ? 75. [ B [
7 $1200 §f51t| Q

(@) 3 < 15° Amps g i‘ \g

() 2 2£30° Amps 220V ; 200 V ; 3B =300

(¢} 4 £ 45° Amps 200V —i 220 V %

L r
(d) 5 £ -90° Amps
: In the circuit shown above, the current
through R is
(a) 6 A
by 4A
(¢) 2A
(d) 0
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18. 1/0°V Substitution Theorem

1Q
RO

53.
Y g
H{)—
1/-80°V  _jlo
e
) In the circuit shown above, the voltage

. across 2Q resistor is 20 V. The 5Q resistor
Replace the above shown circuit by a single connected between the terminals A and B
vollage source in series with an impedance. can be replaced by an ideal
@ 2V, 1a a. Voltage source of 25 V with + terminal
(by 1V, 30 upward
@@ 3V, 10 ' b. Voltage source of 25 V with + terminal
(dy 2V, 30 ‘ downward

¢. Current source of 2 A upward
32.  Five cells are connected in series in a row d. Current source of 2 A downward

and then four such rows are connected in
parallel to feed the current to a resistive
load of 1.25Q. Each cell has emf of 1.5 V Tellegens Theorem
with internal resistance of 0.2Q. The
current through the load will be 78. It is required to find the current through a
a. 333A particular branch of a linear bilateral network
b. 2333A without mutual coupling when the branch
c. 5A impedance takes four different values., Which
d 1A one of the following methods will be

67.  Match List I (Property of Network) with
List IT (Relevant Theorem) and select the _ .
correct answer using the code given below (a) Mesh analysis

preferred ?

the Lists: VAT T ) e
L lbwh(.\t.nlns equivalent circuit
A. Lincarity (c) Nodal analysis
B. Structure (d) Superposition theorem
C. Equivalent Circuit ¥ .
D. Bilateral 55. Whl_ch of the following ferms can be
. applied to any network - linear or non-
ListTT linear, active or passive, lime-variant or
1. Super position Theorem time- invariant?
2. Norton’s Theorem a. Thevenin theorem
3. Tellengen’s Theorem b. Norton theorem
4. Reciprocity Theorem c. Tellegen theorem
5. Millman’s Theorem d. Superposition theorem
Codes;
A B C D
a. 2 5 1 3
b. 1 3 2 4
c. 2 3 1 4
d. 1 5 2 3
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Two Port Network Parameters
Z-Parameters

14. A two-port network is defined by the
relation :

1,=5V, +3V,

I, =2V, -7V,

The value of le is

(a) 3
- 3isd :
(b) -3 Ll
3
(c) H
2
| (d) 51
98, 58 5Q 50
+ O— AN AN ANAN— 4
2 dy I;
+ 5Q -
A HQ2 g Ve vV,
i 4v
- o

With reference to the above network the value
of Z;; will be

(a) -3
(b) 3

) -1
(@ _=&

Network Analysis- G.K. Debbe, NITW

17. Consider the following statements for a
symmetrical T section : ;

1. Z,, and Z,, are equal. |
2. 7, and Zy are equal.
3. Z, and Z, are equal.

4. Z,, and Z,, are equal.

Which of the above stateménts are correct ?
(a\}/l and 2 only
(b) 2 and 3 only
(¢) 3 and 4 only
(d 1,2, 3and 4

68. A reciprocal two-port network is symmetrical
if
a. AA=1
b. A=C
C. Z11T Zx
d Ay=1
64.
20
T2

1’. AN : 3
. L 1 - T :
What is the value of z,; for the network
shown above?
a. -2Q
b. -12Q
c. 1Q
d 2Q
31. Two two-port network shown in the figure
is characterized by the impedance
parameters Zq;. Zyp. Zy and Zp,. for the
equivalent Thevenin’s source looking to
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47.

the left of port 2, the Vr and Zt will be

respectively
1 ¢ ) 02
Z’ N ’
v, |
1 ] 2'
Z
a VT = 1 ZT = Zzz _le
Zy+Z, €
b. V.= Zn V.Z =Z, -Z
T =T 22 12
Zy+Z, ¢
c V. = ZZle -7 ZuZzl
T Z,+z,T TR 7,42,
d V.= Zl?Vg A _ ZpZy
Tozy+z, T R z,+2,
o A 0
8
o—w . O

The lattice circuit has the following
impedances Zy =3 +j4, Zg = 3 — j4. Then
the Z-parameters would be

3+j4 0
a.
0 3-j4
3 —j4
b. J
—j4 3
3+ j4 3
C.
3 3+j4
—-j4 3
d J
3 +j4

46.

30.

Match List - I with List - II for the two-
port network shown in the given figure and
select the correct answer.

ListI

A Zpy

B. Zi»

C. Zn

D. Z»

List IT

1. R

2. R+L

3. R-Ls

4. R+Ls

5 L <« I
o Ty °
v, § R v,

o 1 : o

B
2
1
1

AN o
[‘\Jb—lI[\Ji—l;>

C
1
1
1
3

NN

. 1
In a passive two-port network, the open-
circuit impedance matrix is

[mg 2n]
L 5Q 5Q

If the input port is interchanged with the

output port, then the open-circuit
impedance matrix will be
a.

r 10Q  2Q -

50 50
b.

r5Q 20 9

| 20 100
c.

F 50 _ 1007

L 20 20
d.

F2Q 50 7

L 100 2Q

Network Analysis- G.K. Debbe, NITW
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Y-Parameters 45.  Consider the following statements:
1. The two-port network shown below
does NOT have an impedance matrix

11, b, 20 representation.
1 e - 1 2
) L% o
v 100 9§ \L>2‘1 v, 2. The following two-port network does
NOT have an admittance matrix
- = representation
le ' ° 2
The Y-parameters of the network shown :
above are I's 0 2

3. A two-port network is said to be
reciprocal if it satisfies z,, =z
Of these statements

[-0-04 0-04
a. 1 and 2 are correct

l 0-04 0-03

_. b. 1.2 and 3 are correct
L c. 1 and 3 are correct
r0-04 0-04 d. Noue is correct
(b) 80. Y3
|0-04 -0-08 le AN o 2
[0.04 —0.-03 Yl§ Y2§ En V1
(c)
|-0-04  0.03
L] IP P 2!
(_0.04 0.03 : For the z-port network as shown abave, what
(d) ig the value of Y,; parameter ?
| 0.04 0.03
(a) Y1 + Y3
29. The short-circuit test of a 2-port network is ‘b) g, -Y
. m 2
shown in figure-I. The voltage across the .
terminals AA in the network shown in , @ gy-Yy
figure-1T will be
gire 10A B (d) Yl + YZ +gn
20V '[ ' } N y2A 67. A two port network has z;; = 11/35, z;, = z; =
| ~B 2/35, zo» = 3/35. Its y11 and y12 parameter will,

respectively, be

B a. 3,-2
A b. 3,2
— N T 10V c. 13,-2
B d 13,2
a. 20V
b. 10V
c. 5V
d 2v
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69.

