NETWORKS TEST |

Number of Questions: 35

Directions for questions 1 to 35: Select the correct alterna-
tive from the given choices.
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Given filter is
(A) Band pass filter
(B) Band stop filter
(C) Low pass filter
(D) high pass filter
2. The driving point impedance of the circuit shown in
below figure is

A
+
Vv, 40 T2F 330
X 60s+16 27s+6
(A) 27546 (B) 60s+16
645+ 60 24s+27
© 245427 (D) 645+ 60

3. A parallel RLC circuit has R = 1kQ, L = 4mH and
C = 10pF then Q is
(A) 2x107 (B) 200
(C) 100 (D) 50

C

5

e

In given figure the capacitors — C,, C,, C,, C,, C have
capacitance of 4F, 10F 4F, 8F, 2F respectively. Then
the effective capacitance between the points x & y will
be

(A) 4F (B) %F

8 1
C) —F D) —F
()3 ()4

5.

10.

11.

Time: 90 min.

In given below circuit the voltage V is

2kQ
v
2 ke
11V J_D @5 7V
sk O
4kQ
(A) 2V (B) 6V
©) 1V (D) 10V
The value of i_in the given figure is Amp.
3Q 1Q
AV MAN—
ﬁ
ix
12V 2A M

7 2iy

5
Function s + 4 + ; can be realized

(A) as an admittance but not as an impedance.

(B) as an impudance but not as an admittance

(C) both as driving point impedance and as a driving
point admittance

(D) neither as an impedance nor as an admittance

Width of resonance curve in a R — L — C network is

determined by
(A) R alone (B) L alone
(C) Calone (D) AllR,L,and C

If two, two — port networks, are connected such
that, the short circuit admittance matrix of the
overall network is sum of the short circuit admit-
tance matrices of individual networks, find type of
connection?

(A) Series connection (B) Parallel connection

(C) Cascade connection (D) None of these

With respect to Hybrid parameters, which one of the
following statement is correct ?

(A) h, and h,, are dimension less

(B) %, and h,, are dimension less

(C) h, and h , are dimension less

(D) &, and h, are dimension less

It is required to find the current through a particular
branch of a linear bilateral network without mutual
coupling when the branch impedance takes five dif-
ferent values which one of the following method is
preferred?
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12.

13.

14.

15.

16.

17.

(A) Mesh analysis

(B) Super position theorem

(C) The venin’s equivalent circuit
(D) Nodal analysis

The Number of fundamental cut — sets of any graph
will be equal to

(A) Number of tree branches

(B) Number of twigs

(C) Number of nodes

(D) Number of loops

Consider a 48V battery of internal resistance is 6 Q
connected to a load resistance. The rate of heat dissi-
pated in the resistor is maximum when the current
drawn from the battery is i. the current drawn from the
i

battery will be 3 when R, is equal to
(A) 300 (B) 240
(©) 6Q D) 120
| 2kQ 9|

+ C 2kQ

Vv, —=100uF == 500pF
The input capacitance is
(A) 600 pF (B) 50 pF
(C) 10 pF (D) 200 uF

Reactive power is given as 500 VAR and leading power
factor is 0.6, then Apparent power is

(A) 833.33VA (B) 625VA

(C) 666.67VA (D) 500VA

For given Two port network. The Transmission matrix
is

+ 159] +

NEE o [7 -
W5 5 S
o [16 02 o [267 067
© {6.2 1.4} ®) [10.67 1.67}

For a series R — L — C circuit, the characteristic equation

R 1
is given by s +IS +—=0 is denoted by o

R

JTRY)
1

and _\/E by B, then under the condition * < o?, the

system will be
(A) critically damped
(C) undamped

(B) under damped
(D) over damped

18.

19.

20.

Consider given circuit and find the value of ® where
circuit exhibits unity power factor?

B) zc

1
® e
1 1
© JLC +R*C? @) JLC-RC?

If two circuits shown below are equivalent then which
one of the following is correct

50 50
— X 1 X
| I |
+
26V = CIOENC)) ﬁ
0 + E
=T
y y
1 E=-2Vand R=9Q
2 E=—-4Vand R=6Q
3 =—Vand R=4Q
4 without knowing R value we cannot find R and E
values

Select the correct option
(A) 1and?2 only
(C) 2 and 3 only

(B) 4 only
(D) 1,2and 3 only.

In given circuit, the voltage across 3Q2 resistor is 30V.
The 5Q resistor is connected between the terminal P
and Q can be replaced by an ideal

(A)

voltage source of %V with + terminal in
upward direction

(B)

0
voltage source of TV with + terminal in down

ward direction
1 0 . . .
current source of 3 A in up ward direction

©

10
(D) current source ?A in down ward direction



21.

