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Preface to First Edition

GATE CLOUD caters a versatile collection of Multiple Choice Questions to the students who are preparing
for GATE (Gratitude Aptitude Test in Engineering) examination. This book contains over 1500 multiple
choice solved problems for the subject of Network Analysis, which has a significant weightage in the GATE
examination of Electronics and Communication Engineering. The GATE examination is based on multiple
choice problems which are tricky, conceptual and tests the basic understanding of the subject. So, the
problems included in the book are designed to be as exam-like as possible. The solutions are presented using
step by step methodology which enhance your problem solving skills.

The book is categorized into fifteen chapters covering all the topics of syllabus of the examination. Each
chapter contains :

» Exercise 1: Level 1

» Exercise 2 : Level 2

» Exercise 3 : Mixed Questions Taken form Previous Examinations of GATE.

* Detailed Solutions to Exercise 1, 2 and 3.

Although we have put a vigorous effort in preparing this book, some errors may have crept in. We shall
appreciate and greatly acknowledge the comments, criticism and suggestion from the users of this book
which leads to some improvement.

You may write to us at rajkumar.kanodia@gmail.com and ashish.murolia@gmail.com.
Wish you all the success in conquering GATE.

Authors
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McaQ 5.1.1 In the network of figure for V, = V4, I = 1 A then what is the value of I, if V, =2V} ?

5 1Q 4Q
A AA% w’\/V\,
1

¥
KC—) 6 §3Q 20

(A) 2A (B) 1.5 A
(C) 3A (D) 2.5 A

McaQ 5.1.2 In the network of figure, If I, = I, then V = 1 volt. What is the value of [, if I, = 21, ?

40 14 20
AMN—"— A\

+

ICD §129 §GQ 1SV

(A) 1.5 A (B) 2A
(C) 45A (D) 3A
Mca 5.1.3 The linear network in the figure contains resistors and dependent sources only.

When V, =10V, the power supplied by the voltage source is 40 W. What will be
the power supplied by the source if V,=5V 7

Linear

Network

(A) 20 W (B) 10W
(C) 40 W (D) can not be determined
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McaQ 5.1.4 In the circuit below, it is given that when V, =20V, I, = 200 mA. What values of
I, and V; will be required such that power absorbed by R; is 2.5 W 7

‘[L
Linear
|4 Resistive R,=10 Q
Network
(A)1A,25V (B) 0.5A, 2V
(C) 0.5A, 50V (D) 2A,1.25V
McaQ 5.1.5 For the circuit shown in figure below, some measurements are made and listed in
the table.
IL
Linear V I I,
4 Resistive R,
Networlk 1|14V 6A 2A
; 2. |18V 2 A 6 A
)
Y

Which of the following equation is true for I, ?
(A) I;=0.6V,+ 0.4

(B) I, = 0.2V, — 0.3,
(C) I, = 0.2V, +0.31,
(D) I, = 0.4V, — 0.61,

McCQ 5.1.6 In the circuit below, the voltage drop across the resistance R, will be equal to

16 O
A AAY
RS
16 VC_D R2§169 CD5A C_' 32V
e
24 Q
(A) 46 volt (B) 38 volt

(C) 22 volt (D) 14 volt
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McQ 5.1.7

McCQ 5.1.8

McQ 5.1.9

McCQ 5.1.10

Circuit Theorems Chap 5

In the circuit below, the voltage V' across the 40 2 resistor would be equal to

2OQ§ MDoa Dea §3OQ

40 Q
ANA-
V
(A) 80 volt (B) 40 volt
(C) 160 volt (D) zero

In the circuit below, current I = I, + I, + I3, where I, I, and I3 are currents due
to 60A, 30 A and 30V sources acting alone. The values of I, I, and I3 are
respectively

w

0A
e
o

4 Q
WA ) 7

\Y%

03 Dwa  $pa 3o

(A) 8A, 8A, —4A
(B) 12A, 12A, —5A
(C) 4 L —1A
(D)2A 2A, —4A

The value of current I flowing through 2 €2 resistance in the circuit below, equals to

l]
@ Dsr $eo

(A) 10A (B) 5 A
(C)4A (D) zero

In the circuit below, current I is equal to sum of two currents I, and I,. What are
the values of I, and I, 7
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McQ 5.1.11

McQ 5.1.12

McQ 5.1.13

McCaQ 5.1.14

Circuit Theorems 269

I
N
6 12 Q)
~
9A<) N\
14 Q 35 Q
(A)6A, 1A (B) 9A, 6A
(C) 3A, 1A (D) 3A, 4 A

A network consists only of independent current sources and resistors. If the values
of all the current sources are doubled, then values of node voltages
(A) remains same (B) will be doubled

(C) will be halved (D) changes in some other way.

Consider a network which consists of resistors and voltage sources only. If the
values of all the voltage sources are doubled, then the values of mesh current will be
(A) doubled (B) same

(C) halved (D) none of these

In the circuit shown in the figure below, the value of current I will be be given by

6V $4Q
$i0
40

60 De2a /

(A)1.5A (B) —0.3 A
(C) 0.05 A (D) —0.5 A

What is the value of current I in the following network ?

21v(®) ! §4Q §4Q
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(A) 4 A (B) 6 A
(C) 2A (D) 1A

Mca 5.1.15 In the given network if V; = V5, = 0, then what is the value of V, ?

4Q§ § CD4AV2 gm
—4:}—n—{:%—

Mca 5.1.16  The value of current I in the circuit below is equal to

GVCD §69 3A §4Q

A
B
C
D

A~ DN e
> > P

(
(
(
(

~— — ~—

Mca 5.1.17 What is the value of current I in the circuit shown below 7

AN—
6 Q) — 4 Q
48 V g 30 4Q§ 24 'V
(A) 8.5A (B) 4.5 A

(C) 1.5A (D) 5.5 A
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Chap 5
Mca 5.1.18 In the circuit below, the 12 V source

4 A

/AR

/

o
A AAY =
5 Q) /
12V C_) CD 1A §1 Q
(A) absorbs 36 W (B) delivers 4 W
(C) absorbs 100 W (D) delivers 36 W
Mca 5.1.19  Which of the following circuits is equivalent to the circuit shown below ?
20
—AM—oa
e
L — 2 b
2 Q —oua
a
(A) 4 (B) 3, 20
b —b
o a
(C) 31, T> §2 Q (D) None of these
°h
Mca 5.1.20 Consider a dependent current source shown in figure below.

—o
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McCaQ 5.1.21

Circuit Theorems

The source transformation of above is given by

]

(A) 205> §5Q

o

5Q

(©) 205.L>

Consider a circuit shown in the figure

6 Q2

14V

A AAY

L.

NG gm gzm Doa

A AAY

10 ©2

X

8V

Chap 5

58

(B) 205>

(D) Source tr

—AW—o

L o

ansformation does

not applicable to dependent

sources

Which of the following circuit is equivalent to the above circuit ?

o

(A) 18 VC_) §18 Q

o)

18 Q

(C) 18 VC_)

o

(B) 1A ,D §18Q

o)

(D) 34 VC_’

18
—AM\—oa
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McaQ 5.1.22

McCaQ 5.1.23

McaQ 5.1.24

Circuit Theorems 273

How much power is being dissipated by the 4 k{2 resistor in the network 7

6 kQ 8 kQ
AN AN
18 VC_) 3kQ§ §4 kQ
2 kO
NN
(N
/
3 mA
(A) 0w (B) 2.25 mW
(C) 9 mW (D) 4 mW

For the circuit shown in the figure the Thevenin voltage and resistance seen from
the terminal a-b are respectively

A AAY oa
24 Q

@ Qia

ob

The Thevenin equivalent resistance Ry, between the nodes a and b in the following
circuit is

12 Q
AN oa

30 VC_D 10 A ‘D

ob
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McaQ 5.1.25

MCQ 5.1.26

McaQ 5.1.27

Circuit Theorems Chap 5
In the following circuit, Thevenin voltage and resistance across terminal a and b
respectively are
20 Q 15 Q
wv()
30 Q 10
(A) 10V, 18Q (B) 2V, 180
(C) 10V, 18.67 Q2 (D) 2V, 18.67 %2
The value of Ry, and Vi, such that the circuit of figure (B) is the Thevenin
equivalent circuit of the circuit shown in figure (A), will be equal to
30 40 Ry,
VWV MA—oa —AMW—oa
24V (_) 6 Qg CD 6 A Vi (_)
ob L o)
Fig.(A) Fig.(B)
(A) RT}L:6Q,VT]1:4V (B) RThZGvaTh:28V
(C) RTh - 2 Q, VTh - 24 V (D) RTh - 10 Q, VTh - ]_4 V
What values of Ry, and Vg, will cause the circuit of figure (B) to be the equivalent
circuit of figure (A) ?
Qa 4 Q) RT}L a
GQg %39 C%zmv §2Q Vy, 30
b b
Fig.(A) Fig.(B)

(A) 24Q, —24V (B) 3,16V
(C) 109, 24V (D) 109, —24V
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McCQ 5.1.28

McCQ 5.1.29

McQ 5.1.30

McQ 5.1.31
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Common Data for Q. 28 to 29 :

Consider the two circuits shown in figure (A) and figure (B) below

a b
a
R, 10
24V 6Q§ 6V 129§ By SAGD
0 ) 16V
Fig.(A) Fig.(B)

The value of Thevenin voltage across terminals a-b of figure (A) and figure (B)
respectively are

(A)30V,36V (B) 28V, —12V

(C) 18V, 12V (D) 30V, —12V

The value of Thevenin resistance across terminals a-b of figure (A) and figure (B)
respectively are

(A) zero, 3Q (B) 992,16 Q

(C)2Q,30Q (D) zero, 16 2

Statement for linked Questions 30 and 31 :

Consider the circuit shown in the figure.