108.

39.

Eapivalent z netwark

The currents I; and I, at the output of 2-
port network can be written as

L=5Vi-Va
]:2 = - V] + V2
Which one of the following gives the

parameters of an equivalent it network
shown above?

a. 1 =40.y,=0.y,=10
b. »=40.y,=40.y, =10

C.

»n=10.y,=10,p, =10

52.

Two identical T-sections, such as one

shown below are connected in series.

10 Q 100
AANN

10

What is the y;; of the combination?
a. 11/2400

b. 22/2400C
c. 11/360 0
d. 22/1200

Transmission Parameters

9.

In the case of ABCD parameters, if all the
impedances in the network are doubled, then

d. »=40.y,=0.y,=20

The 2-port network shown in the circuit
given below is connected in parallel with
another 2-port network which has yi; = -
Y2=-Yy21=y2=Y

v, — o . V-

© oV,

0

The y-parameters of the composite
network will satisfy which one of the
following?

(a)

A and D remain unchanged, C is halved
" and B is doubled

A, B, C and D are doubled

A and B are doubled, C and D are

unchanged

A and D are unchanged, C is doubled

and B is halved

12.

A, B, C and D represent the transmission
parameters of a two-port network. When is
the network reciprocal?

a.
b.
C.
d.

AB-CD=1
AD-BC=1
AB-CD=0
AD-BC=0

44.

For an ideal step-down (n: 1) transformer,
which one of the following is the ABCD
parameter matrix?

a yn=Y~+g

b. yn=-Y+g

C yu=-Y+g

d yn=Y+g
o 0 o
i . N
Vl' 3 R, v,

[ —C

The (y) parameters of the network given in
Fig. 1 are given by

L[5 R
ROR
o [0 8]
ReOR
'R 0}

C.
0 0
d _Rfi 0}
R0

a.

(n 1
i
(n 0
o
i 0

| lln}

[ n 1/n
1/n 1

o =

Network Analysis- G.K. Debbe, NITW
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71.

72.

o— o

Which one of the following is the
transmission matrix for the network shown
in the figure given above?

1 1+y:}
a.
Ly Z
M+yz =z
b | }
Ly 1
1 2
C.
0.1 4
1 149z
d. y’}
z y

Two 2-port networks with (transmission
matrices,

1 2 2 4
T,= and 7; =
0.1 4 05 3

are connected in cascade. Which is the
transmission matrix of the combination?

3107
a.

122 124

1 61
b.

102 124]

1 10
C.

2.0 120

3 107
d.

124 2.2]

Network Analysis- G.K. Debbe, NITW

43.

The input voltage V1 and current 11 for a
linear passive network 1is given by
Vi=AV,+Bl, and |, =CV,+ DI,

Now consider the following network:

 1wa '
1t o— T F——°2
10 — o7

Which one of the following is the transfer
matrix?

& 0]

of the network shown above?

1 0
a.

[0 10

110
b.

0 1

0 1
C.

10 1

[0 10
d

_l 0}

Hybrid Parameters

70.

84.

What is the value of the parameter h12 for
the 2-port network shown in the figure
give above?

a. 0.125Q
b. 0.167Q
c. 0.250Q
d. 0.625 mho

Consider the following statements for a 2-
port network:

L Z,=2y,
2. 'h12 = ]”21
3. I, =-L,

4. BC-4AD=-1

The network is reciprocal if and only if
1 and 2 are correct

2 and 3 are correct

3 and 4 are correct

an o w®

4 alone is correct
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113.  The h parameters hi; and hj; are related to

z and y parameters as

a. hu:Zl] and ].122: 1/222
b. hiy=zi1and hoz = y»

c. = l/}’u and hy = 1/222
d. hiy=1l/ynand ho =y2

'47.  Match List-I (Parameters) with List-II
(Units) and select the correct answer using

the codes given below the lists:

List-I
A. hny
B. hy
C. hy
List-II
1. Dimensionless
2. Ohms
3. Siemens

A B C
a. 1 2 3
b. 1 3 2
C. 2 1 3
d. 3 2 1

13. Match List I with List II and select the
correct answer using the code given below

the lists;
List-I
(Network parameter)
A hy
B. hp
C. hgg
D. hy
List-IT
(Dimension)
1. Impedance
2. Admittance

3. Current ratio
4. Voltage ratio

Code:

A B C D
a. 2 4 1 3
b. 2 3 1 4
C. 1 3 2 4
d. 1 4 2 3

60.

68.

66.

Two two-port networks are connected in
parallel. The combination is fo be
represented as a single two-port network.
The parameters of this network are
obtained by addition of the individual :

a. z-parameters
b. h-parameters
C. y-parameters

d. ABCD parameters

Match List-I (Term) with List-IT (Concept)

and select the correct answer using the

code given below the Lists :

List-T

A. Norton equivalent of one port

B. Open-circuit output admittance

C. Reciprocal network

D. Transmission parameters

List-1I

1. Network where loop and mode
equations have a symmetric coefficient
matrix

2. Hybrid parameter h,;

3. Parameters where V; and I; are
expressed as functions of V; and -I,

4. Current source in parallel with
Thevenin impedance

A B C D
a. 1 3 4 2
b. 4 2 1 3
c. 1 2 4 3
d 4 3 1 2

Which of the following are the conditions
for a two port passive network to be
reciprocal one?

l. zn=2n
2. y2=Y¥u
3. hpp=-hy

Select the correct condition from the code
given below:

a. Only 1 and 2
b. Only 2 and 3
c. Only1and3
d 1,2and3

Network Analysis- G.K. Debbe, NITW
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74.

57.

|'d— 02

For the 2-port network shown in the figure
given above. what is the value of the
parameter hy;?

a. 15
b. -04
c. 06
d. -05

Match List ‘T with List II and select th
correct answer using the code given belo
the lists : : )

List I List IT
(Network (Measured under
" parameter) open-circuit
j conditions)
V2
A Zy 1 T 1,=0
2
i
B A 2. -‘r— I2=O
)
C Vi
. C 3 ? Iz=0
1
11
D. Z, 4 G =0
2
Code
A B C D
(a) 1 4 - 2 3
(k) 3 4 2 1 .
{0 1 2 4 3

(dy 3 2 4 1

16.