22.

23.

24.

25.

Find the change in current in below given circuit
by compensation theorem, when the reactance has
changed to j20Q

N
200

+

80.45°(~)

%j4OQ

(A) 1.79 £ -18.438
(C) 28.28.45°

(B) 0.56 £ -18.438
(D) 1.26 £26.57°

The average power absorbed by inductor, resistor and
capacitor respectively are

-4
[l
j4Q 1

3Q§

15.20° @800

(A) OW, 0W, 4.6W
(C) 4.6W,-4.6W, 0OW

(B) OW, 4.6W, OW
(D) 4.6W, -4.6W, 4.6W

The value of V in the given network is?

(A) 29V (B) 12V
(C) 19V (D) 2.5V

In the given circuit the current / is

—>

IO
10490° 40 2/0°A
-i3Q j4Q
1Q 4/0°A 10
(A) 6£0° (B) 2.0°
(C) 521074 (D) 4/57°

The circuit given below has input impedance. Assume
zero initial conditions for an input V, (¢) = 10t e"""u(%).
Current in the circuit at £ = 50ms will be

26.

27.

28.
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Z(t)

Where Z(1) = e (1 + 10¢) u(f)

(A) 10A (B) 6.7mA
(C) 6mA (D) 3.6A
-j8n j6Q
25./60°

The output voltage V_ is
(A) 21.88 £55.36°V
(C) 28.4£80°V

(B) 30.35./89.06°V
(D) 35.13/77.65°V

In the following circuit if ® = 3rad/s, the resonance
occurs when C is

6Q

(A)
2))
©
(D)

The circuit shown in below figure, if the current through
inductor ‘L,” is Zero Then Which one of the following
relation is correct

4F
1

324
Not possible to get resonance

+
V,,®

17

A ol 1
(A) R wC,R,

(B) tan’! w_Ll"‘tan*l oC, R, =0
R 413

=0

o 0L a1
(C) tan ——+tan
R C, R,

wl
(D) Rl =R,C,0
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29. | 0.5V4 |
1 2
+40 - on+
7 T
Vi %29 %49 Ve
o o

The admittance parameters (Z,, and Z,) would be

(A) 1Q and 4Q
(C) 1Qand2Q

(B) 0and2Q
(D) -1.5Q and (Ej Q

30. Find the response of given network when V, = 6cos3t
volts.
2H
20
"
Vi 30 é 502V,

(A) 0.29cos3t+ 0.36sin 3¢ V'
(B) e**+0.29cos3t V

12
() He‘“’ —0.36c083t 7

(D) 2cos (3t—44)"

31. Maximum average power can be transferred by given
network is

(A) zero Watts
(C) 0.56 Watts

(B) 0.283 Watts
(D) 0.637 Watts

Common data for questions 32 and 33:
In given circuit bulb 4 uses 30W when it is ON, Bulb
B, uses 20W when it is ON, bulb C uses 15W when
light is ON,

18A

R W O

A B C

15V

32. The additional A4 bulbs in parallel to this circuit, that
would be required to blow the fuse?
(A) 5 ®) 7
(©) 4 (D) 8

33. How many additional parallel 4, B, C bulbs in parallel
are required to blow the fuse?
(A) 5 (B) 4
© 3 (D) 6

Data for Linked Answer questions 34 and 35:

t=0

via

% 4kQ

!
sma (1) |S §5kQ

6kQ
34. The value of V is
(A) 17.8V (B) 40V
(C) 222V (D) zeroV

35. Find the voltage across capacitor for t > 0.
—1007
%(e 3o— I)V

-1 _1oos
Tx[e 3 —lJmV (D) None of the above

1007

B) e’V

(A)

©

1. B 2. A 3.D 4. A 5.D
12. B 13. A 14. C 15. B 16. C
22. B 23. C 24. C 25. D 26. A
32 B 33 B 34 A 35 B

7. C 8. D 9. B 10. C 11. D
17. D 18. D 19. D 20. A 21. D
27. A 28. A 29. C 30. D 31 C
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HINTS AND EXPLANATIONS

. Ifo=0thenL - S.C

A7

Vv, vV

I -
C — O.C then output is across capacitor.