2 a(D

The equivalent Thevenin voltage across terminal a-b is
(A) 31.2V (B) 19.2V

(C) 16.8V (D) 24V

The Norton equivalent current with respect to terminal a-b is
(A) 13A (B) TA

(C) 8A (D) 10 A
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McaQ 5.1.32

McQ 5.1.33

McQ 5.1.34

McCaQ 5.1.35

Circuit Theorems Chap 5

For a network having resistors and independent sources, it is desired to obtain
Thevenin equivalent across the load which is in parallel with an ideal current
source. Then which of the following statement is true ?

(A) The Thevenin equivalent circuit is simply that of a voltage source.

(B) The Thevenin equivalent circuit consists of a voltage source and a series resistor.

e evenin equivalent circuit does not exist bu e Norton equivalent does
C) The Th in equivalent circuit d t exist but the Nort quivalent d
exist.

(D) None of these

The Thevenin equivalent circuit of a network consists only of a resistor (Thevenin
voltage is zero). Then which of the following elements might be contained in the
network 7

(A) resistor and independent sources

(B) resistor only
(C) resistor and dependent sources
(D)

D) resistor, independent sources and dependent sources.

In the following network, value of current I through 6 € resistor is given by

4Q

(A) 0.83 A (B) 2A
(C) 1A (D) —0.5A

For the circuit shown in the figure, the Thevenin’s voltage and resistance looking
into a-b are

30 30
A AAY AMN—o a

2vz<t> 603V, GDlA

o

(A) 2V, 30 (B) 2V, 20
(C) 6V, -9 (D) 6V, —3Q
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McCQ 5.1.36

McaQ 5.1.37

McQ 5.1.38

Circuit Theorems 277

For the circuit below, what value of R will cause I=3A 7

21
6 Q2 ’

< Ve
18V 10 R

(A) 2/3Q (B) 4Q
(C) zero (D) none of these

For the following circuit, values of voltage V for different values of R are given in
the table.

R 74
T
Unknown v R 30 6V
Circuit
o 8 8V

The Thevenin voltage and resistance of the unknown circuit are respectively.

(A) 14V, 40Q
(B) 4

(C) 14 V
(D) 10V, 29

In the circuit shown below, the Norton equivalent current and resistance with
respect to terminal a-b is

24 Q
AN\ oq
20v () O
ob
A)ITAL0Q
B) 2A,240Q
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Mca 5.1.39 The Norton equivalent circuit for the circuit shown in figure is given by

20 D1
Q)
2Q
ob
(A) 25A ,D gzﬂ (B) 1.5A<D §2Q
ob ob
(C) 25A ,D §4Q (D) 1.5A<D §4Q
ob ob

mMca 5.1.40 What are the values of equivalent Norton current source (Iy) and equivalent
resistance (Ry) across the load terminal of the circuit shown in figure 7

10 A
a
6 Q 3Q Load
b
Iy Ry
(A) 10 A 20
(B) 10 A 90
(C) 3.33A 90
(D) 6.66 A 20

Mca 5.1.41 For a network consisting of resistors and independent sources only, it is desired to
obtain Thevenin’s or Norton’s equivalent across a load which is in parallel with an
ideal voltage sources.

Consider the following statements :
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McCQ 5.1.42

McCQ 5.1.43

Circuit Theorems 279

1. Thevenin equivalent circuit across this terminal does not exist.

2. The Thevenin equivalent circuit exists and it is simply that of a voltage source.
3. The Norton equivalent circuit for this terminal does not exist.

Which of the above statements is/are true ?

(A) 1 and 3 (B) 1 only

(C) 2 and 3 (D) 3 only

For a network consisting of resistors and independent sources only, it is desired to
obtain Thevenin’s or Norton’s equivalent across a load which is in series with an
ideal current sources.

Consider the following statements

1. Norton equivalent across this terminal is not feasible.

2. Norton equivalent circuit exists and it is simply that of a current source only.
3.  Thevenin’s equivalent circuit across this terminal is not feasible.

Which of the above statements is/are correct ?

(A) 1 and 3
(B) 2 and 3
(C) 1 only
(D) 3 only
The Norton equivalent circuit of the given network with respect to the terminal
a-b, is

6 Q2 30

A 'A'A% AA'A%

ba

v () NORL

(A) 24 ‘D §3Q (B) 64 ,D §3Q

© 3a(d) §3Q D) 6 §129
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McCQ 5.1.44

McCQ 5.1.45

MCQ 5.1.46

McCQ 5.1.47

Circuit Theorems Chap 5

The maximum power that can be transferred to the resistance R in the circuit is

150 100 ©
A AA% A AA%

9VC> gR CD3V

A
B
C
D

486 mW
243 mW
121.5 mW

(
(
(
(D) 225 mW

)
)
)
)

In the circuit below, if R; is fixed and R, is variable then for what value of R,
power dissipated in R; will be maximum ?

(A) Rs=R;
(B) Rs=0
(C) Rs=Ry/2
(D) Rs= 2R,

In the circuit shown below the maximum power transferred to R is Py, then

6 Q 2Q
A AAY MV

21v() §RL 4Q§ Dea

(A) R, =12Q, Py =12W
(B) Ry =39, Pox=96W
(C) R, =3%Q, Py =48 W
(D) R, =129, Ppy =24 W

In the circuit shown in figure (A) if current I, =2 A, then current I, and I3 in
figure (B) and figure (C) respectively are
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R, R, Ry R,
AN AN I% AAAY AN
R
12 V() §R3 R, ng 4
I 12V
Fig.(A) Fig.(B)
Rl RQ
AN AN
I3T R,
g
12V

Fig.(C)
(A) 2A, 2A (B) —2A, 2A
(C) 2A, —2A (D) —2A, —2A

McQ 5.1.48 In the circuit of figure (A), if I; = 20 mA, then what is the value of current I, in
the circuit of figure (B) 7

Rl R2 Rl R2
A AAY A AAY AN A AAY
I L
36 VC_) R, oh 2 %Rg C_‘ 36 V
! 1
Fig.(A) Fig.(B)
(A) 40 mA (B) —20 mA
(C) 20 mA (D) Ri, R, and R3; must be known

Mca 5.1.49 If Vi =2V in the circuit of figure (A), then what is the value of V; in the circuit
of figure (B) 7

RQ RZ
MA M

35 ma () §R1 RSV, RSV, R3§ () 35 ma

Fig.(A) Fig.(B)
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McQ 5.1.50

McQ 5.1.51

Circuit Theorems Chap 5

(A) 2V (B) —2V
(C) 4V (D) Ry, Ry and R; must be known

The value of current I in the circuit below is equal to

[+]

t
240 Q 200 Q 800 2
g 192 Q
96 V 40V 80V
b
(A) 100 mA (B) 10 mA
(C) 233.34 mA (D) none of these

The value of current I in the following circuit is equal to

50
AN
t
15 Q 20 V
60 VC_D §5 O
120 V 52
10 Q
AN
(A) 1A (B)
(C) 3A (D) 2A

K3k sk koK ok kR >k kk



McQ 5.2.1

McCQ 5.2.2

A simple equivalent circuit of the two-terminal network shown in figure is

R
1 Vv
———o
R
(A) r3 (B)
Vv
L
R
© rg O (D)
I
For the following circuit the value of Ry, is
6 Q2
2 A 62
o
5V
(A) (B) 12 Q
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McQ 5.2.3 If V=AVi+ BV,+ CI; in the following circuit, then values of A, B and C
respectively are

100 Y2
M
VW I\

4@ v? 100 © §1009 OF

2 21 1 1 100
(A) g: g: g (B) ga g; T
1 11 1 2 100
(C) §7 57 g (D) §7 gu T
Mca 5.2.4 What is the value of current I in the network of figure ?
30 4 Q
AA'A% 2 'A'A%
2A C) §3 Q 4Q §8 Q
l[
(A) 0.67 A (B) 2A
(C) 1.34 A (D) 0.5 A
McaQ 5.2.5 The value of current I in the figure is
6 k2 6 kO
AN AN Y
6\/(’_) 6kQ§ 2mAGD §6kQ
(A) —1mA (B) 1.4 mA
(C) 1.8 mA (D) —1.2mA

McCQ 5.2.6 For the circuit of figure, some measurements were made at the terminals a-b and
given in the table below.

I
g — R, I
Linear
Resistive R, 20 10 A
Network o 10 O 6 A
b




Chap 5

McCQ 5.2.7

MCQ 5.2.8

McCQ 5.2.9

Circuit Theorems 285

What is the value of I; for R; =20 ?
(A) 3A (B) 12A
(C) 2A (D) 4A

In the circuit below, for what value of k, load R; = 2 () absorbs maximum power ?

