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CHAPTER

Q.1

Q.3

Q.4

MCQ and NAT Questions

The equivalent star impedance of a balanced delta
connected load of value 6 + /9 Q is given by
(@ 9+/6Q (b) 2+/3Q

(c) 18+ /27 Q (d) 6-/9Q

The effective resistance between the terminals A
and Bin the circuit shown in the figure is

R
laf

A network contains only independent current

sources and resistors. If the values of all resistors

are doubled, the values of the node voltages

(@) will become half

(b) willremain unchanged

(c) willbecome double

(d) cannot be determined unless the circuit
configuration and the values of the resistors
are known

The value of A;, A, and Ry of the equivalent ‘T
network for the given © network will be such that

° MWW ° °_IVVV\!_EWAI—°
%E 60 §§ 6Q =R,
-4 ° © ©
R, R, Ry
(@) 2.250Q 15Q 150
(b) 1.5Q 15Q 2250
(c) 2.25Q 15Q 2250
(d) 1.5 2250 150

Network Theory

Circuit Elementand

Q.5

Q.6

Q.7

Energy Sources

For the equivalent figure circuit shown in the given
figure, the values of R,z and . are respectively
A

(@) 5Qand 15Q
(c) 30Q and5Q

(b) 15 Q and 30 Q
(d) 20Q and 35Q

In the circuit of figure. The equivalent impedance
seen across terminals A, Bis Q.

Ao

Bo

If each branch of a delta circuit has impedance
Z/+/3 then, each branch of the equivalent Ycircuit
has impedance.

Z Z
(a) 73 (b) 373
() 337 (d) z/3

The equivalent resistance between terminals
A and B for the circuit shown is:
3R
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@ A © 5
(©) % (d) 2R

Q.9 Consider a delta connection of resistors and its
equivalent star connection as shown below. If all
elements of delta connection are scaled by a factor
of K, K> 0, the elements of the corresponding
star equivalent will be scaled by a factor of

R, Re Rpg
° AW o o— MWW —FMWW—o0
O 0 [ 0
(&) K (b) K
(€) 1K @ VK

Q.10 For the circuit shown, the impedance between
terminals A and Biis:

A
05Q
-3Q —3Q
-3
3Q 134 3Q
2Q 20
B
(@ 9-/3Q (b) 3-/1.5Q
() j1.5Q (d) 0Q

Q.11 Alamp rated at 10 watts, 50 volts is proposed to
be used in 110 volts, system. The wattage and
resistance of the resistor to be connected in series
with the lamp should be
(a) 15 watt, 350 ohms

(b) 10 watts, 250 ohms

(c) 12 watts, 300 ohms

(d) 15 watts, 250 ohms

Q.12 The equivalent resistance of four resistors joined
in parallelis 20 ohms. The currents flowing through
them are 0.6, 0.3, 0.2 and 0.1 amp. The lowest
value resistor is of
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(a) 240ohms
(c) 80ohms

(b) 120 ohms
(d) 400ohms

Q.13 The incandescent bulbs rated respectively as P,
and P, for operation at a specified mains voltage
are connected in series across the mains as shown
in the below figure. Then the total power supplied
by the mains to the two bulbs are

PP,
@ Bip () \JP?+F?
© (P +F) A JRxF

Q.14 Allresistances in the circuit in figure are of Rohms
each. The switch is initially open. What happens
to the lamp’s intensity when the switch is closed?

220V
I () e
1! N

a

%S

o

AAAA
\AAAJ

a) increases
b) decreases
)
)

~ o~~~

c) remains the same
d) answer depends on the value of R
Q.15 A practical current source is usually represented

by

(a) a resistance in series with an ideal current
source.

(b) aresistance in parallel with an ideal current
source.

(c) aresistance in parallel with an ideal voltage
source.