95.

Match List I with List II and select the
correct answer using the code given below
the lists :

List 1 List 11

(Excitation) (Twao-port
parameters)
A I, L L. %
B. V,V, 2. ¥
C. V,L 3.
D. L,V, 4. h
Code :

@ 1 2 3 1
(b) 4 2 3 1

() 1 3 2 4
(d) 4 3 2 1

A two-port network has the ABCD parameters
['f 3
‘ . Two such identical networks are
13 4

cascaded. The ABCD parameters of the overall

cascaded network will be

14 16
(a)

b 8 )

73 . 88
(b)
|33 40}

g
(c)

10

[49 64
(d)

|9 16

Network Analysis- G.K. Debbe, NITW
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21. A two-port network is described by the
following equations :

V, =501, + 201,
V, =301, + 101,

Then, which one of the following is not

correct ?

(a) Zy5=20"°

b) Y,=02 4
() hy,=20

(d) A=2b

24, Consider the following statements :

The transfer impedances of a 2-port network
remain constant when the position of
excitation and response are interchanged if
the network

1. is linear.

2. contains bilateral elements.
3. has high impedance.

4. is resonant.

Which of the above statements is/are
correct ?

(a) 1 and 2 only
(b) 1,3 and 4.only
(¢) 2 only

(d 1,2, 3and4

Network Analysis- G.K. Debbe, NITW

Network Functions

102.

114.

52.

1 2
“O0VT - o
<
Zn—> ez
<
v ' 2

If the driving-point impedance Z,; of the
network shown in the figure above is given

by Zu_kl{H?’J then what is the

driving-point impedance Z,; ?

a. kz('m]
s+3
b. k2(5+5]
s+8
c. kz(s—ﬂ)
s+5
d kz(s+8J
s+5

(k; and k, are scale factors)
The driving point

s+8

impedance

Z(s)= S*2  The system is initially at
s+3

rest. For a voltage signal of unit step, the

current i(t) through the impedance Z is

given by

a. 2-¢"

b. 3/2-1/2&

c. 3/2-1/2¢*

d. 3-2¢7*

In the given 2-port network, if the driving-

point (d. p.) impedance at port 1 is

(s + 2)

(s+5)

port 2 will be

lo-

zZ, (s) =K,

the d. p. impedance at
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65.

53.

116.

What is the open circuit impedance Z’1; (5)
of the network shown in the figure given
above?

a. 10+2s

e
o

d. 10-2s
The realization of the driving points
impedance function

Z(S):(a32+75+3)/(32+33+,8) is
shown in the circuit given below:

10

AN
z2Q
i,
Z(s) =

-
3 ;: 10
o

What are, respectively the values of o and

B?

a. 5.2

b. 25

c. 2.3

d 2.1
Assertion (A) : A two-terminal network
representing a given driving point
reactance function is said to be a canonic
or a fundamental network.

Reason (R) : A driving point reactance

function is totally specified by the location

of poles and zeros.

a. Both A and R are individually true and
R is the correct explanation of A

b. Both A and R are individually true but
R is not the correct explanation of A

c. A is true but R is false

d. A is false but R is true

Network Analysis- G.K. Debbe, NITW

53.

61.

The realization of the driving points
impedance function
Z(S)Z(Q’-Sz+7S+3)/(52+3S+ﬁ) is
shown in the circuit given below:
- 10
20 _]_1 "N\:L
o [ L T
What are, respectively the values of o and
B?
a. 5.2
b. 2.5
c. 2.3
d 21
For the network shown above, Match List
I (y-parameter) with List IT (Value) and
select the correct answer using the code
given below the Lists:
ListI
A v
B. yi2
C. yn+yn
D. y»
ListII
1. s+1
2. -1
3. 1+1/s
4. s
A B C D
a. 3 2 4 1
b. 1 4 2 3
c. 3 4 2 1
d. 1 2 4 3

73.
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78.

41.

42.

For the network shown in the figure given
above, what is the value of z/s?

s +25+2
s+1
b, = +2 .
(s+1)
s+1
c. e —
sT4+25+2
(s + l)2
d.
(s+2)
—WM— .
L IR
Z(s} 20 ——{ ’~
&
What are the poles and zeroes of Z(s) of
the above network?
a. s=-12,s=-6
b. s=-6,5=-12
c. s=-3,s=-6
d. s=-2,s=-4
d. 1/(1+2s)
The impedance of a parallel RLC network
is Z(s)= 2573 . Then the value
57 +0.55+100
of R, L and C are, respectively
a. 10Q,1/20H,1/5F
b. 1Q, 12H.1/5F
c. 10Q,1/20H,12F
d 2Q,1720H,1/5F
For a driving point impedance function

Z(S):S+a'

the voltage will lead the
s+

current sinusoidal input, iff
a. o and p real positive and o >

b. « is real positive and p is real negative
and o > B

c. o and B are real positive and p > o
d. o and p are real negative and p > a

Network Analysis- G.K. Debbe, NITW

85.

43.

44.

86.

(e, ‘(0}5"— J- -0
v, 4 1 e \f:
o | %)

For the two port network shown above,
what is the voltage transfer function V,(s) /
Vl(S)?

a. s/(1+2s%)

b. s/(1+25)

c. 1/(1+2s%H

[+ —NAA

-3 ==
20 1/Cs Ls

O

The impedance Z(s) in the above circuit is

1( s+(R/L) ]

a. R
Cls*+(R/L)s+(1/LC)

b L s+(1/RC) '
" Ll s’ +(L/RC)s +(1/ LC)

1( s+(R/L) ]

C. J—
Ll s*+(1/RC)s+(1/LC)

o L s+(1/RC) '

© C\s*+(R/L)s+(1/LC)
A unit step current of 1 A is applied to a
network whose driving point impedance is

V(s) s+3

Z(s)= = 5.
1(s)  (s+2)
Then the steady state and initial values of
the voltage developed across the source
are respectively

a. (3/4V,1V)
b. (1/4V,3/4V)
c. (3/4V.0V)
d. (1V,3/4V)

Assertion (A): A driving point impedance

function has multiple zeros on fro—axis of

the s-plane

Reason (R): A positive real function has

no multiple poles or zero on jw-axis of the

s-plane.

a. Both A and R are individually true and
R is the correct explanation of A

b. Both A and R are individually true but
R is not the correct explanation of A

c. Aistrue but R is false

d. A s false but R is true
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91.

104.

105.

47.