V. 40
AAN AN
2Q
WS D 3
AN
4Q
(A) 4 (B) 7
(C) 2 (D) 6

In the circuit shown below, the maximum power that can be delivered to the load
R, is equal to

1 kQ 1 kQ 1 kQ
A'A'A% A'A'A%

18V '_) 6mAC) 2k9§ R,

(A) 72mW (B) 36 mW
(C) 24mW (D) 18 mW

For the linear network shown below, V-1 characteristic is also given in the figure.
The value of Norton equivalent current and resistance respectively are

4 I(amp)
I /
+
: > V(volt)
Linear 3
Network V]| Load
-6
(A) 34,20 (B) 69, 20

(C) 6A, 050 (D) 3A, 059
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McQ 5.2.10

McaQ 5.2.11

McCQ 5.2.12

McQ 5.2.13

Circuit Theorems Chap 5

In the following circuit a network and its Thevenin and Norton equivalent are

given.
2 Q 3Q
A'A'A% AVN——o o
RTIL
4VC> 2A Iy gRN
VTh
O O
The value of the parameter are
Viu Ry, Iy Ry
(A) 4V 2 Q) 2 A 2 Q
(B) 4V 2 Q) 2 A 30
(C) 8V 1.2 Q DA 1.2 Q
(D) 8V 5Q 2 A 5Q

In the following circuit the value of voltage V; is

2Q 1Q 1Q 3Q
AAAY A'AY
+
8V QQg 6Q2V; §6Q 18V
(A) 6V (B) 7V
(C)8V (D) 10 V

A practical DC current source provide 20 kW to a 50 €2 load and 20 kW to a 200 €2
load. The maximum power, that can drawn from it, is

(A) 22.5 kW (B) 45 kW
(C) 30.3 kW (D) 40 kW

For the following circuit the value of equivalent Norton current Iy and resistance
Ry are

10 Q 5Q
AR iIlVV\’ °
1

INRN

20[1<’_“> 30 O g -—

(A)2 A, 20 Q (B) 2 A, —20 Q
(C) 0 A, 2090 (D)0 A, —20 Q
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Mca 5.2.14 Consider the following circuits shown below

b2 o g
ANV
20 00 68 S99 ;S 69 60 )0
12V
12V 60 8V 18V 6 Q 3A 12V
Fig (A) Fig (B)

The relation between I, and I, is
(A) [b:[a+6 (B) [b:Ia+2

Mca 5.2.15 If /=5A in the circuit below, then what is the value of voltage source V; 7

6 A
TR
o/
16V 6
30 10 Q
4A<D 16 Q 129% 7Q
M\ lf
AN f
20 U
|4
(A) 28V (B) 56 V
(C) 200V (D) 224V

Mca 5.2.16  For the following circuit, value of current [ is given by

I 60 30
= AN AN

24 VC_) CD 6 A <t> 31
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Statement for Linked Questions

In the following circuit, some measurements were made at the terminals a, b and
given in the table below.

I
- R I

Unknown R 30 2 A
Network
5 Q) 1.6 A

Mca 5.2.17 The Thevenin equivalent of the unknown network across terminal a-b is

(A)3Q,14V (B) 50,16V

(C) 169, 38V (D) 1092, 26 V
Mca 5.2.18 The value of R that will cause I to be 1 A, is

(A) 22Q (B) 16 Q2

(C) 80 (D) 11

McQ 5.2.19  In the circuit shown in fig (a) if current [, = 2.5 A then current I, and I3 in fig (B)
and (C) respectively are

i

Fig.(C)

(A)5A,10A (B) =5A, 10 A
(C) 5A, —10A (D) —=5A, —10A



Chap 5

McCaQ 5.2.20

McaQ 5.2.21

McCQ 5.2.22
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The Thevenin equivalent resistance between terminal ¢ and b in the following
circuit is

ob
(A) 22Q
(B) 11Q
(C) 17Q
(D) 1Q
In the circuit shown below, the value of current I will be given by
49 49 49
AN AAA W

12Q§ 14 A ‘D §4Q §QQ

The V-1 relation of the unknown element X in the given network is V= AI+ B.
The value of A (in ohm) and B (in volt) respectively are

(B) 2,8
(D) 0.5,16
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Mca 5.2.23 The power delivered by 12V source in the following network is

10
AA'A%

)
>
N
>

®
O

12 VC_D §1 §1 )

(A) 24 W (B) 96 W
(C) 120 W (D) 48 W

Mca 5.2.24 For the following network the V-I curve with respect to terminals a-b, is given by

2 Q

V(volt)
A V(volt) 32
@ (B)
0 I I(amp) -8 0 > I(amp)
4 V(volt)
b V(volt)
8
16 0 > [(amp)
0 > [(amp)
(©) (D)

-32
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McCaQ 5.2.25

MCQ 5.2.26

McCaQ 5.2.27

MCQ 5.2.28
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In the circuit shown, what value of R; maximizes the power delivered to R, 7

Ve 1k
AN AN
2 kO

@ g O

(A) 286 € (B) 350 Q2
(C) zero (D) 500 Q

The V-1 relation for the circuit below is plotted in the figure. The maximum power
that can be transferred to the load R; will be

I(mA)

A

p 2)

Linear
Network Vﬁ Ry
>/ (volt)

0 8N\

(A) 4mW (B) 8mW
(C) 2mW (D) 16 mW

In the following circuit equivalent Thevenin resistance between nodes a and b is
Ry, = 3€2. The value of « is

1Q 1Q
AN Y\_A,—oa
NPGINRTS
ob
(A) 2 (B)
(C) 3 (D) 4

A network N feeds a resistance R as shown in circuit below. Let the power consumed
by R be P. If an identical network is added as shown in figure, the power consumed
by R will be
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McCQ 5.2.29

MCQ 5.2.30

McCQ 5.2.31

Circuit Theorems Chap 5

N R N R N
(A) equal to P (B) less than P
(C) between P and 4P (D) more than 4P

A certain network consists of a large number of ideal linear resistors, one of which
is R and two constant ideal source. The power consumed by R is P, 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) P+ P, (B) VP £ /P,
(C) WP = VP) (D) (P £ P)°
If the 60 Q2 resistance in the circuit of figure (A) is to be replaced with a current

source I, and 240 € shunt resistor as shown in figure (B), then magnitude and
direction of required current source would be

16 Q a a
AA'A% o o
20 VC_) 40 Qg §609 240 Qg ()I
O o
b b
Fig.(A) Fig.(B)
(A) 200 mA , upward (B) 150 mA, downward
(C) 50 mA , downward (D) 150 mA , upward

The Thevenin’s equivalent of the circuit shown in the figure is

24 Q

AA'A% A'A% °a

36VC_> §6Q

ob

(A) 4V, 480 (B) 24V, 120
(C) 24V, 240 (D) 12V, 12Q
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Mca 5.2.32 The voltage V; across the load resistance in the figure is given by

_ Ry
Vi = V(R + RL)
V and R will be equal to
4,
A
| A

AN
=
:

5AC) 20 W

(A) —10V, 2Q (B) 10V, 2Q
(C) =10V, -2 (D) none of these

Mca 5.2.33 The maximum power that can be transferred to the load resistor R; from the
current source in the figure is

16
40 © 20
P
N\ §RL
240 Q 100 O
(A) 4W (B)
(C) 16 W (D

Common data for Q. 34 to Q. 35

An electric circuit is fed by two independent sources as shown in figure.

6 Q 4Q 1Q
AA'A% A AAY

36V gSQ gGQ §2Q CDZ?A

Mca 5.2.34 The power supplied by 36 V source will be
(A) 108 W (B) 162 W
(C) 129.6 W (D) 216 W
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Mca 5.2.35 The power supplied by 27 A source will be
(A) 972 W (B) 1083 W

(C) 1458 W (D) 1026 W

Mca 5.2.36  In the circuit shown in the figure, power dissipated in 4 resistor is

12V
()
_/
8 Q
A
| 50 Daa §4 0
e
10 ©2
(A) 225 W (B) 121 W
(C) 9W (D) none of these

Mca 5.2.37 In the circuit given below, viewed from a-b, the circuit can be reduced to an
equivalent circuit as

2 kO 2R
AN \+/ oa
ve$ e oo
1
ob

(A) 10 volt source in series with 2 k(2 resistor
(B) 1250 Q resistor only

(C) 20V source in series with 1333.34 €2 resistor
(D) 800 €2 resistor only

Mca 5.2.38 What is the value of voltage V in the following network ?

