ELecTRrIC CiIRcuUITSs AND FIELDS TEST |

Number of Questions: 35

Directions for questions I to 35: Select the correct alterna-
tive from the given choices.

1.

]
JTC

Given filter is

(A) Band pass filter
(B) Band stop filter
(C) Low pass filter

(D) High pass filter

The driving point impedance of the circuit shown in
below figure is

50
AMA
b
V. 40 —] 30
A 60s+16 27s+6
(A) 27s+6 60s+16
64s+60 245 +27
© 245 +27 64s+60

A parallel RLC circuit has R = 1kQ), L = 4mH and
C = 10pF then Q is

(A) 2x10° (B) 200
(C) 100 (D) 50
CS
{}
I —]
X C1 CZ C3 y
{|
C

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

4
(B) EF

© D)

5.

10.

Section Marks: 90

In given below circuit the voltage V| is
2kQ
+v, T

F—)9V
2kQ <97V

11v<¢>

5kQ \p

4kQ
(A) 2V (B) oV
©) 1V (D) 10V
Consider the following graphs

L

Planar graphs are
(A) All B) 1,3
© 1,2 D) 1,2,3

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 net-
work is sum of the short circuit admittance 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) h,,and h,, are dimension less

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

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



3.66 | Electric Circuits and Fields Test 1

11.

12.

13.

14.

15.

16.

17.

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?

(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
1

battery will be 7 when R, is equal to

3
(A) 30Q (B) 240
(C) 6Q (D) 120
I 2kQ al,
/YN <« NN
V. 1 1
' —=100uF = 500uF
The input capacitance is
(A) 600 mF (B) 50 mF
(C) 10 mF (D) 200 mF

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

A 25 B 7 =5
o) el
C 1.6 0.2 b 2.67 0.67
© 62 14 (D) 10.67 1.67

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

R 1
is givenby S’ +—S+—=0

I3 C is denoted by a

¢ R

1 2L
1

and Jic by B, then under the condition B? < o?, the

system will be

18.

19.

20.

(B) under damped
(D) over damped

(A) critically damped
(C) undamped

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

(B)

1
A TIe RC

1 1
© JLC+RC? ®) JLC-RC?

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

50
1 X
L1
26V — |:;| 80
y

E=-2Vand R=9Q
E=—-4V and R=6Q
E=-Vand R=4Q
without knowing R value we cannot find R and £
values

Select the correct option
(A) 1and 2 only

(C) 2and 3 only

AW N =

(B) 4only
(D) 1,2 and 3 only.
In given circuit, the voltage across 3Q resistor is 30V.

The 5Q resistor is connected between the terminal P
and Q can be replaced by an ideal

4Q
e
A

F::Ré

%V with ‘+ve’ terminal in

(A) voltage source of
upward direction

100

(B) voltage source of TV with ‘“+ve’ terminal in

downward direction



21.

22.

23.

24.

25.

10 , . L
(C) current source of ?A in up ward direction

(D) current source ?A in down ward direction

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

NV
200

+

80./45° Q)

% j400Q

(A) 1.79 £/-18.438 (B) 0.56 £/-18.438
(C) 28.28.45° (D) 1.26 £26.57°

The average power absorbed by the, resistor and Would
be.

-j4Q
w I
40

15.20°(* 30 +)8.0°
® 3 €

(A) OW (B) 4.6 W
©) 23w (D) 92W
4Q
10 20 20 10

w (@) 108 \} Dav

The value of V in the given network is?

(A) 29V B) 12V
(©) 19V (D) 25V
In the given circuit the current / is
5l
10£90°A 40 2/0°A
—i30Q j40Q
i (oo
10 420° 10

(A) 6£0° (B) 2£0°
(C) 541074 (D) 4£57°
The circuit given below has input impedance

z(f) Assume zero initial conditions for an input

26.

27.

28.
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V. (t) = 10t e ""u(t). Current in the circuit at # = 50ms
will be

Vin(t) Z(t)

Where Z(f) = ¢ (1 + 10¢) u(?)

(A) 10A (B) 6.7mA
(C) 6mA (D) 3.6A
48Q j6Q
1 amn/- .
+
25./60° \51' 10

. v

0

10Q

The output voltage V is
(A) 21.88 £55.36°V (B) 30.35£89.06°V
(C) 28.4£80°V (D) 35.13£77.65°V

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

c
—i—.