Match the List I (Network) with List II
(Poles of driving- point impedance) and
select the correct answer:

List I
A LC
B. RC
C. RLC
D. RL
List II
1. Negative real
2. Imaginary
3. Either real or complex
Codes;
A B C D
a. 1 2 3 1
b. 1 2 1 3
c. 2 1 1 3
d. 2 1 3 1
A pole of driving point admittance
function implies
a. Zero current for a finite value of
driving voltage

b. Zero voltage for a finite value of
driving current

c. An open circuit condition

d. None of (a). (b) and (c) mentioned in
the question

The driving point function of the circuit

shown in the given figure when s—0 and

s—oo, (the elements are normalized) will

respectively be
[ 03 F

.'-'-“"'w'-—-‘-_l
Z . = OSF 4

a. l/sand2/s

b. 1/sand 0.75

c. 0.75 and 2/s

d. 2/sand 0.75

Consider the following circuit:

° e

15 F in

i
Z(s) R,

In the above circuitZ(s)=2 as s >

and Z (s) = 3 as s—0. What are,

respectively the values of Ry and R»?
a. 6Q,30

b. 40,20
c. 30Q.6Q
d. 60.20

Network Analysis- G.K. Debbe, NITW

Characteristic Impedance
67. What is the characteristic impedance Z, of

a line having resistance R, inductance L,
capacitance C and conductance G?

R+ joL
G+ joC
G+ joC
R+ joL

G
c. R+jol——
oC

2
d. ,|R? +(mL—L]
wC
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Network Synthesis

43.

The driving-point impedance function of a
reactive network is:

2(s)- A9 Zfs)z(f;)m)

Consider the following circuits in this
regard:

Fig IV
The first second Foster forms will be as in
figure
a. Tand III respectively
b. IIand IV respectively
c. TIandIIrespectively
d. III and IV respectively

14. Which one of the following is correct? The
impedance function

(52 + l) (52 + 3)

5 (.s*;3 + 2)

a. LC driving point function
b. RL driving point function
c. RC driving point function

d. PLC driving point function
45.  The polynomial

P(s): (S— 1)(52 + 1)(s+2)(3+3) is

is an

z(s) =

a. Hurwitz, but not strict Hurwitz
b. Not Hurwitz
c

Strict Hurwitz
d. Anti-Hurwitz
46. The poles and zeros of a driving-point

function of a network are simple and
interlace on the negative real axis with a
pole closest to the origin. It can be realized

a. By an LC network

b. Asan RC driving-point impedance
c. Asan RC driving-point admittance
d. Only by an RLC network

111. Cauer and Foster forms of realizations are
used only for
a. Driving point reactance functions
b. Transfer reactance functions v
c. Driving point impedance functions
d. Transfer impedance functions

112. For the given driving point impedance

4 2
function Z(s)= w, the circuit
5(25 +3)

realization is shown in the given figure.
Then the wvalues of L and C are
respectively

| 1
Zs) - 'I' 2 E

a. 05and5
b. 2and1
c. 4andl
d. 4and3
67. The network function, F(s)= ﬂ
(5 + IXS + 3)

represents an:

a. RL impedance only

b. RC impedance only

c. RL admittance and RC impedance

d. RC admittance and RL impedance

Network Analysis- G.K. Debbe, NITW
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46.

54.

63.

64.

65.

The driving point impedance function

Z(s)= ﬂ can be realized as a
sS4 s+

a. R-C network

b. R-L network

¢. L-C network

d. R-L-C network

Impedance

Z(.S') = [(5+3)(s+ 5)] /[(s+4)(s+6)] is
realized in the Foster’s second form. What
will be the values, respectively of R and L
in one of the series R-L branches?

a. 2Q.1/3H

b. 20,43 H
c. 2Q.5/3H
d. 20Q,2/3H

Match List I with List II with respect to the
synthesis of R-C driving point function Z(s) =
1/Y(s) and select the correct answer using the
code give below the lists:

ListI

(Form)

A. Foster I form

B. Foster Ii form

C. Cauer I form

D. Cauer II form
List IT
(Method)

1.

Continued fraction expansion of Z(s)
around s = =

2. Partial fraction expansion of Y(s)/s
3. Continued fraction expansion of Z(s
around s =0
4. Partial fraction expansion of Z(d)
Code:
A B C D
a. | 2 4 3
b. 4 3 1 2
c. 1 3 4 2
d. 4 2 1 3

The lowest and the highest critical frequencies
of an R-L driving point impedance are,
respectively

a. azero, apole

b. apole, apole

C. a zero, a zero

d. apole, azero

For an RC driving point impedance function
Zre(s)

a. Zpc(0) = Zpc(=)

b. ZR(;(O) = ch(w} only

C. ZR(;(O) < ZR(:(GQ)

d. Zpc(0) = Zpe() only

41.

97.

100.

The driving-point impedance of a one-port
reactive network is given by

(32 + 1)(s2 + 2)

a.

5(52 +3)(.s*2 +4)
b, (sz+l)(sz+3)
5(52 +2)(32 +4)
. S(Sz-l—l)
- (52+2)(52+3)
a

Consider the following network functions :
(52 +1](52 +4)
(52 + 3)(52 + 9)
(s +1)(s +9)
s(s? +4)

s(sz+9

(s + 1)(3 4)
5 (32 + 4)
(sz + l)

Which of the above functions can
represent L-C driving-point immittances ?
a. Only 1and2
b. Only 2 and
c. Only2and4
d. Only1and3
Consider the following statements in
connection with the properties of R-C
impedance functions:
1. All the poles and zeros are simple.
2. Poles and zeros interlace.
3. Poles and zeros are located on the

negative real axis of the s-plane.

Which of the statements given above are
correct?

a. 1.2and3
b. Onlyland2
c. Only2and3

Network Analysis- G.K. Debbe, NITW

Page 44



101.

74.

d. Onlyland3
2 2

Z(S) — w may
s(s”+4)

synthesized into Cauer first form as

LH &H

a.

b.

c.

d.

If Y, and Y, are the RC driving point

admittance and impedance function,
1 3
respectively, such that L (S N )(S;L )
Y, (s+2)
then, the value of Y, can be
L s+3
5+2
5 s+2
s+1
3 s+2
(s + 1) (5 + 3)
4, s+2
Which of the above are correct?
a. land2
b. 2and3
c. 3and4
d. land4

be

73.

89.

109.

28.