(d) none of these
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Q.16 For the circuit shown in figure, the capacitance
measured between terminals Band Ywill be

R
2C, /\, 2C,
B [l Y
2C,
Cs= - Cs

(C, +3C,) 2,
@ S o)
© (%} (d) 6C, +2C,

Q.17 The voltage and current waveforms for an element
are shown in figure. The value of circuit element is

3V

3s Time
(@ 3H (b) 2F
(c) 5H (d) 3F

Q.18 Three 30 Q resistors are connected in parallel
across an ideal 40 V source. What would be the
equivalent resistance seen by the load connected
across this circuit?
(@ 0Q
(c) 20Q

(b) 10Q
(d) 30 Q

Q.19 For a series and a parallel circuit, the equivalent

total value of certain parameter Xis given by
X=X+ X+ X+ X+ + X

where X is the i value of the parameter and X, is
the equivalent value, and n is the number of
elements.
The parameter X'can be
(a) resistance
(c) voltage

(b) current
(d) power

Q.20 Assertion (A): Two wires of same length with
different cross-sectional areas are connected in
series. The heat produced by the current is more
the thicker wire.

oo racwace P
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Reason (R): The thicker wire has low resistance.

(a) Both A and R are true, and R is the correct
explanation of A.

(b) Both A and R are true, but R is not a correct
explanation of A.

(c) Alistrue, but R is false.

(d) Ais false, but R is true.

Q.21 The resistance measured between the two ends
of the toroid shown in the below figure is R. What
would be the resistance if both a and b are

doubled?
f<—b —>
fe—a—-> Déb
abof |-t
(@) 2R (b) R
(c) R2 (d) R4

Q.22 What are the suitable values for Z, and Z, to make
the input impedance, Z of the below network
equalto R?

(@) Rand R (b) 2Rand R
() 3Rand 2R (d) 4Rand 4R

Q.23 Assertion (A): Inductors carrying steady direct
currents act as effective short circuits with zero
voltage across it.

Reason (R): The voltage induced across an

inductance is proportional to the rate of change of

current di/dt.

(a) Both A and R are true, and R is the correct
explanation of A.

(o) Both A and R are true, but R is not a correct
explanation of A.

(c) Alistrue, but R is false.

(d) Ais false, but R is true.
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Multiple Select Questions (MSQs)

Q.24 For the circuit shown below :

2Q

AAAA
VVVV

6VCD (j 24V

4Q
AAA

A
\AAAJ

Which of the following is correct?

(a) Power delivered by 24 V source is 72 W.
(b) Power absorbed by 4 Q resistance is 36 W.
(c) Power delivered by 24 V source is O W.

(d) Power delivered by 6 V source is 18 W.

Q.25 For the circuit shown below :

>
:C
> 10
N
<

D a0

X

Which of the following is correct?
(@ i, =-1A (b) i, =-3A
() iy=4A (d) i =3A

m Circuit Element and Energy Sources

1. () 2. (0 3. () 4.

8. (o) 9. (b 10. (o) 11.
15.  (b) 16. () 17. () 18.
22. (a) 23. (a) 24. (ab)  25.
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Q.26 A series circuit containing passive elements has
the following current and applied voltage :

V= Asin(mt+EjV i= Bsin(wt—E)A
4 6
The circuit elements :
(a) may be resistance and inductance.
(b) may be inductance, capacitance and resistance.
(c) may be resistance.
(d) may be resistance and capacitance.

Q.27 Consider the circuit shown in the figure below :

2Q
4.30° A D

410

BQ -|_

Which of the following statement is correct?

(a) The power supplied by the current source is
14 W.

(b) The average power absorbed by the capacitor
is O W.

(c) The average power absorbed by the 4 Q
resistor is 4 W.

(d) The average power absorbed by the 2 Q
resistor is 11 W.

(b) 5 (a) 6. (267) 7. (b
(©) 12. (d) 13. (a) 14. ()
(a) 19.  (d) 20. (d) 21. (o)
(a,d) 26. (ab) 27. (ab,c)
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'CGIELELULLI  Circuit Element and Energy Sources

1. [

et

»_ZxZ_Z _6+]9
- 3Z 3 3

=2+ /3Q

BN o

El o

Since the network contains only independent
current sources, so changing resistors in the same
proportion the current through each branch will
remain same but node voltages will change in the
same proportion. Hence, doubling all resistors,
node voltages will be doubled.