A
1H

: 3"\ g
R

M

6Q

(A)
(B)
©)
(D)

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

324
Not possible to get resonance

+
V.o
A ol 1
(A) R wC,R,

(B) tan w_Ll"'tan*1 oC, R, =0
R 413
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29.

30.

1

wl, o1
—+tan
R, wC, R,

(C) tan =0

wlL
(D) Rl =R,C,0

Which one of the following Matrix is cutset matrix for
a given graph.

1

1 0 1000 0
10 0100 1
Wlo 10010
0 -1 0001 0
11 0 0]
00 -1 -1
10 0 0
®) [0 1 0 0
00 1 0
00 0 1
01 -1 0
-1 -1 0 0]
0 0 1 -l
+1 0 0 0
© [0 +1 0 o
0 0 -1 0
0 0 0 +I
10 0 0 0]
-1 0 -1 0 0 0 0
1 0 0 -1 0 0 1
® 1o 0 0 10
[0 +1 0 0 0 +1 0

Find the response of given network when ¥, = 6¢os3¢
volts.

2H
M (T

2Q

+
50 2V

o

v 0%

(A) 0.29cos3¢+0.36sin 3t V
(B) e?* +0.29cos3tV

31.

—2.4t

12
(©) He —0.36cos3tv

(D) 2cos (3t—44)"

Maximum average power can be transferred by given

network is
MA
8Q2
4Q
ZL
_|_ 50

(B) 0.283 Watts
(D) 0.637 Watts

j8Q
T

8,0°V

(A) zero Watts
(C) 0.56 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,

32.

33.

34.

35.

N
18A

B O

15V A B C

The additional A4 bulbs in parallel to this circuit, that
would be required to blow the fuse is

(A) 5 B) 7

©€) 4 (D) 8

How many additional parallel A, B, C bulbs in parallel
are required to blow the fuse is

(A) 5 (B) 4
©) 3 (D) 6
Data for Linked Answer questions 34 and 35:
i;( 0
~ S e
VC 3|.lF
sma(}) v, £5k0 24k
6kQ
The value of V is
(A) 178V (B) 40V
(C) 222V (D) zeroV
Find the voltage across capacitor for ¢ > 0.
—100¢ —1007
(A) %[e 3 —IJV (B) T@ 3V
—l 6 —100¢
©) -5 % (e - lij (D) None of the above
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1. B 2. A 3.D 4. A 5.D 6. D 7. C 8. D 9. B 10. C
11. D 12. B 13. A 14. C 15. B 16. C 17. D 18. D 19. D 20. A
21. D 22. B 23. C 24. C 25. D 26. A 27. A 28. A 29. A 30. D
31. C 32. B 33. B 34. A 35. B

HINTS AND EXPLANATIONS

1. fo=0then L — S.C
C — O.C then output is across capacitor.

]

+
-] !
Ifo=—>thenL - O0.C
C — S.C then outputs is across inductor
— *
+ l [ 1 +
V 2

_1[ ‘_

So it is Band stop filter Choice (B)
2.
5
VAVAVA
11
A i
Zi
P
1
Z, =4[5+(3||—ﬂ
- 2s
P
60s+16 Choice (A
275+6 oice (A)
3. O=oCR
1 C
= RC—=R,[—
NLC L
107 10x107°
1007
102 100 .
=10 T:T =50 Choice (D)

4. Redraw given circuit

C, C,=C,C,
Given Network is balanced bridge
_ C,xC, N C,C
“C,+C, C,+C,
4x8 4x2

T2 6
Choice (A)

2kQ

+10V ~
V-

-2V + D?V
VAN
5k &
+-)8

—
=
&

4k
Choice (D)
6. Redraw graphs

7

But we can’t draw diagram (4) Choice (D)

5
7. F(S)=s+4+3

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

. | 1
1E 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)

8. Bandwidth of resonance curve is determined by all R,

LC Choice (D)
9. Short circuit admittance matrix means y — matrix.
=N YA ~
v
qu =Y, + Y,. For parallel connection Choice (B)
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v, I
10. /i =-Fohms j, = ~* mho