From the given list of driving point
impedance functions, which one can be
realized using R and C elements only

(s+8)
4(s)= (s+2)(s+6)
2-L:2019
o8

(s+2)
Zi(s)= (s+1)(s+3)
. Z,05)
b. Z,(s)
c. Z(s)
d. Z,(s)

L

O

For the circuit shown above, the poles of
the driving-point impedance function are
at which one of the following locations?

a. Apoleats=-2
b. Apoleats=-1
c. A double pole ats=-1

d. Polesats=-1ands-2
Which one of the following statements is
correct? The poles and zeros of the driving
point reactance function of an L-C
network

a. lie on the real axis of the s-plane

b. alternate

¢. lie on the unit; circle

d. are arbitrary

If the two-port network shown in the given
figure has the constant B % then z(s)

will be

L.

a. s
b. 1/s

c. s+1
d 1+1/s

Network Analysis- G.K. Debbe, NITW
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98.  Consider the following statements
regarding the driving- point admittance
function.

s*+2.55+1

T(s)=——"——

( ) s +4s+1
1. Itis an admittance of RL network.

2. Poles and =zeros alternate on the
negative real axis of the s-plane.

3. The lowest cricitcal frequency is a

pole.
4. Y(0)=1/3.
Which of these statements are correct?
a. 1.2and3
b. 2and 4
c. land3
d 1.2,3and4

99.  An R-L-C circuit for the driving-point
IR
admittance function IR‘L—SI-FCS is

_+_
R Ls

._‘-"_ LP C +

b.
- -.n -
L == C
. L .
C.
- fn iLC. .
d.
L R .

101. Poles and zeros of a driving-pomt function

of a network are simple and interlace on
the jo axis. The network consists of

elements

a. RandC
b. LandC
c. RandL
d R .LandC

27.

100.

If the driving-point impedance function
25 +1

8s? +4s+1
given figure, then the values of R, L and C
will be respectively

is synthesized as shown in the

R L -
Eamd'A’A A £ A
— t—
C
a. 1.2and4
b. 2,1and 4
c. 1.4and?2
d. 4, 2and1

Match List T with list IT for the driving-
point impedance synthesis and select the
correct answer:

List (form)

A. Cauverl

B. CauverII

C. Fosterl

D. FosterII

List IT (Networks)

1. L in series aims and C in shunt arms of
a ladder

2. Cin series arms and L in shunt arms of
a ladder

3. Series combination of L and C m

parallel
4. Parallel combination of L and C in
series
Codes:
A B C D
a 1 2 3 4
b 1 2 4 3
C 2 1 4 3
d 2 1 3 4

Network Analysis- G.K. Debbe, NITW
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D.C.Transient Analysis

43. If the initial voltage across the capacitor
of 2 Farad is V(0) = 1, the voltage and
charge on the capacitor at t = 3 sec after
connecting a current source Ig = 2 A at
t = 0 are respectively

(a) 2V, 4 coulomb
(b) -2V, 4 coulomb
(¢) 4V, 8coulomb

(d) 8V, 4 coulomb

47. Consider the following statements :

A step voltage is applied to an
under-damped series RLC circuit in which R
is variable. If R is

1.  increased, the steady-state voltage
across C will be reduced.

2. increased, the frequency of transient
oscillations across C will be reduced.

3. reduced, the transient oscillations will
die down at a fast rate.

4. reduced to zero, the peak amplitude of
the voltage across C will be double that
of input voltage.

Which of the above statements is/are

correct 7
(a) 2 only
(b) 4 only

(¢) 2 and 4 only
(d) 1,2, 3 and 4

49.

55.

3 kQ A B 4kQ
t=10

40V 5kQ 30V

Ve(®
o5 mF[ _°

For the circuit shown above, the switch has
been in position A for a long time. At t = 0,
the switch is moved to B. Then, the capacitor
voltage Vc(t) fort > 0 is

(@ Vgt)=(24-6eHV
(b) V) = (30 - 1509V
(© Vgt)=(6-6e2HV

d) Vo) =(@0-5eHV

C=2F 0-25 H 025Q5 v

+
For the given circuit, the initial inductor
current and the voltage across the capacitor

are zero and 2, respectively. When the switch

dv
S is closed at t = 0, the values of v and N

are, respectively

(a) 2, —4
(b) 0, 0:25
(¢) 0, —05
(dy 2, 0

Network Analysis- G.K. Debbe, NITW
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100.

61.

The value of V that would result in a
steady-state current of 1 A through the

inductor in the above circuit is

@ 30 \
(b) 15V
(c) 20V
(d 25V

3]‘
- i <}
12V {20

In the circuit shown above, the switch is closed
after a long time. The current ig (0") through

the switch is

(a 1A
(b)) 2/3A
(¢ 1/3A
(d\)__/O A

38.

41.

44,

oy o O 1o
AN
|
IV__3F
0V T I
+
2 Vr_[_ 6F
In the circuit shown above, switch S is closed
at t = 0. The time constant of the cireuit and
initial value of current i(t) are .
(a) 30sec, 0-BA
(b) 60 sec, 1-0 A
(c) 90sec, 10A
th 20 sec, 05 A
i switch isclosed att =0
o
10 18
0V 1+
1H 1F
i

The value of the current i(t) in amperes in the
above circuit is

(a) 0O
()10
(¢) 10e™t

d 100-€h
A first order circuit 1s excited with a de source.
The current i(t) through any element of the
circuit can be written as (if and ii are the final
and initial values, respectively, of the current)
t

: e
(a) i, - (1i - li-) e
1

(b\'/lf ii-i)e
t
© i-G—i)e T
t
@ -G —ipe T

Network Analysis- G.K. Debbe, NITW
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46.

17.

B86.

90.

100k o 1

1 0Q
- —AAAA——
+ T .
100V -
‘ - 1008 ~— 50V
1uF
_ T "

In the above circuit, the switch has been in
position 1 for quite a long time. At t = 0 the
switch is moved to position 2. At this position
what is the time constant ?

a) O1s
(b) 1s
(c)

()

In the above circuit, the switch is open for a
long time. At time t = 0, the switch is closed.
What are the initial and final values of
voltages across the inductor ?

(@ OV and OV
®) 0V and 80V
(c) 80V and 0V
() 80V and 80V

The response of an initially relaxed, linear
constant-parameter network to a unit impulse
applied at t = 0 is 4e 2 u(t). What is the
response of this network to unit step
function ? :

(a) 2(1-¢Hult)
(h) 4 - ey yt)
(¢} sin 2t

(@) (1 -4 u(t)

A

0-1H

" The network shown above is initially at rest.

What is the initial current I when the switch
Sisclosed at t=0 ?

(a) 0A
(k) 5A
() 10A
(d) 20A

45.

75.