Ifo=owthenL -> O.C
C — S.C then outputs is across inductor

So it is Band stop filter Choice (B)

Bl-

|—>

Zf“[”(”'%ﬂ

60s+16
275s+6

Choice (A)

Choice (D)

C C,=C,C,
Given Network is balanced bridge
_ C,xC, N C,C
“C+C, C+C

5
FS)=st+4+ 3

4x8 4x2
=t
12 6
Ceq =4F Choice (A)
2kQ
ri .
oy 10V

116)25\1 + 1v<)7v

AR
6V
+ _
4k
Choice (D)
6. Due to 12V source:
1Q
/\/\/\/\ VWA
—ixt
2ix1
=12- 41 - 21 =
il =2 amp
Due to 2A source:
30 v 1Q
ANV AV

RN ix11

CT 2 A N 2ix"

3=
= =3l
KCL:
11 .11
i = Ve =2i 5
1Q

1
=i'=-2/="am
x /6 3 p

. A S |
.. Total current i, =i +1,

=i =2—%=§amp=1.66A

3

If F (S) is a driving point admittance then capacitor of

1 1
1F, resistor of gQ ,inductor of gH

If F(S) is a driving point impedance then capacitor of
0.2F, Resistor of 4Q2, inductor of 1H. Choice (C)
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8.

10.

11.

12.
13.

14.

15.

16.

Bandwidth of resonance curve is determined by all R,

L,C. Choice (D)
Short circuit admittance matrix means y — matrix.
F 1
Yy W
Y, =Y, + Y, For parallel connection Choice (B)
4 1
=—ohms = —=
Iy, 1, h,, v, mho
h, =—-No dimensions
£
Vi . . .
h =—No dimensions Choice (C)

11
In order to find current through a particular branch in a
linear Network, Nodal Analysis is preffered Choice (D)
Choice (B)
Maximum heat dissipation will occur when» R, =6 Q

=344
12
i__48 _4
3 6+R 3
R =30 Choice (A)
= 3 + x1017.
V() =2x10°(s) ¥ 707 i(s)
5
N ACIPNTEIN
1.(s) s
1 .
CLZWZH)HF Choice (C)
p
0 =500 VAR
PF=0.6=cosO
sin 0 =0.8
= Q —E—QSVA Choice (B
ST sing 08 oice (B)
1+-% 1
{A B]_ .,
© D Y,+Y2+Y'Y2 1+-L
Y, Y,
Where
-— Y,
+ +
Y
v, 2],
Y

17.

18.

19.

5 5] e o2 Chorce (€
6 2| |62 14 oice (C€)

2+3+— 1+—
5 5

From given equation

R
E_vo‘)n_L

E> 1

Choice (D)

ja)L(R —J)
wc

J

wc

ij(R—]j(R—ij +f)
wc wc

(R+ ja)L—])(R—jcoL+])
wc wc

2(jo) =
R+ jowL—

Equating imaginary part to zero
L N 1
C o C’
1

JLC-R>C?

8x26 — 16V
13

RZ

> 0= Choice (D)

Voltage across xy =

16
Current through 8Q is &= 2A

In second circuit IR+ E=16V=2R+E=16
R=4and E=38
R=6and E=4

R=9and E=-2 Choice (D)



20.
40
+30 - 3.33
R 3Q 10
2Q 666 YX YY
.

E—RZ 10 Zsv
x+y=10
10x =5y
= 2=y

10 20
X=—"- [ p——

3773

~ 100
= voltage across of 5Q resistor is TV
Choice (A)
21.
20Q
+
80£45° j40Q2

From compensation theorem, change in current
IAZ

Al =——
Z

total
¥V 80£45° _ 80£45°
Z 20+ ;40 44.7£63.43
AZ = j40 — 20 = 200

Z,.,+=20+,20=2828
200

=1.79 £-18.434

80./45° 200
1.79£-18.434% /20
28.28./45°
1.79%20
T 2828
=126 £26.566° Choice (D)

22. We know that the average power observed by the two
reactive elements is zero

Z£90—-45°-18.434

j4Q

40

8.0°
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V=21
R 4x3

Current flowing through R is

=7 so0o =1 2 —90°
4 4

7
Sol =7

max

1
The average power absorbed by resistor is P, = E[ R

1

49 3 ]
P,= EXEX =4.6W Choice (B)

23.