2@# §1Q om
10 10
A A

T —+

24V%'_> IQ%V
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McCaQ 5.2.39

McCQ 5.2.40

McCQ 5.2.41
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(A) 14V (B) 28V
(C) =10V (D) none of these

For the circuit shown in figure below the value of Ry, is

_21r
S
0.01V, 100 0
% WV
R
100 Qg 3009§ g —
I.’E
AM———
800 Q)
(A) 100 Q (B) 136.4 ©
(C) 200 Q (D) 272.8 Q

Consider the network shown below :

Linear
Network

The power absorbed by load resistance R, is shown in table :

R, |10 kQ 30 k2
P 3.6 mW [4.8 mW

The value of R;, that would absorb maximum power, is
(A) 60 kO (B) 100 Q
(C) 300 2 (D) 30 kQ

The V-1 equation for the network shown in figure, is given by
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(A) 7V =200+ 54 (B) V=1001+ 36
(C) V= 2001+ 54 (D) V =501+ 54

Mca 5.2.42 In the following circuit the value of open circuit voltage and Thevenin resistance
at terminals a,b are

0.01V,
&
3, 600 Q
—> A oa
+
150 Qg g 300 v,
[ﬂf
AN— ob
900 €

(A) V,, =100V, Ry, = 1800 Q
(B) I/OC:OV, RTh:27OQ
(C) V,e =100V, Ry, =900
(D)

D V;CZOV, RT}ngoﬂ

sooksfok ok ok ok okok ok



GATE EC 2012

GATE EE 2012

McaQ 5.3.1

McCQ 5.3.2

McaQ 5.3.3
GATE EC 2011

Common Data for Questions 1 and 2 :

With 10V dc connected at port A in the linear nonreciprocal two-port network
shown below, the following were observed :
(i) 19 connected at port B draws a current of 3 A

(ii) 2.5 connected at port B draws a current of 2 A

o— | o
A B
o——— o

With 10 V dc connected at port A, the current drawn by 7 €2 connected at port B
is

(A) 3/7TA (B) 5/7A

(C) 1A (D) 9/7 A

For the same network, with 6 V dc connected at port A, 12 connected at port B
draws 7/3 A. If 8 V dc is connected to port A, the open circuit voltage at port B is
(A)6V (B) 7V
(C) 8V (D)9V

In the circuit shown below, the value of R; such that the power transferred to R
is maximum is

10 Q 10 ©
10 2
5VC_> GDlA gRL
2V
(A) 50 (B) 109

(C) 150 (D) 20Q
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McaQ 5.3.4 In the circuit shown, what value of R; maximizes the power delivered to R;?

GATE EC 2009 v
40
&>
<D—Wv
40 40
A .

Y
V., (_) 100 V gRL

(A) 2.4Q (B) %Q
(C) 49 (D) 6

McQ 5.3.5 For the circuit shown in the figure, the Thevenin voltage and resistance looking
GATEEC2007 into X-Y are

1Q

24 1Q§ 2 A §2Q

o X

oY

(A) 5V,20 (B) 4V, 59
(C) 5V,59 (D) 4V,20Q

McCQ 5.3.6 The maximum power that can be transferred to the load resistor R; from the
GATEEC2005  voltage source in the figure is

100 ©
A AAY

10 VC_) gRL

(A)1W (B) 10 W
(C) 0.25 W (D) 0.5 W

McaQ 5.3.7 For the circuit shown in the figure, Thevenin’s voltage and Thevenin’s equivalent
GATEEC2005 resistance at terminals a-b is
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McQ 5.3.8
GATE EC 2002

McaQ 5.3.9
GATE EC 2000

McaQ 5.3.10
GATE EC 1999
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e o
050> s Qg 10V

(A) 5V and 20 (B) 7.5 V and 2.5Q
(C) 4V and 29 (D) 3V and 2.5¢2

In the network of the figure, the maximum power is delivered to Ry if its value is

Il
40 Q
0.51; 20 Qg gRL
50 V
(A) 16 Q (B)¥Q
(C) 60 © (D) 20 Q

Use the data of the figure (a). The current 7 in the circuit of the figure (b)

10 VC_) §R4 \2A Al R4§ C’) 20 V

(A) -2 A (B) 2 A
(C) -4 A (D) 4 A

The value of R (in ohms) required for maximum power transfer in the network

shown in the given figure is

5 Q) 4 Q

25 V=
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(A) (B) 4
(C) 8 (D) 16
Mca 5.3.11  Superposition theorem is NOT applicable to networks containing
GATEEC1998  (A) nonlinear elements (B) dependent voltage sources
(C) dependent current sources (D) transformers

Mca 5.3.12 The voltage V in the figure is always equal to

GATE EC 1997
2 A 920
+
Vv 5V
I
(A)9V (B)5V
)1V (D) None of the above

Mca 5.3.13 The Thevenin voltage and resistance about AB for the circuit shown in figure
GATEEE1997  respectively are

LV 40
AN ANA— 4
2Q
2Q
10VC_> §4Q
4V,
B
(A)10V,—2Q (B) OV, =20
(C)10V, 2Q D)0V, 20

Mca 5.3.14  For the circuit shown in figure, the Norton equivalent source current value and and
GATEEE 1997  its resistance is

2 A
e
sv(®) 3Q§ 30
oB
(A) (2A,59) (B) (24,5
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McCQ 5.3.15
GATE EE 1998

MCQ 5.3.16
GATE EE 2009

McCQ 5.3.17
GATE EE 2009

MCQ 5.3.18
GATE EE 2010
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Viewed from the terminals A- B, the following circuit shown in figure can be reduced
to an equivalent circuit of a single voltage source in series with a single resistor with
the following parameters

Ao

10V 40

5 volt source in series with 10 €2 resistor

)

B) 1 volt source in series with 2.4 Q resistor
) 15 volt source in series with 2.4 Q resistor
)

1 volt source in series with 10 €2 resistor

Statement for Linked Answer Question 16 and 17 :

2 kO 2@
AN\N L \+/ oA

SVCD 2 kQ 1kQ§

°B

For the circuit given above, the Thevenin’s resistance across the terminals A and
B is

(A) 0.5k (B) 0.2k

(C) 1k (D) 0.11kQ

For the circuit given above, the Thevenin’s voltage across the terminals A and B is
(A) 1.25V (B)0.25 V

C)1V (D) 0.5V

As shown in the figure, a 12 resistance is connected across a source that has a load
line V4 I = 100. The current through the resistance is

1Q

Source

ﬁ
]
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McaQ 5.3.19
GATE EE 2011

McCQ 5.3.20
GATE IN 2000

McaQ 5.3.21
GATE IN 2000

MCQ 5.3.22
GATE IN 2001

Circuit Theorems Chap 5
(A) 25 A (B) 50 A
(C) 100 A (C) 200 A

In the circuit given below, the value of R required for the transfer of maximum
power to the load having a resistance of 32 is

4

. AN
10 V= 642 3Q§Lwd
(A) zero (B) 3Q
(C) 6Q (D) infinity

For the circuit shown in figure V3 =20V when R=10€ and Vz; =30V when
R=20Q. For R=280%,V; will read as

O
+
D.C.
Network Rg Vi
(A) 48 V (B) 60 V
(C) 120 V (D) 160 V

For the circuit shown in figure R is adjusted to have maximum power transferred
to it. The maximum power transferred is

sa(D

(A) 16 W
(C) 64 W

(B) 32 W
(D) 100 W

In the circuit shown in figure, current through the 5 {2 resistor is
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10 Q

A A'A%
5A gQQ 2A §5Q
(A) zero (B)2 A
(C)3 A (D)7 A

Mca 5.3.23 In full sunlight, a solar cell has a short circuit current of 75 mA and a current of
GATEIN2007 70 mA for a terminal voltage of 0.6 with a given load. The Thevenin resistance of
the solar cell is
(A) 8Q (B) 8.6 Q
(C) 120 (D) 240 Q

Mca 5.3.24 The source network S is connected to the load network L as shown by dashed lines.
GATEIN2009  The power transferred from S to L would be maximum when R is

2 Q Ry
—NMW\—o--—-
10 VC_) C_) 3V
L e

Source Network S Load Network L

(A) 0 Q (B) 0.6 Q

(C) 0.8 2 (D)2 Q
Mca 5.3.25 The current I shown in the circuit given below is equal to
GATE IN 2011

10 ©
tr

10V gl() Q 10 A §10 Q

(A (B) 3.67 A

(C)6 A (D)9 A

KoKk ookook ok kR Rk >k



SOLUTIONS 5.1

SOL 5.1.1 Option (C) is correct.
We solve this problem using principal of linearity.

59 10 b 40
A'AY% A'AY% A'AY% I
|4 I '
O AR
S V1 6 Q) Vg 3Q 29

In the left, 42 and 22 are in series and has same current /= 1A.

Vi =41+ 21 (using KVL)
=6/=6V
L= % = % =2A (using ohm’s law)
L=05L+1 (using KCL)
=24+1=3A
=0 L+ W (using KVL)
=34+6=9V
I = % % = %A (using ohm’s law)
Applying principal of linearity
For V, = Vj, I = %A
Sofor V=2V,  L=35x2=3A

SOL 5.1.2 Option (D) is correct.
We solve this problem using principal of linearity.

40 1 20
ANN—T—\N
|5 i
+ +

)
U/
AYAYAY;

120 1,260 V10
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SOL 5.1.3

SOL 5.1.4

Circuit Theorems

_V _1_
I = 1 _1_1A
Vo =21+ (1)1
=3V
_Vh_3_1
L=g=5=34
11:[2+I
_1,,_3
—2+1—2A

Applying principal of superposition
When I, = [, and V=1V, 1

~

Il
DO[CO DO
X

)

I

w

>

A

SO, if Is = 2_[0,
Option (B) is correct.

[5
v Linear
Network
For, Ve=10V, P=40W
_ P _ 40 _
So, L—Vs—lo—élA
Now, Vi =5V,so [[=2A (From linearity)

New value of the power supplied by source is
P/ =V/[[=5x2=10W
Note: Linearity does not apply to power calculations.

Option (C) is correct.
From linearity, we know that in the circuit % ratio remains constant
L

—- = = 1
I -3
Let current throughL loagq(s) é'lvgfhen the power absorbed is 2.5 W, so

P, =(I/)’R,
2.5 = (I))* x 10

IL, - 05A
Ve _ VI _
L -1 100
So, V) =1001;=100 x 0.5 =50V

Thus required values are
I/ =05A,V/=50V

(using ohm’s law)

(using KVL)

(using ohm’s law)

(using KCL)
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SOL 5.1.5

SOL 5.1.6
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Option (D ) is correct.