For a series R-L-C circuit, the characteristic
equation is given as

2 R 1

5 + —8 4+ — =

L LC

1
If “Ii is denoted by o and

21, JL.C

under the condition of [32 > of, the system
will be ‘

by §3, then

(a) eritically damped
(b} under damped
(c} undamped

{d) over damped

v(t) = tult) (

The current in the above network is

(8) =1 +e ] utt)
() |t2-t+et|ult)
© |t+1+et|ut

(d |t-—1-e|ult)

20

v 20 :I[‘
What 1s the time constant of the circuit
above?

IF

a. 05s
b. 1s
c. 2s
d. 4s

Network Analysis- G.K. Debbe, NITW

Page 49



97,

93.

42.

10 ke 45.
—&_«/w\,
oo
+——_
20V _—+ 20 pF - — glﬁkﬂ

The switch of above circuit was open for

long, and at t = 0 it is closed. What is the 31.
final steady state voltage across the

capacitor and the time-constant of the

eircuit ?

(a) 0V and 01 sec

(b) 20V and 02 sec

{¢) 10V and 0-2 sec .
(d) 10V and 01 sec '

—I 41118 —
1

s

2 D 2

AN
<|
jary

The circuit as shown above is in the steady
state. The switch S is closed at t = 0. What

d:
are the values of v and E‘ti att =0%7

(a) Oand4
{(b) 4and 0
(e 2and0
{d) 0‘ and 2

In the circuit shown in the given figure, the
switch is closed at t= 0.

5

The current through the capacitor will

decrease exponentially with a time
constant
a. 05s
b. 1s
c. 2s
d. 10s

The time-constant to the network shown in
the figure is

+.._| R:: [€
V._‘ R C
a. CR

b. 2CR
CR/4

R 0

. CR/
In the cﬁ'cuit shown in the given figure, if
the switch is closed at t = 0, then the
voltage v(07) arid its derivative dv/ dt |f=[J+

will be respectively

o |
W0A I‘/ e 5H v

a. 10Vand50V/s
b. 10 Vand-50V/s

c. 100V and 200 V/s
d. 100V and -200 V/s

In the circuit shown above, the switch is
moved from position A to B at time t= 0.
The current i through the inductor satisfies
the following conditions

1. i(0)=-8A

2. di/dt (t=0)=3A/s
3. I(x)=4A

The value of R is

a. 0.5 ohm

b. 2.0 ohm

c. 4.0 ohm

d. 12 ohm

Network Analysis- G.K. Debbe, NITW
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61.

20 uF 2=_Y : R

For the circuit shown in the given figure, if
C =20 pF, v(0) =-50 V and dv (0)/dt =
500 V/S, then R 1s

a 5K

b. 3K

c. SK

d 10K
1.

O

The correct sequence of the time constants
of the circuits shown above in the
increasing order is

a 1-2-3-4
b. 4-1-2-3
c. 4-3-1-2
d 4-3-2-1

Network Analysis- G.K. Debbe, NITW

76.

78.

In the network shown above, it is given

that v=1V and % =-10 V/s at a time f,
3

where t is the time after the switch S is
closed. What is the value of C?

a. 0.05F
b. 0.1F
c. 0.15F
d 02F

A series R-L-C circuit is switched on to a
step voltage V at t = 0. What are the initial
and final values of the current in the
circuit, respectively?

a. V/R. VR

b. Zero, Infinity

c. Zero, Zero
d

. Zero, V/IR
102 . =0 .. 20

L T

In the circuit show above, the switch is open
for a long time and closed at time t = 0. What
is the current through the switch after the
switch is closed?

a. Zero

b. 1A
c. 2ZA
d 5A

12V

In the circuit shown above, the switch is
closed at t = 0. What is the initial value of the
current through the capacitor?

a. 0.8A
b. 1.6A
c. 24A
d 32A
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22.

40.

Match List I with list II and select the
correct answer:

ListI

A. A series RLC circuit is overdamped
when

B. The unit of the real part of the complex
frequency is

C. If F(s) is the Laplace transform of f(f)
then F(s) and f(t) are known as

D. If 1(t) and its first derivative are
Laplace transferable then the initial
value of (1) is given by

List IT

1. f(t)=sF(s)

limt—0 lims— o

R*/4L% < 1/LC

rad/s

inverse functions

R¥4L*> 1/LC

neper sec!

f(t)=s F(s)

limt—>0 lims—>0

8. transform pairs

NS AN

A B C D
a. 5 6 8 1
b. 5 6 1 8
C. 6 5 3 4
d. 6 5 7

Which of the following statement (s) is/are
true of the circuit shown in the given
figure?

51

L 2H w |,

5 \LT F -I-_ v 10

1. It is a first order circuit with steady-

state values of ¥V =§V,I =§A

]

2. Itis a second order circuit with steady
state valuesof V=1V;I=1 A

3. The network function V(s) /I(s) has
one pole.

4. The network function V (s) /I(s) has
two poles.

Select the correct answer using the codes

given below:

a. land3
b. 2and4
c. 2 alone
d. 1 alone

72.

73.

74.

38.

-Lum

GQD 32 T

In the circuit shown in the figure above, if
iy = u(t) A, then what are the initial and
steady-state voltages across the capacitor?
a. 1VandIV,respectively

b. 1V and 0, respectively

c. 0andIV.respectively

d. 0and 0, respectively

In the circuit shown above, the constant
current source of value I is switched on at t
= (. What are the values of currents i; and
12 at t = 0, with zero initial conditions ?

I I
0

b
—

In the circuit shown in the figure given
above, the switch is opened at t = 0 after
having been closed for a long time. What
is the current through 50 Q resistor?

—1/160 t
a. 3e
36_1“00 t

3e—100 t

3e—l 60t

10

b.
c.
d.

ol

In the circuit shown above, the switch is
closed at. t = 0. The current through the
capacitor will decrease exponentially with
a time constant

=1 F

a. 05s
b. 1s
c. 2s
d 10s

Network Analysis- G.K. Debbe, NITW
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90.

91.

42.

43.

116.

34

At t =0, the switch k is thrown from b to a
of the circuit as shown above. What are the
values of v(0") and i(0%)?
a. 50V,90 mA
b. 50V. 100 mA
c. 50V, 110 mA
d. 50V, 120 mA
An R-C series circuit, initially at rest has a
step voltage signal. The response v(t) 19.
across C is v(f) = 1 — e If now there is
an initial voltage at C of 3 volts, what is
v(t) for the same step signal?
a. 1+3e™
b. 1+2e™
c. 3"
d. None of the above

The circuit shown in the given figure is in

steady-state with, switch °S” open. The

switch is closed at t = 0. The values of

V. (0+) and ¥, (=) will be respectively 20.

e |
N % o s f‘ 10

a. 2V,0V

b. OV2V

c. 2V.2V

d. OV, 0V
After closing the switch “S” at t = 0, the
current i(f) at any instant ‘t” in the network
shown in the given figure will be

PR
21.