1 2

1 . .
h, =—-No dimensions
v,

1
hy, =—*No dimensions

7 Choice (C)
1

11. In order to find current through a particular branch in a
linear Network, Nodal Analysis is preffered
Choice (D)
12. Choice (B)

13. Maximum heat dissipation will occur whenr» R, =6 Q

4
iR _4a
12

§:6+R2 a

48 4
3

R, =30 Choice (A)

1
- — X101,
14, V(=2 10° () + 757 X104 ()

5
Vi) _oqop 4 100
s) s

i

1
C = o7 =10uF Choice (C)
P
15. 0 =500 VAR
PF=0.6=cosO
sin 0=0.8
0 50

= = ——=625VA
T sno 08

A B Y,
16. o pl|~ YY, Y
+ —_—

Where

(=]

Choice (B)

A
5 5 | (16 02 Choice (C
6 2| |62 14 oice (€)

243+—= 1+—=
5 5

~|

17. From given equation 2Em =

g_L_E\E
2in 2L
LC

18.

19.

20.

B> <a’ :L{RJ.Z

Lc \2L
R \F o
= —. =
2 \NL
£>1
So it is over damped Choice (D)
2[4 TC
ij(R —f)
z2(jo) = —“’j
R+ joL ———
wc
jCOL(R—])(R—ij+J)
wc wc
(R+ij—])(R—ij+f)
wc wc
.. . , L 1
Equating imaginary part to zero K" — ot
o= Choice (D
- oice
LC—R:C* (D)
8% 26
Voltage across xy = T 16V

16
Current through 8Q is Ky =2A

In second circuit R+ E=16V=2R+E=16
R=4and E=28
R=6and E=4

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

x+y=10
10x=5y=2=y
10020
ARy
= voltage across of 5Q resistor is %V

Choice (A)



21.
200

+

80445°<~>

% {400

From compensation theorem, change in current
IAZ

Al =——
Z

total
¥V 80£45° _ 80£45°
Z 20+ ;740 44.7£63.43

A Z= j40 — j20 = j20Q
Z,.+=20+,20=2828

1794 -18.434x j20
B 28.28./45°

=1.79 £-18.434

200

80445°<~> % 200

1.79%20
2828

=126 £ 26.566° Choice (D)

22. We know that the average power observed by the two
reactive elements is zero
40

£90—-45°-18.434

-j40

> > 11

15.,/0° @) 30

(j 8.,/0°

V-15 vV V-8
+—+ =0
j4 3 —j4
= V i+l+i :E_i
4 3 j4| j4 j4
Vo7 -J
_=_:>V=]_21
3 j4 4
. V=2l
Current flowing through R is R 4x3
_—7490°=14—90°
4 4
7
Sol,.. =%

The average power absorbed by resistor is
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1
- —I’R

P 2 m

149, _
PR:EXEX =4.6W Choice (B)

23.
4
v, 1
1 v 2 2 vy

‘O & ©L

W4 VimVy GV _

Nodal Analysis at V' 0
odal Analysis at V| I > 7
vV, =2V, -V =16 - (D)
Nodal Analysis a V
Vo VoV Ve,
1 2 2
4v, =2V, =V - (2)
AtV
V=2 V-V Vool
1 2 4
-4y —13V,=4 —>3)
After solving three equations we will get
V,=2.9
V,=12
V=19V Choice (C)
24. Given circuit is
10£90° /io\ 4 /I;\ 2Z0°A
-3 j4
I (T90)
3 oo () [N 240
i1
i, =2£0°
i — i.1 +i, = 440‘?4@ .
I -3 ({l —10).+ j4 .(I% +1,) +i, :Q
I[1 7.3]] +.3]IO +.]412 -: I,(1 +]4). =0
11 7].3] +]?Iu+]§ Z£0°+1, (1. +j4)=0
I[1—3]+/31 +;8 +1,(1+;4)=0---(b)
10£90°=4 (2£0°+ 1)+, —1) (-53)
10£90° -8 =1 (4 —3) + 31,
=8+ 10j=1[4-;3]+,31 £(C)
Solving above equation we will get
I =501 £107.4 Choice (C)

25. Given that Z(f) = ¢ [1 + 10£] u(?)
10 s+20

+ 2 = 2
s+10  (s+10) (s+10)