From linearity,
I, = AV,+ BI,, A and B are constants

From the table
2=14A+6B (1)
6 =184+ 2B -..(i1)

Solving equation (i) & (ii)

A=04,B=-0.6

So, I, =04V, - 0.6

Option (B) is correct.

The circuit has 3 independent sources, so we apply superposition theorem to obtain
the voltage drop.

Due to 16 V source only : (Open circuit 5 A source and Short circuit 32 V source)
Let voltage across R, due to 16 V source only is V;.

16 Q

16 VC) V, 216 0 16V 8 Q

A4 T
24 Q 24 Q

ANN-

Using voltage division
8

'="911%
=—4V
Due to 5 A source only : (Short circuit both the 16 V and 32 V sources)
Let voltage across R, due to 5 A source only is V5.

(16)

+
V2§16 ) CD5A

A
24 Q

Vo =(24Q1/16Q21]]168) X 5
=6 X 5= 30volt
Due to 32V source only : (Short circuit 16 V source and open circuit 5 A source)
Let voltage across R, due to 32V source only is Vj
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SOL 5.1.7

SOL 5.1.8
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16 16 Q
l AN AMN
:: V3§16 Q C_’ 32V V3+§ 9.6 Q C_) 32V
e T
24 Q

Using voltage division

96 _
Vi = 16196032 =12V

By superposition, the net voltage across R, is

V=V+V+V:=—44+30+12 = 38 volt
Alternate Method: The problem may be solved by applying a node equation at the
top node.

Option (C) is correct.

We solve this problem using superposition.
Due to 9 A source only : (Open circuit 6 A source)

!
2OQ§ MDoa §3OQ

40 © T
AN~
Vl

Using current division
Vi _ 20 -
40 20+ (40 + 30) (9) Vi =80 volt

Due to 6 A source only : (Open circuit 9 A source)

l
209; CDGA §SOQ

T 40 Q
A~
V2

Using current division,

V, 30 v
10 ~ 30+ (40 1 20) () 7 Vo= 80 volt

From superposition,
V =Vi+ V5, =80+ 80 = 160 volt
Alternate Method: The problem may be solved by transforming both the current

sources into equivalent voltage sources and then applying voltage division.

OptiOl’l (C) is correct CONCEPT: Superposition
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Due to 60 A source only : (Open circuit 30 A and short circuit 30 V sources)

e
4Q
ANN—o——
I,— lll

2Q§ CDGOA §12Q §6§2

120160 =40

402>
A A'A%

QQg CDGOA §4Q

Using current division

_ 2 _
I = 55(60) =12 A

Again, I, will be distributed between parallel combination of 12 Q and 6 €2

__6 _
=10 s(12) =4A

Due to 30 A source only : (Open circuit 60 A and short circuit 30 V sources)

30 A 30 A
AN AN
U/ "\ /
49 S 49 B,
FAAN——e i AN
2

a3 2o oo a3 Sio

Using current division

4

I, will be distributed between parallel combination of 12 €2 and 6 €2

__ 6 _

Due to 30 V source only : (Open circuit 60 A and 30 A sources)
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— e @ e—

10 30V
vmﬁéj
b

203 T %m So0

Using source transformation

P E
GQg C)E)A 12 Q §6§2 3Q§ CDE)A 12 Q

Using current division

__ 3 —_
L= 1% 56) = 1A

SOL 5.1.9 Option (B) is correct.
Using super position, we obtain [.
Due to 10 V source only : (Open circuit 5 A source)

[
v T $20

L:§:5A

Due to 5 A source only : (Short circuit 10 V source)
vh
54| Dsa §2Q

IQZO
I =L+L=54+0=5A

Alternatively :

We can see that voltage source is in parallel with resistor and current source so
voltage across parallel branches will be 10V and I=10/2=5A



310

SOL 5.1.10

SOL 5.1.11

SOL 5.1.12

SOL 5.1.13

Circuit Theorems Chap 5

Option (C) is correct.
Using superposition, I =L+1
Let [ is the current due to 9 A source only. (i.e. short 18 V source)

9A

—>

th

6Q§ §12Q
NG —

149% %359

I = ﬁ612(9) =3A (current division)

Let I, is the current due to 18 V source only (i.e. open 9 A source)
=

6Q§ ngQ
® 18V
. C

14Q% %35@
“6+12

SO, 11:3A,_[2:1A

Option (B) is correct.
From superposition theorem, it is known that if all source values are doubled, then
node voltages also be doubled.

Option (A) is correct.
From the principal of superposition, doubling the values of voltage source doubles
the mesh currents.

Option (D) is correct.
Applying superposition,
Due to 6 V source only : (Open circuit 2 A current source)
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6V 40 10 60
So0 v

40 L0 6 Q)

6 Q
r ¥ v

_ 6 _
I = 616 05A

Due to 2 A source only : (Short circuit 6 V source

)
: o & So0 03 %_f $on

GQ% O p )2 A -

L = m(— 2) (using current division)

=—1A
I =L+L=05-1=—05A
Alternate Method: This problem may be solved by using a single KVL equation
around the outer loop.

Option (A) is correct.
Applying superposition,
Due to 24 V source only : (Open circuit 2 A and short circuit 20 V source)

4Q

0
e 24VC_> ggg §SQ




312

SOL 5.1.15

SOL 5.1.16
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Due to 20 V source only : (Short circuit 24 V and open circuit 2 A source)

20

<

4Q

@,

So L, =0 (Due to short circuit)
Due to 2 A source only : (Short circuit 24 V and 20 V sources)

4Q

I\
=

®

40 §4Q 4Q§ §4Q
f

L = ﬁ@) (using current division)
=1A
So I =5L+L+1;=3+0+1=4A

Alternate Method: We can see that current in the middle 4 ) resistor is [— 2,
therefore I can be obtained by applying KVL in the bottom left mesh.

Option (D) is correct.

Vi=V,=0 (short circuit both sources)

D4A

S0

Vo=0

Option (C) is correct.
Using source transformation, we can obtain I in following steps.
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I 30 s 24V I 30

@ S o @ saf nes oa

i v(®) 4Q§ D24

[=9+8_1d_9p

3
Alternate Method: Try to solve the problem by obtaining Thevenin equivalent for
right half of the circuit.

soL 5.1.17  Option (C) is correct.
Using source transformation of 48 V source and the 24 V source

40V
1Q I

— ()
A'A'AY N\,

SACD §GQ §3Q 4Q§ 4Q§ CDGA

using parallel resistances combination

40 7 40V
A=)
O

@ S0 208 Qoa

Source transformation of 8 A and 6 A sources
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SOL 5.1.18

Circuit Theorems

Writing KVL around anticlock wise direction
—12—-21+40—-471—-21—-16 =0
12-8I =0

I ==

Option (D) is correct.

Using source transformation of 4 A and 6 V source.

8V
+

20

v @ e Qoo

Adding parallel current sources

8V
+

12V glﬂ <D5A

20

Source transformation of 5 A source

8V
TR
12v() D5V

20 1Q

Applying KVL around the anticlock wise direction

—5—1+8-2/-12=0

—-9-31 =0
I =—3A
Power absorbed by 12V source
Pov =12 x 1
=12 x-3
=—36 W

or, 12V source supplies 36 W power.

Chap 5

(Passive sign convention)
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SOL 5.1.19

SOL 5.1.20

SOL 5.1.21
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Option (B) is correct.
We know that source transformation also exists for dependent source, so

2Q
— AN\, ——o @ —o G
61%<;> 31, §2 Q
———o%) ——o )

Current source values

I, = 6219” = 31, (downward)
R, =2Q

Option (C) is correct.
We know that source transformation is applicable to dependent source also.

Values of equivalent voltage source
V. = (41,) (5) = 201,

R, =50
. A
41, §5 Q 201,
. .

Option (C) is correct.

Combining the parallel resistance and adding the parallel connected current sources.
9A —-3A =6A (upward)
3Q2[/6Q2 =20

14V

Source transformation of 6 A source
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18 Q)
oa
18 Q)
(v — AAA—o
(H2v 18V<)
08 gy b

soL 5.1.22  Option (B) is correct.
We apply source transformation as follows.
Transforming 3 mA source into equivalent voltage source and 18 V source into
equivalent current source.

3mACD gGkQ gSkQ 4 k2

6 k2 and 3 k2 resistors are in parallel and equivalent to 2 (2.

8 k2
A AA%

SmACD §2 kQ 4 k2

2 kQ

6V

Again transforming 3 mA source

2 kQ2 8 k2
NN—NNV
v@® D S
ANV
ORI
I 6+6 3mA

T2+8+4+2 4
P4kQ - [2(4 X 103)
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SOL 5.1.23

SOL 5.1.24

SOL 5.1.25
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32
:<Z> X 4 =225mW

Option (D) is correct.
Thevenin voltage : (Open circuit voltage)
The open circuit voltage between a-b can be obtained as

24 Q
AN oa
+
10 VC_) CD 1A Vg,
ob
Writing KCL at node a
Vi, — 10 _
“og T 1=0
Vi, —104+24 =0
VTh =— 14 volt

Thevenin Resistance :
To obtain Thevenin’s resistance, we set all independent sources to zero i.e., short
circuit all the voltage sources and open circuit all the current sources.