1 W’
TIW

a. 10+10e"
b. 10-10&"
c. 10+10e™™
d. 10-10e7%

The steady state in the circuit, shown in
the given figure is reached with S open. S
is closed at t=0. The current Tatt=0" is

0.01 H

RO oR

Network Analysis- G.K. Debbe, NITW

A series RL circuit initially relaxed. A step
voltage is applied to the circuit. If = is the
time constant of the circuit, the voltage
across R and L will be the same at time t
equal to

a. rlog, 2

1

b. rlog, —

7l08. 5

C. llog‘?z
T

1 1

d. —log, -

T geZ

A series RL circuit is initially relaxed. A
step voltage is applied to the circuit. If 7 is
the time constant of the circuit, the voltage
across R and L will be the same at time t

equal to

a. t(n2

b. r fn(%]
c. /7 in2

d. 1/t f??(%)

For the following circuit a source of V,(t)
=e " is applied.

10
v[(t) T 1F vz(t)
Then the resulting response v,(t) is given
by
a. e+et
b ¢*
C. e—t _ e—Zt
d. 2
A
mea
27k

The time constant of the circuit after the
switch shown in the figure is opened is

a. 02s

b. 5s
c. 01s
d. dependent on R and hence cannot be

determined unless R is known
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107.

108.

33.

A unit step u(t-5) is applied to the RL
network

‘
'-ﬁ‘-nl‘-l'

The current i is given by
a. l-e’

b. [l—ef(H)Ju(f—S)

C. (l—e’f)u(i‘—S)

d 1-¢
The response of an initially relaxed system
to a unit ramp excitation is (r + e"‘) CIts

step response will be

a. 1/2t—€"
b. 1-¢”

c. —e”

d. t

In the network shown in the figure, the
switch ‘S’ is closed and a steady state is
attained. If the switch is opened at t = 0,
then the current i (t) through the inductor
will be

S
Li
5VT 0.5 H
a. Cos50tA
b. 2A
c. 2cos100tA
d. 2sin50tA

Network Analysis- G.K. Debbe, NITW

50.

56.

[

12vFC ZQ§ /81'
I | |

The capacitor in the circuit as shown
above is initially charged to 12 V with S,
and S, open S, is closed at t = 0 while S, is
closed at t = 3. The waveform of the
capacitor is represented by

a.
4Al\|\
| 3 6
b.
4A|A
| 3 —t
C.
4A¥
3 6 >t
d.
%\/
s
g =4
. 1o . " Nuwa
Uv() 2H]1v
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The circuit shown above is under steady-
state condition with the switch closed. The
switch is opened at t = 0. What is the time
constant of the circuit?

a.

59.

87.

65.

b
C.
d

0.1s
0.2s
5s
10s

<4

If the switch S in the circuit shown above

is opened at t = 0, what are the values of

v(0™) and dv/dt (07), respectively?

a. 100V, 10,000 V/s

b. 100 V.-10,000 V/s

c. -100V, 10,000 V/s

d. -100V,-10.000 V/s

On closing switch S’ the circuit in the
given figure is in steady-state. The current

in the inductor after opening the switch ‘S’
will

L4F

zv(j ..

IH

a. decay exponentially with a time
constant of ?

b. decay exponentially with a time
constant of 0.5s

c. consist of two decaying exponentials
each with a time constant of O.5s

d. be oscillatory
10
MW

e §{r — t

In the circuit given above, the steady state
is attained with S open. S is closed att= 0.
What is the value of current T at t=07?

a. 2A

b. 225 A
c. 3A
d 4A

72. In an RLC series circuit, if the resistance R
and the inductance L. are kept constant but
capacitance C is decreased, then which one
of the following statements is/are correct?

1. Time constant of the circuit is changed.
2. Damping ratio decreases.

3. Natural frequency increases.
4. Maximum overshoot is unaffected.

Select the correct answer using the code
given below

a. land2
b. 2 only
c. 2and3
d. 3and4

108. In the network shown, the switch 1is
opened at t = 0. Prior to that, the network
was in the steady - state. v, (f) at t =07 is.

EFs i
- AP ST
o 1H
a. 0
b. 5V
c. 10V
d. 15V

109. In the network shown in the figure, the
switch had remained closed for a long time
on the 10 V source side. If at time t = 0, 1t
is changed to the 12V side, then after one
time constant, the voltage across 5Q in the
circuit will be

oy
o 1 T
a. 5V

b. 3¢V
c. 10V
d 12V

110. For the circuit shown in the figure, the
value or R for critical damping will be

<]
—_——
-
o
<
L
ool
s}

10.5 ohm

a.
b. 6ohm
c. 3.50hm
d. 3 ohm

Network Analysis- G.K. Debbe, NITW
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47.

75.

41.

42.

In the circuit shown, the switch is opened
at t = 0. Prior to that switch was closed., i(t)
att=0%1is

' Switch

o _
20 e 1Q
20

4v+_.L _ Tua

a. 2/3A
b. 3R2A
c. 153A
d 1A
” L c
o—AMW—r—A—.
2p im 1IF

: : -

A step voltage is applied to the circuit
shown above. What is the transient current
response of the circuit?

a. Undamped sinusoidal

b. Overdamped

¢. Underdamped

d. Critically damped

Consider the following circuit:

The circuit shown above is in steady state
before closing the switch. What is the
current i(o") through the switch if the
circuit is closed at t = 0?

a. —4A
b. 0A
c. 4A
d 12A

Consider the following circuit:
30 200
Y

I

v

w

oV

The circuit shown above aftains a steady
state with the switch S closed. What is the
value of 1(t) for t = 0, if the switch S is
opened att=0?

a. 0.5+0.5¢>"
b. 0.6-0.1e>"
c. 0.5-0.5¢7"
d. 0.6-0.6¢7"

Network Analysis- G.K. Debbe, NITW

46.

88.

A voltage v(f) = 6 ¢ is applied at t =0 to
a series R - L circuit with L = 1H. If i(t) =
6lexp (-2t) - exp (-3t) then R will have a
value of

a. 23Q
b. 1Q
c. 3Q
d. 13Q

In the circuit shown in the figure, i(t) is a
unit step current. The steady-state value of
v(t) is

‘ _L 1, I :
"‘“é)-_ T”:- Jiﬂ :u T
a. 2.5V
b. 1V
c. 01V
d. zero

A.C.Transient Analysis

7.