[ 4. [0)

R- X8 20 _45q
T 4+6+6 16
R, = 61X64=1.5gz
6x6
R, = =2250Q

57 16

[ 5. [Q)

Rafg

Rus= Ra+Rg+

C

Rus= 3+154 212

3+415+05=5Q
9x%x1.5

By}
|

sc= 9+1.5+

=9+15+45=15Q

]
Q

|
P

+
S

+

I
w
©

n Sol.

The above circuit is a Wheatstone bridge circuit,
thus no current will flow through branch XY.

Ao
2Q 4Q
000
X Y =
2Q 4Q
B
A
2Q 4Q
2Q 4Q
B
Ao
= =
4523: SQE;
Bo
8x4 8
Z,=8ll4= == =267Q
q 12
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(b) e
OA
4 3R E: 3R
Z AAA FYYY
- AL C VWYV ‘L
z, z, . /J‘, : B
3 2R o] 2R
Z’ Yvyvy VVVY
2
“ 4R
\AAA
1 21 6 R 3RI2
Z1 = Z1+222+ZS A0 A'A'A'A' oB EAO—MM—OB
4R
7r = VAV MW
2 Zi+ 2y + 2y n m
7y = %% o RR [ AR,
Z1+ZQ+Z3 A Ra+Rb+RC H8+HD+RC
\/{XZ Ry = - R;HC - _ K‘[R HaRRC . J
Z’:B—\/§ a+b+c a+b+c
1 4 + 4 N 7 -
NG R.= —2a b
R ¢ R,+R,+R,
Z = K®-RaR, _ KRRy
(B 2B K(R,+Ry,+R,) R,+R,+R,
~ 8Z T 37x3
Na b
J3 [ 10. fO A
Z
- =373 05Q
| 3\/5 —H1Q
—-51Q 10
| 8 U
5@ 5Q
AVAVAVAV ] B

Zg=6-N1(6G-)]+05-))
=[25-j/2] + (0.5 )
=(3-/j15Q

I
oy

10

<
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Vo= 110-50 = 60 volt
Current in the circuit,
_10_1,
50 5
Hence wattage of resistor

Pgp=VI= GOX% =12 W
As PH=I2F?
R = P—’g = 122 =300 Q
I (1/5)
[ 12. O
Heq: 20 Q
I=06+03+0.2+0.1
=12A
V=IR=12x20
=24V
For maximum current, resistor R should be
minimum.
R, = ﬁ:ﬁ:40£2
I, 06
24
R, = 1 =—=80Q
I, 0.3
R, = 1 = ﬁ =120 Q
I, 0.2
%4 24
R, = E = 01 =240 Q

Hence, 40 Q is the lowest value resistor.

[ 13. [B)

V2 V2
R = —and R, = —
TR R
Bulbs are connected in series,
F?eq =R, +R,

AR

_ Vz{'Df'"Dz}
PP,

PP
Total power = —=—"2-
eq P1+P2

oo racwace P
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When we close the switch S, there will be no
current in branch ab since it is a balanced
Wheatstone bridge. So closing of switch will not
effect lamp’s intensity.

[ 15. [

A practical current source is usually represented
by a resistance in parallel with an ideal current
source and a practical voltage source is usually
represented by a resistance in series with an ideal
voltage source.

[ 16. |8

Given circuit can be redrawn is

LA (3)

[ 18. )

2C.
Bo ¢ oy
Cso= == 2C; 2C. == =Cs
=R
C.,+2C C, +6C
Cgpy= =2 £+2C, = == e
BY 2 c 2
For the given waveforms
3di(1)
i) =
at
comparing it with
Ldi(t)
1) =
(i) p
We get, L=3H
0
4ovC 3osz§§ 309§§ 309§§
.|

Regq

Replacing voltage source by a short circuit,

0