T
LT .
Ry, =240Q

Option (A) is correct.
Set all independent sources to zero (i.e. open circuit current sources and short
circuit voltage sources) to obtain Ry,

12 Q2

Option (B) is correct.
Thevenin voltage :
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Circuit Theorems

10VC> R
_o o_
3OQ§ §109

Using voltage division

15
and, Vo =15 10 (10) = 6 volt

Applying KVL
Vi— VotV =0
4-64+V, =
Vi, = Vi =— 2 volt
Thevenin Resistance :

C

15 Q

20 Q
2OQ§ §15Q AN
' a b
—o o— o—
! a c
30&2; gloQ AN
30 Q

C

Ry =[20Q1]309Q] 4 [15Q]] 10 Q]
= 120460 =180
Ry = Ry =180

Option (A) is a correct.
Using source transformation of 24 V source

4 Q
NMWN—oa

sa(D §3Q §GQ O

o)

Adding parallel connected sources

10 ©

Chap 5
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4 Q 20 4Q

ob ob

SO, VTh :4V, RTh:6Q
Option (A) is correct.

Thevenin voltage: (Open circuit voltage)

1\4;\52\,
L

Gﬁg Vn, 40V §2Q

Vi, = %(— 40) (using voltage division)

=— 24 volt
Thevenin resistance :

,é&
6Q§ la iy I §29 6(2§ laﬁh §4Q
Tb ¢ Tb

R =60Q][40=8%4_940

Option (B) is correct.
For the circuit of figure (A)
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SOL 5.1.29

a
—o0

v

+

Circuit Theorems

ol

3Q

Vi
Va

Vy

AA'A%

b
|2
6 Q
-

V.-V
=24V

_ 6
- 6+3

VT}L - 24— (—4) - 28V
For the circuit of figure (B), using source transformation

v (Psa §4Q (Daa

Combining parallel resistances,
12Q14Q =30

Adding parallel current sources,

8 —4 =4 A (downward)

1@

o Q

§3Q

)

Vi

12V

=—12V

Option (C) is correct.
For the circuit for fig (A)

—e
a

iRTh

b

Soo

30

A'AY%

RTh :Rab:6QH3Q:2Q

(—6)=—4V

30

—o0

lRTh

*——

20

For the circuit of fig (B), as obtained in previous solution.

Chap 5

(Voltage division)
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—AMW—oa

12V C’)

—ob

RTh :3Q

soL 5.1.30  Option (C) is correct.
I
[4 . N $ 2
oSV k350
12 A CD < b |
VTh,
3 Q% %1 0

Using current division

_ (5+1) 6
h _(5+1)+(3+1)(12) T 6+
= 7.2A
Vi=Lx1=72V
L= BED oy yga

B+ +(5B+1)
Vo =5L=5Xx48=24V

Vi + Vi— V2 =0
Vb =Vo—=1VN=24-72=168V

soL 5.1.31  Option (B) is correct.

321

(KVL)

We obtain Thevenin’s resistance across a-b and then use source transformation of

Thevenin’s circuit to obtain equivalent Norton circuit.

Thevenin’s equivalent is
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SOL 5.1.32

SOL 5.1.33

SOL 5.1.34

Circuit Theorems Chap 5

2.4 Q
—A—o

wsv ()

e )

Norton equivalent

o a

NG, §2.4 Q

ob

Option (B) is correct.

Network I CD Load

The current source connected in parallel with load does not affect Thevenin
equivalent circuit. Thus, Thevenin equivalent circuit will contain its usual form of
a voltage source in series with a resistor.

Option (C) is correct.
The network consists of resistor and dependent sources because if it has independent
source then there will be an open circuit Thevenin voltage present.

Option (D) is correct.
Current I can be easily calculated by Thevenin’s equivalent across 6 €.
Thevenin voltage : (Open circuit voltage)

4 Q
A 'A'AY
3V
)
~ L
1QQ§ /‘; TVTh GDlA

In the bottom mesh
.[2 - 1A
In the bottom left mesh
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(both 4 ) resistors are short circuit)

——9 —_05A

Ti8 T

Note: The problem can be solved easily by a single node equation. Take the nodes

Chap 5 Circuit Theorems
- VTh_ 12I2+3 :O
Vi =3—-(12)(1) =—9V
Thevenin Resistance :
4Q
A'A'AY
4Q
— AN
RTh la [ ]
12 Qg —
r 1
RTh - 12 Q
so, circuit becomes as
RTh,
g
6 C_) VTh
I . VTh _ _9
Rp+6 1246

connecting the top 42, 3V and 42 as supernode and apply KCL.

soL 5.1.35  Option (D) is correct.

Thevenin voltage (Open circuit voltage) :

30V 30
ANN— NW—oa

+
2%<t> 602V, G)lA Vi,
ob

Applying KCL at top middle node

Vo —2V, | Vn, _
e Sl
Voh =2Ve | Vo 1 _
g+ 1=0

-2V + Vi, +6 =0
VT}L = 6 volt

(Vo= Vo)
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Thevenin Resistance :
R — Open circuit voltage  Vp,
™ = Short circuit current I,

To obtain Thevenin resistance, first we find short circuit current through a-b

30 3Q
AN a
+
2. &> sagn PDra ||k
b
Writing KCL at top middle node
Vi=2V, Vi V,—-0 _
T B I =0
2V, + V,+6+4+2V, =0
V., =— 6 volt
_Vi—-0__6__
I, = 3 =3 2A
i} : _VTh_ 6_
Thevenin’s resistance, Rp, = i ——5——39

Direct Method :

Since dependent source is present in the circuit, we put a test source across a-b to
obtain Thevenin’s equivalent.

30

2VI<‘_“> 6QSV, 1A<D Vies

By applying KCL at top middle node

3 6
_2‘/;+ ‘/r+6+2‘/r_2%95t:0
W — V., =6 (i)
We have Loy = M

3-[test — ‘/test - ‘/T
‘/z — ‘/test - 3Itest
Put V, into equation (i)
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2 Viest — ( Viest — 3Itest) =6
2 Viest — Viest + 3diey = 6
Viess = 6 — 3l
For Thevenin’s equivalent circuit

RTh, a

—AM\—o——

+

VTh C_) Vtest CD Itest
b
View — Vi
fest 1t - ]test
Th

Vies = Vo + Ry liew
Comparing equation (ii) and (iii)
VT}L :6V; RT}L:_3Q

soL 5.1.36  Option (C) is correct.

We obtain Thevenin’s equivalent across R.

Thevenin voltage : (Open circuit voltage)

Thevenin Resistance :

Ry, =2

21
6 Q2 ’

ST

18v() 10 L

b

325

_..(iii)

I, = Short circuit current
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I, =0
So dependent source also becomes zero.
6 Q
a
18V e
b
18 _
I, 6 = 3A

Thevenin resistance,

o = =39

Now, the circuit becomes as

l]
ZVC_D R

b
1222 —3
Z+R
9 —=243R
R =0

soL 5.1.37  Option (D) is correct.

Ry, a
—AMW———
+

() voo3n

0!

Using voltage division

_ R
V= VTh<R+ RTh>

From the table,

Chap 5

(Due to short circuit)
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Dividing equation (i) and (ii), we get

6 _ 3(8+ Rm)
8 " 8(3+ Rn)

6 +2Rp =8+ Ry,
Ry, =20

Substituting Ry, into equation (i)

_ 3
6= VTh<3+2>
VTh - 10V

Option (C) is correct.

Norton current : (Short circuit current)

The Norton equivalent current is equal to the short-circuit current that would flow
when the load replaced by a short circuit as shown below

240 &
WAAY a
20 VC_) 2AGD 1y
b

Applying KCL at node a

IN+11+2 :0
~0-20_ 5
SO, I —6+2:O
IN :—%A

Norton resistance :
Set all independent sources to zero (i.e. open circuit current sources and short
circuit voltage sources) to obtain Norton’s equivalent resistance Ry.

24 Q
2'A'AY oa
[ ] l 4&\7
® T .
Ry =24Q

Option (C) is correct.
Using source transformation of 1 A source
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oa
oa
20
40
O v O
2V
2Q ob
ob

Again, source transformation of 2V source

o a

NoRETNOIL

ob

Adding parallel current sources

o

2.5 ACD §4Q

ob

Alternate Method: Try to solve the problem using superposition method.

soL 5.1.40  Option (C) is correct.
Short circuit current across terminal a-b is

10 A

6 Q2 3Q l[N

For simplicity circuit can be redrawn as

64 CDIOA §SQ

)

Iy = m(lO) (Current division)

=3.33A
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Norton’s equivalent resistance

o Ry =64+3=90Q

Option (C) is correct.

Rest of
the V
Network

Load

The voltage across load terminal is simply V; and it is independent of any other
current or voltage. So, Thevenin equivalent is Vy, = V; and Ry, = 0 (Voltage source
is ideal).

The Norton equivalent does not exist because of parallel connected voltage source.

Option (B) is correct.

1

k]

Rest of
the Load

Circuit

The output current from the network is equal to the series connected current source
only, so Iy = I,. Thus, effect of all other component in the network does not change
Iy.

In this case Thevenin’s equivalent is not feasible because of the series connected
current source.