Z(s) =
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V(s)=1(s) . Z(s)
CV(s) 10 (s+10)
1(S) = Z(s) (s+10)° (s+20)
At t=50ms
=10 &
=10e!'=3.6A
25460°><[j10+j5+10]
—j8+ j6+ j10+ (2% j5)+10
25260°(10+ j15)
10+ /18
25%x18£116.3
T 20.59.£60.94
=21.88 £ 55.36 volts
27. Given circuit is

=10e2"

26. V=

Choice (D)

Choice (A)

c
—l
1H

v, r\V 2H§. .§4H/\i:

260

v, 6i %

-JL . .
Vl 23—Cl+j611 —]312

121, + 61, — 3jI, =0
1,1, + 4151,

J
I, =—"—"]
P2+ j4)
— l1‘+j6ll+ 31,
1 3C 2+ j4)
-j 32-j4
V=1, [—]+j6+(—f)]
3c 20
At resonance imaginary part equal to zero
-j 12
—Lije-=L=o
3C 20
e 1
20 3C
c=>
81

Choice (A)

28. The condition to balance given circuit is
R, ——

R, _ wC,
R+ jolL, R,

R, R, (R4 _wL)(& + ijl)

Cy

Imaginary part is equal to zero

R
oLR,———=0
wce,
ol 1
R wcR,

29.

Choice (A)

No. of cut sets = Number of twigs = 4

Cut sets 1 2 3 4 5 6 7
C, 1 0 1 0 0 0 0
C2 1 0 0 1 0 0 1
c, o|-1|o|o|1]|o0]-
c, o|-1|of|o]o]|1]o
Choice (A)
30. Given circuit is
2H
AMA a (TT0)
20
i
v, 302 53V,
b
5
= Ve
5+2s
_3//(5+2s)
T 2+[3//(5+2s)]
1
_ 5+6SK
31+10s
5(15+6s 15
a(s): ( ) V1: V;(s)
(5+2s)(31+10s) 31+10s
15
= V(s
4 31+105 ()

=2.08 cos (3t—4)
=1.49 cos 3¢+ 1.44 sin 3¢

Choice (D)



31.

32.

33.

34.

8//4— j5)+ j8=z
th

Z, = 60.88 /83.53°
=6.38 +,60.497

v,)
4R

th

max avg

_ 8x(4-/5)
" 8+4— 5
- 81(;:555)= 511';‘24—51.34+22.61
=3.94 /-28.73
(3.92)°

mxos ~ 4x6.86  00W

o 30
LTs
20 4

Choice (C)

2A

=15 3
15

=—=2A
¢ 15

I
Current required to blow the fuse is = /8,

4
So additional bulbs must draw = 18 — (2 + §+ 1)

=13.66
No. of additional bulbs = 13.66/2 = 6.833
=7 Choice (B)
Each set of parallel 4, B, C bulbs is drawing 4.33
Amperes of current
Current required to blow the fuse is 18A

18%3

No. of bulbs required = — 3= = 4.15 =5
Additional No. of sets are 4 Choice (B)
For ¢ < 0 (switch is closed)

o+ iy

Vo(O—) +
smA(1) ko g - 2 4kQ
6kQ _

35.
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ip =§x8=%mA

. . 40
Current through 5KQ resistor is = | 8 Y A

2mA
9

~ 32
V(0 )=Vs=5 x?V =17.8V Choice (A)

At t > 0, switch is opened, the network is redrawn in
s — domain form.

t=0
T e
3s ¢
Q
8mA<T> V. Zsko 160 34k
Os
6kQ
V, = 40V

Capacitor will discharge through 6kQ and 4kQ
resistors

Icz_iR
Applying KVL
6
10 6x10° +4x10° |15, =20
38 98
10° -160
io(s)| —+10" |=——
et ){35 } 98
-16
IC(S):TZA
9(3+SJ

100¢
1.()= %e 3 mA=—i,

1 t
we know that V,, () = ;Jic(f) dr+V.10"

10° +-16 —1oo: 160
Vi=|— —x10’3e 3odt |+—
LY { 3 ! 9 9

10° -16 3 2% = 160
= —X—X——e  +| +—
379 2100 ° 9
+160| =~ 160
= e 3 _1 +_
3 9
—100¢
= @e 3V Choice (B)
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