Nodal Analysis at V,
h=4 V=V, ViV, _
1 2 4
Vv, =2V,-V =16
Nodal Analysis a V
Vo VooV VoV
1 2 2
4v, =2V =V,
AtV
V=2 V.=V, V.-V,
+ + =
1 2 4
-4V, —13V,=4
After solving three equations we will get
V,=29
V,=12
V=19V
24. Given circuit is

104900@)/1\ 4 '/IZ\Q 2/0°A

0

- (1)

0

-2

0

- )

Choice (C)

o
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i,=2£0°

i —i +i,=4/0° >@

I =3 ~1)+j4,+1)+i,=0

L1 =371+ 31 +j4i,+ 1, (1+;4)=0
I[1—3]+j31 +/820°+1,(1+;4)=0
I[1 =31 +j31 +j8+1,(1+j4)=0--(b)
10£90° =4 (2£0°+ 1)+ (1, —1) (-3)
10£90° -8 =1 (4—-j3) +,31,
—8+10j=1[4—;3]+;3— (C)

Solving above equation we will get

[=5.01 /1074 Choice (C)
25. Given that Z(f) = e ' [1 + 10¢] u(?)
o L 100 s+20
= 5510 (5110 (s+10)’
V(s)=I(s) . Z(s)
V(s) 10 (s+10)
I(S)=——~= ; = 10e 2
Z(s) (s+10) (s+20)
Att=50ms
=10 €™ 101 =3.6A Choice (D)
s, o 25L60°x[j10+ j5+10]
T — 8+ j6+ j10+ (2% j5)+10
25£60°(10+ j15)  25x18116.3
- 10+ j18 "~ 20.59.260.94
=21.88 £55.36 volts Choice (A)
27. Given circuit is
C
! o 1H

—Jh . .
14 =3—C1+J6I1 - Jj31,

12j1, + 61, - 3j,= 0
L2 +j4] =1,
_J
(2+4)

2 Il

—-j .. 32-j4)
peafh e 2

20

At resonance imaginary part equal to zero

Choice (A)

28. The condition to balance given circuit is
_J
R, _ ' wC,
R+ joL, R,

RzR_(&— / ](Rﬁijl)
wc,

Imaginary part is equal to zero
Rl
wce,

ol 1
R oc,R,

wLR,———=0

Choice (A)

29. Applying nodal analysis at node ¥,
4
-1, +?‘+0.5Vl =0
V=1 —(1)
Atnode V,
v,
-1, +—=-0.5V,=0
4
0.25V,=0.5V,+1,
V,=4{051 +1}
V,=21+41 — (i)
from (i) and (ii)

10
[Z]{z 4}9

30. Given circuit is

Choice (C)

2H
a
2Q
+
v 30 502V,
b
= > Vas
5+2s
_3//(5+2s) B 15+6SV
@ 2+4[3//(5+25)] " 314105
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5(15+65) 15 34. For t <0 (switch is closed)
O (5+25)(31+10s) " 31+10s l+ i
15 Vo(()—) +
V= 31105 ) sma (1) 5“% i éfkg
=2.08 cos (31— 4) 6ka
=1.49 cos 3¢+ 1.44 sin 3¢ Choice (D)
31. i = x8= 20 mA
9 9
Current through 5kQ resistor is
= (8—ﬂ)A = 2mA
9 9
- 32
V. (0 ):Vs:SXFV:17.8V Choice (A)
[8//4—-j5]+ j8 =2z,
_ o 35. At ¢ > 0, switch is opened, the network is redrawn in
Z,=60.38 483'53 s — domain form.
=6.38 +;60.497
’>< t= 0
2
4
max avg = (42) ' 1_06
h 3s
. v o
8x(4-j5 s
v, :(—{) smA (%) §5k9 160 %‘“‘Q
8+4—/5 9s
8(4-J5 . 6kQ
8079 512 ) 43440061
12—-j5 13 !
V_ =40V
=394 2 —2§-73 Capacitor will discharge through 6 kQ2 and 4 kQ resistors
(3.92) ) I =—1i,
P we A%686 0.56W Choice (C) Applying KVL
6
30 (%+6x103+4x103][(s)=—%
3. i,= 15724
10° -1
' E—EA ic(s){%ﬂo‘*}z 920
BT5 3
-16
T Io(S) =~ 14
=132 9(120+S)

current required to blow the fuse is = 18A
so additional bulbs must draw

4
=18 — (2+§+1j =13.66

No. of additional bulbs =13.66/2 = 6.833 =7

33.
Amperes of current

Current required to blow the fuse is 18A
18%x3

No. of bulbs required = 3

Additional No. of sets are 4

Each set of parallel 4, B, C bulbs is drawing 4.33

—100¢

I, ® :_Te > mA =i,

1 t
we know that V,, () = ;jl} (1) dt+V.10"

Choice (B)

10° +-16 -0 160
=|—|—x107¢ 3 dt |[+—
o= "5 oy a0ve T
10° -16 3 = 160
= —X——X——e¢ i
379 -100 9
=415 =~
3 +160[ 1o 160
. =——le 3 —l|+—
Choice (B) 3 9
160 —100¢

=—e 3V
9

Choice (B)
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