Option (C) is correct.
Norton current : (Short circuit current)

6 Q 3Q
MV A AAY

:VN 2 ACD §3Q

21v ()
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Using source transformation

6 Q 30 3Q
MV

MVCD {1y 6V

Nodal equation at top center node

0-24,0—(=6) _
6 T 3+3 TIn=0
IN:?)A
Norton Resistance :
6 Q 30
AN AN l
'y R al l Ry a 34
N, §3Q 6Q§ —
¢ bT T Ib 30

Ry =Ry=6]](3+3)=6[]6=3Q
So, Norton equivalent will be

o

NOREIL

ob

soL 5.1.44  Option (C) is correct.
We obtain Thevenin’s equivalent across R. By source transformation of both
voltage sources

60 mACD §15OQ §R glOOQ CDSO mA

Adding parallel sources and combining parallel resistances
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(1S

90mA<D gaog §R 90 mA ‘) §GOQ

(ple)

Here, VTh =5.4 V, RTh =602
For maximum power transfer
R = Ry, =602
600
ANN—o

54V (_) g 60

0

Maximum Power absorbed by R

P = (VT}L)Z _ (54)2
4R 4 x 60

Alternate Method: Thevenin voltage (open circuit voltage) may be obtained using
node voltage method also.

=121.5mW

soL 5.1.45 Option (B) is correct.

v B
V= V‘;<Rs + RL)
Power absorbed by R;

PL — (V)Q — VSZRL
RL (Rg + RL) 2
From above expression, it is known that power is maximum when R, =0
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Note :

Do not get confused with maximum power transfer theorem. According to maximum
power transfer theorem if R is variable and R, is fixed then power dissipated by
R; is maximum when R; = R,.

Option (C) is correct.

We solve this problem using maximum power transfer theorem. First, obtain
Thevenin equivalent across Rj.

Thevenin Voltage : (Open circuit voltage)

6 2 Q
—MA—— AW

24 VC_) Vi 40 g CD 6 A

o
O

Using source transformation

6 Q2 20 4 Q

Using nodal analysis
Vib—24 | Vi, —24
6 T 2+4

2V —48 =0= Vp, =24V

Thevenin resistance :

[ ] R B, b
[ T [

Circuit becomes as
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SOL 5.1.48

SOL 5.1.49
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Vi, (_) g R,

For maximum power transfer
R, = Ry =30
Value of maximum power

_(Vm)® _ (24)°

Option (D) is correct.

This can be solved by reciprocity theorem. But we have to take care that the
polarity of voltage source have the same correspondence with branch current in
each of the circuit.

In figure (B) and figure (C), polarity of voltage source is reversed with respect to
direction of branch current so

i__ W_ W
L L L
IQ 213:—2A

Option (C) is correct.

According to reciprocity theorem in any linear bilateral network when a single
voltage source V, in branch a produces a current [, in branches b, then if the
voltage source V, is removed(i.e. branch a is short circuited) and inserted in branch
b, then it will produce a current I, in branch a.

So, L, =1, =20mA

Option (A) is correct.

According to reciprocity theorem in any linear bilateral network when a single
current source I, in branch a produces a voltage Vj, in branches b, then if the
current source I, is removed(i.e. branch a is open circuited) and inserted in branch
b, then it will produce a voltage V, in branch a.

35 mA CD g R1 R3 V1 V2 gRl Rgg CD 35 mA

So, Vo = 2 volt

Option (A) is correct.
We use Millman’s theorem to obtain equivalent resistance and voltage across a-b.
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96 40 . —80
w="71 1 1 ~— 5 — %
240 T 200 T 800

The equivalent resistance

Ry = 1 =960
1 N 1 N 1
240 © 200 © 800
Now, the circuit is reduced as
a
tr
96 Q
g 192 Q
288V
b [ =288 —100mA

96+ 192

soL 5.1.51  Option (C) is correct.
First we obtain equivalent voltage and resistance across terminal a-b using
Millman’s theorem.

a

O
15 Q 15 Q 5Q
60 V 120 V 20V

ob

Vi = =—24V
1,1 1
15715 "5
_ 1 _
Rab_i+i+l_39
15 715 ' 5
So, the circuit is reduced as
3Q I
S50
24V 94

ook ook ok ok ok ok ok ok ok
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SOL 5.2.1 Option (B) is correct.
Thevenin Voltage: (Open circuit voltage):
The open circuit voltage will be equal to V, i.e. Vi, =V
Thevenin Resistance:
Set all independent sources to zero i.e. open circuit the current source and short
circuit the voltage source as shown in figure

— Open circuit voltage = V;

SOL 5.2.2 Option (C) is correct.
Set all independent sources to zero as shown,

6 Q2

L 3"

-————0 RTh ZGQ

SOL 5.2.3 Option (B) is correct.
V' is obtained using super position.
Due to source V; only : (Open circuit source I3 and short circuit source V5)

100 © 100 ©
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90 (W) = 1 Vi (using voltage division)

~ 100+ 50 -3
SO, A= %
Due to source V, only : (Open circuit source I3 and short circuit source V)
V. V.
100 2 2
JARY JARY
VW N\ N\

+
V§5(JQ §IOOQ

= 20 (Vo) = % Vs (using voltage division)

~ 100 + 50
~1
~ 3

Due to source I; only : (short circuit sources V; and V3)

So, B

100 2
AA'A% ——e

+
V§10OQ glUOQ CD I

V = L,[100]] 100 || 100] = g(%)

So, c =10

Alternate Method: Try to solve by nodal method, taking a supernode corresponding
to voltage source V5.

Option (D) is correct.
We solve this problem using linearity and taking assumption that I=1A.

30 b a0 b
A AAY AN
L i
y ) V. §4 0
@CD ngsg ’ §8Q
l1:1 A
In the circuit, Vo =41=4V (Using Ohm’s law)
L=1+1 (Using KCL)
_ Vo, _q,.4_4
=ltgyg =t =34
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Vs =3L+V; (Using KVL)
=3x3+4=8V
I, =+ I (Using KCL)
Vs

_ 8,4 _
gth=3+3=4A

Applying superposition
When I, =4A, I=1A

But actually I, =2 A, So I:% X 2=05A

Option (A) is correct.
Solving with superposition,
Due to 6 V source only : (Open circuit 2 mA source)

6 k2 6 k2 6 kQ
oW [ 4" Y | h
6VC_> 6kQ§ §6 kQ 6VC_> 6kQ§ §12 kQ
T
6 6

1 = 0.6 mA

T 6+6][12 6+4

__6 qy=-6 _

Due to 2 mA source only : (Short circuit 6 V source) :

(Using current division)

6 kQ2 6 kQ2
AN AN Vo

6 ng 2ma(]) §6 KQ

Combining resistances,
6 kQ || 6kQ2 =3kQ
3kQ+6kQ =9k

=
9 kﬂg G)Q mA §6 kQ

9

I'=5L+5L

(Current division)

(Using superposition)
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=02-12=—1mA

Alternate Method: Try to solve the problem using source conversion.

Option (D) is correct.
We find Thevenin equivalent across a-b.

IL — VTh
R+ Ry
From the data given in table
Vi,
10= Ry +2
— VT}L
Ry, + 10
Dividing equation (i) and (ii), we get
10 _ Rp+10
6 RTh+ 2

10Rz, + 20 = 6 Ry, + 60
4RT}L - 40 = RTh - 10 Q
Substituting Ry, into equation (i)

_ Vo
10 =1575

Vi = 10(12) = 120 V
For R, =209,

Ve _ 120 _ 44

L =g TR, =10+ 20

Option (A) is correct.

Vi 40
AV AMN—o
2 0 B
v D
VI<_> 2 A
AN °
10

For maximum power transfer

RTh :RLZZQ

Chap 5

...(i)

To obtain Ry, set all independent sources to zero and put a test source across the

load terminals.
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Vz - 4 Q iest
AN AN
Aoum
kVa: <t> C_) Vtest
AN T
4 Q
— View
RTh [test
Using KVL,
I/test - 4[test - 2Itest - k‘/x - 4[test =0
V;fest - 1OItest - k(_ QItest) =0 (sz - QItest)
I/test - (10 - Qk) [test
Ry =Vt =10 - 2k = 2
test
8 =2k
k=4

SOL 5.2.8 Option (D) is correct.
To calculate maximum power transfer, first we will find Thevenin equivalent across
load terminals.
Thevenin voltage: (Open circuit voltage)

1 kO 1 kO 1 kQ
A AA% A AAY ANN—o

+

18v(©) sma(}) 2kQ§ Va,

o

using source transformation

1 kQ 1 kQ
AN A\N\N—o

18 mA ‘D §1k9 CDGmA §2kQ Vo

1 kQ 1 kQ 1kQ 1kQ  1kQ
AN AMN—o — AW
24 mA ‘D g 1 kQ §2 kQ Vi 24V 2 ng Vo,
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2

Vi, = m(%) (using voltage division)
=12V
Thevenin resistance :
1 kQ 1 kQ 1 kO 1 kQ
ANN l AN ANN—o AN\—o
1 RT}I RT}L
2 ng - 2 ng §2 kQ -—
T O O

Ry =142]]2=1+41=2kQ
circuit becomes as

R Th

So maximum power absorbed by R

p _Vi_ Vi _ (12)°

=R ARy, —Ax2° 18 mW
Option (C) is correct.
The circuit with Norton equivalent
—
+
INCD RNg VI:I Load
_Vv
SO, IN+ I = RN
vV
I = Ry Iy (General form)

From the given graph, the equation of line
I =2V-6
Comparing with general form
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1 _ _
RiN—2OI'RN—O.5Q
]N :6A

soL 5.2.10  Option (D) is correct.
Thevenin voltage: (Open circuit voltage)

30 I=

2A 0
= AMN——o

20 +

4V 2 A Vo
o

Vi :4+(2 X 2):4+4: 8V
Thevenin Resistance:

2 Q 30
AN l ANN—o
) Ry,
-—

Ry =2+3=50=Ry
Norton current:

_Vm _8
Iv =g, =54

soL 5.2.11  Option (A) is correct.
If we solve this circuit directly by nodal analysis, then we have to deal with three

variables. We can replace the left most and write most circuit by their Thevenin
equivalent as shown below.