A series R-L circuit is to be connected to
an a.c. sourcev(r)=V sin(wt+ @) volt.
Which one of the following is correct?

The transient current will be absent if the
source 1s connected at a time tp such that

a. wt,=0
T

b, @t =—
2

-1 ol
C. ofy=tan 5’y

d. of, has any arbiter value
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Magnetically Coupled Circuits

33.

60.

63.

The mutual inductance between two
coupled coils is 10 mH. If the turns in one
coil are doubled and that in the other are
halved, then the mutual inductance will be

a. SmH

b. 10 mH
c. l4mH
d. 20 mH

Two identical coils of negligible
resistance, when connected in series across

a 50 Hz fixed voltage source, draw a
current of 10A. When the terminals of one
of the coils are reversed, the current drawn
is 8A. The coefficient of coupling between
the two coils is

a. 1/100
b. 1/9
c. 4/10
d. 8/10

Consider the following statements:

In the circuit shown in the figure, if the
equivalent impedance between X-x is Ze

then

K

T

03 7 ——3 210

0 3y

I Z,=2+j5
2. Z,=2+3
3. I =-I,
4. I =1,

Of these statements

a. 1 alone is true

b. 2 and 4 are correct
¢. 2and 3 are correct
d. 1 and 4 are correct

Network Analysis- G.K. Debbe, NITW

6l.

119.

52.

a.
. 04

b
c.
d. 0.0025

Two coils are coupled in such a way that
the mutual inductance between them is 16
mH. If the inductances of the coils are 20
mH and 80 mH respectively, the
coefficient of coupling is:

0.01

0.1

The resonant frequency of the given series
circuit is

P

2’H 2H
a. 1/27\3H:
b. 1/4z\3H:
c. 1/4z\2H=
d. lffr\EHz

The inductance matrix of a system of two
mutually coupled inductors shown in Fig.

—

2F

lisgivenby L=| >
1S g1ven
& 4 7

B D
o TETTNo—0 DO TTL:
C .

Fig. 2

When the inductors are connected as
shown in Fug 2 the equivalent inductance
of the system is given by

a. 20H

b. 41
c. 16H
d 8H
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Graph Theory 63.

27. In the graph shown in the figure. one
possible tree is formed by the branches

4,5.,6.7. Then one possible fundamental cut

set 1S
6 ' 7 What is the total number of trees for the
1 12 3 |a graph shown above?
a. 4
1238 c. 12
lé). 1,2,5,6 d. 16
o 102. For the graph shown in the given figure,
c. 1.2,68 one set of fundamental cut-sets would be
d 1.23.7.8 :

68.  Which one of the following statements is

not correct?

a. A tree contains all the vertices of its
graph

b. A circuit contains all the vertices of its
graph

¢. The number of f-circuits is the same as
the number of chords

a. abc; cde, afe
b. afdc, cde, abde
C

d. There are at least two edges in a circuit . cbfe, afe, bdf

d. cbd. abde. cde
42.  Consider a spanning tree of the connected

graph:

What is the number of fundamental cut-

sets?
a. 15
b. 16
c. 8
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80.  Consider the graph and tree (dotted) of the
given figure:

The fundamental loops include the set of
lines

(1.5.3). (5. 4.2) and (3. 4. 6)

. (1.2.4,3).(1,2,6).(3.4.6)and(1,5.4.6)
(1.5.3), (5.4.2). (3.4.6) and (2.4,3.1)
(1.2.4,3) and (3, 4, 6)

b

Aap o

41.  Consider the following graph:
6

Which one of the following is not a tree of
the above graph?

e

N4

15.

68.

Figure given below shows a graph with 6
vertices and 8 edges.

7t

With reference to the above graph, match
List I with List IT and select the correct
answer :

ListI

A. Fundamental circuit of chord 6’
B. Fundamental circuit of chord 7°
C. Fundamental circuit of chord 8’
List IT

1.

bl

Ao oo

The edge set (1°,2°,4°, 6")

The edge set (2°, 47,57, 7")

The edge set (2°, 3", 5", 8")

The edge set (1°,2°,4°,7")

The edge set cannot be determined
A B C

(NS N TS
N W R
LW oA R W

For the network graph shown in the figure
given above, which one of the following is
not a tree?

a.

Network Analysis- G.K. Debbe, NITW
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16. In the .gl‘aph shown in the figure, one
possible tree is formed by the branches 4.
5.6.7:

Then one possible fundamental loop is
a. 1.4.5
b. 2.3.5
c. 3.4.8
d 6,7.8
d 7
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Locus Diagrams

72. In a series RLLC circuit, the locus of the tip
of the admittance phasor in the complex
plane as the frequency is varied, is:

a. A semicircle in the upper half of the G-
B plane having the centre at [%0)

and radius 1
R
b. A circle in the upper half of the G-B

plane having the centre at L,O
(2R)

and radius L
(2R)
c. A semicircle in the bottom half of the
G-B plane having the centre at

{%,0} s L

d. A semicircle in the upper half of the G-

B plane having the centre at (—%,0}

and radius 1

110. What is the locus of the tip of the voltage
phasor across R in a series R-L.-C circuit?

a. A parabola
b. An ellipse

c. Acircle

d. A rectangular hyperbola

3-Phase Circuits

19. A balanced RYB-sequence, Y-connected (Star
connected) source with Vipn = 100 volts is
connected to a A-connected (Delta connected)
balanced load of (8 + j6) ohms per phase.
Then the phase current and line current
values respectively, are

(a) 10A; 30 A
() 10/3A; 30 A
() 10A; 10A

(d) 104J3A; 1043A

59.

76.

45.

51.

A 3-phase, 3 wire supply feeds a load
consisting of three equal resistors
connected in star. If one of the resistors in
open circuited, then the percentage
reduction in the load will be

a. 75

b. 66.66

c. 50

d. 3333

A 3-phasedelta-connected symmetrical
load consumes P watt of power from a
balanced supply. If the same load is
connected in star to the same Supply. then
what is the power consumption?

a. P/3

b. P

c. \E /P

d. 3p

A Dbalanced delta connected load has an
impedance of 9.30° ohms per phase.
What is the impedance per phase of its
equivalent star?

a. 27 £30°Q

b. 27 /90°Q

c. 3.230°Q

d. 3.220°Q

Two resistors of equal value are connected
in series across the lines B and C of a
symmeirical 3-phase 400 — V system.
What is the magnitude of the wvoltage
between the line A and the junction of the
resistors?

a. 400/+/3

b. 20043
c. 400/3
d

10043
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