20 10
YW ° —AMW\—o
sv(@ 203 w(®
° L————o
30 20
VWV ° —AW—o

BVCD 6Q§ qu)
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Now the circuit becomes as shown

1Q 1Q 1Q 20

4V 6Q§V1 12V

Writing node equation at the top center node
-4 Vi Vi—12 _
1+176 152 0
Vi+4 Vi Vi—-12 _

o Tt 3 0
3V—124+ Vi+2Vi—-24 =0
6V1 =36

Vi=6V

Option (A) is correct.
The circuit is as shown below

When R; = 50 €2, power absorbed in load will be
R, > .
<mfs> 50 =20 kW (1)
When R; = 200 €2, power absorbed in load will be

R, “50() — .

Dividing equation (i) and (ii), we have
(R,+200)* = 4(R,+ 50)>
R, =100 and I, =30 A
From maximum power transfer, the power supplied by source current I, will be
maximum when load resistance is equal to source resistance i.e. R, = R,. Maximum
power is given as

I’R, _ (30)” x 100

-Pma.x — 4 4

Option (C) is correct.
Norton current, Iy = 0 because there is no independent source present in the circuit.

=225 kW

To obtain Norton resistance we put a 1 A test source across the load terminal as
shown in figure.
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10 © 5Q
I .

711
201, <t> g 300 1A(H) V..

s

Norton or Thevenin resistance

Ry = 1

Writing KVL in the left mesh
205+ 10(1 — [,)— 305 =0
205, — 10, —30L+10 =0
I, =05A
Writing KVL in the right mesh
Vies —5(1) =305 =0
Viest —5 — 30(0.5) = 0
Vit =5 =15 =0
Ry = Vit =200

soL 5.2.14  Option (C) is correct.
In circuit (b) transforming the 3 A source in to 18 V source all source are 1.5 times
of that in circuit (a) as shown in figure.

@L 20
AN
50 6 Q 6 Q 90
18V
18V 12V
6 Q

Using principal of linearity, I, = 1.51,

soL 5.2.15  Option (B) is correct.
6 (2 and 3 () resistors are in parallel, which is equivalent to 2 €.

6 A
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Using source transformation of 6 A source

16 V 2V

4ACD §16Q §12§2

20 Q2

12 Q

Source transform of 4 A source

16V 2V
-/ -/
16 ©
§12Q §19Q
/AR
AN -
20 Q v

Adding series resistors and sources on the left

2V

ngQ §19Q

l[

@

36 Q

48V

O-

Source transformation of 48 V source

2V 2V

) V)

Y N\
%AC) §36Q §129 19 Q2 %ACD §99 19 Q

Nl ~

v -

Source transformation of % A source.
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12V 19 Q

I 12+ 72+ Vi
19+9

V,=(28 x ) — 12— 172
= (28 x 5) — 12— 72
=56V
Option (A) is correct.
We obtain I using superposition.
Due to 24 V source only : (Open circuit 6 A)

I
460 30

24V C_) # <t> 31

Applying KVL
24—6[1—3]1—311 :O
_ 24 _
Il = E =2 A

Due to 6 A source only : (Short circuit 24 V source)

Lo60 30 6+h
2'A'AY AN
CD 6a 1>l
R Eh R
Supermesh

Applying KVL to supermesh

From superposition, I =5L+1

345
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SOL 5.2.17

SOL 5.2.18

SOL 5.2.19
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Alternate Method: Note that current in 3 resistor is (/+6) A, so by applying
KVL around the outer loop, we can find current I.

Option (B) is correct.

RT/L a L
—AM——
WO
b
I = Viu
R+ Ry,
From the table,
_ Vi .
2 = Sy (1)
_ VT}L ..
1.6 = 51 Ry ...(ii)
Dividing equation (i) and (ii), we get
2 _ 54+ Rnp
1.6 — 3+ Rp
6+ 2RTh =8+ 1.6RTh
0-4RTh - 2
Ry, =50
Substituting Ry, into equation (i)
2 — VTh
3+5

Vin =2(8) =16V
Option (D) is correct.

_ Vm
We have, 1 = B+ R
VTh: 16V, RT}L:5Q
_ 16 _
I=5rr=1
16 =5+ R
R =110

Il ‘[2 13
—> —> —>
10V 20V 40V
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It can be solved by reciprocity theorem. Polarity of voltage source should have
same correspondence with branch current in each of the circuit. Polarity of voltage
source and current direction are shown below

10 __20_ 40
2.5 L L
IQ - 5A

Option (B) is correct.

V.. _ Open circuit voltage
Ry, = =

L. short circuit

Thevenin voltage: (Open circuit voltage V,,)
Using source transformation of the dependent source

+
24ACD Vw§6§2 v,

Applying KCL at top left node
V,

2=V s v =144V
Using KVL,
V,— 81— %~ V. =0
144-0-134 = v,
V, =72V

Short circuit current (I.):

V./2

80

Applying KVL in the right mesh

VT_SISC_‘/; =0

2
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V. _
7_8]—56
V., =161,
KCL at the top left node
_ V., V- V,/2
H=F+—5
V. V.
U=%"11
_ 1152
Ve=S1 vV
_Ve_ 1152 _ 72
Le=16=TIx16 112
RTh:‘?c:772 =11Q

Alternate method : G%)

We can obtain Thevenin equivalent resistance without calculating the Thevenin
voltage (open circuit voltage). Set all independent sources to zero (i.e. open circuit
current sources and short circuit voltage sources) and put a test source V., between
terminal a-b as shown

2
8 Q)
+
llrg 6 Q V/\ c Vtest
14] — 627] — Vs =0 V, = 615 (Using Ohm’s law)
11] - ‘/;fest
So Ry = % 110

Option (C) is correct.
We solve this problem using linearity and assumption that 7= 1A.

45‘25>
AN

12 Q§ HOX

1Q L 40
A A'A%

i]zl A

gm
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Vi =4I+ 21 (Using KVL)
—6V
L="L+1 (Using KCL)
_n _6.,4_
= 4+I_4+1—2.5A
Vo = 4L+ Vi (Using KVL)
—4(25)+6=16V
L+ 1 =1 (Using KCL)
Vo
=gy =b
_ 16 _
I =10+25=35A
When I, = 3.5A, I=1A
But I, = 14 A, so =g x14=4A

soL 5.2.22  Option (A) is correct.
To obtain V-I equation we find the Thevenin equivalent across the terminal at
which X is connected.
Thevenin voltage : (Open circuit voltage)

1Q

te A

12 VC_) Vi, Vs CD 4 A

Vi=6XxXx1=6V

12+ Vi—V3=0 (KVL in outer mesh)
V3 =124+6=18V

Vi, — Vo— V3 =0 (KVL in Bottom right mesh)
Vi = Vot Vs (b=2x1=2V)

Vi, =24+18=20V
Thevenin Resistance :
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Rpy=1+1=20Q
Now, the circuit becomes as

R Th

+

tr
Vi, C_) V1lX

— — VTh
I'="F,
V = Rp I+ Vi,
SO A=Rp=20
B=Vy=20V
Alternate Method:
10
NN

In the mesh ABCDFEA, we have KVL equation as
V—1(I+2)—1(I+6)—12 =0
V =21+20
So, A=2, B=2

soL 5.2.23  Option (C) is correct.
This problem will easy to solve if we obtain Thevenin equivalent across the 12V
source.
Thevenin voltage : (Open circuit voltage)

10
NN
2A N 4A
M BN
N\ N
+eo
VL Q Q
0 S10 3
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Mesh currents are

Mesh 1: L =0
Mesh 2: ]1—_[3:201'13:—2A
Mesh 3: 13—12:4:01'12:—6A

Mesh equation for outer loop
VTh—l >< ]3—]_ >< IQ :O
Vih—(—2)—(—=6) =0

Vin+2+6 =0
VTh - 8 V
Thevenin resistance :
10
NN
—o o——+—0 o—

Ry, =1+1=20Q

circuit becomes as

Ry,
AA'A%

it
12V C_) C Vi

1212_VTh_12_(_8):10A

Ry 2
Power supplied by 12V source
Pyy =10 X 12=120W
Alternate Method:

(I-2) 10

== A\

2 A 4 A
Bl ¢
IT / O/ l(pg)

12VC_> glﬂ 10

351

(due to open circuit)
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KVL in the loop ABCDA
12—-1(I-2)—-1(I-6) =0
21 =20
I =10A
Power supplied by 12V source

P12V :10>< 12:120W

Option (A) is correct.

Chap 5

To obtain V-1 relation, we obtain either Norton equivalent or Thevenin equivalent

across terminal a-b.

Norton Current (short circuit current) :

2 Q
A'AY%

N
>

4Q
A%

®

ZQ§ "ifzv

[

C_’ 24V

Applying nodal analysis at center node

IN—|—2 :%

Norton Resistance :

Ry =40
Now, the circuit becomes as

n@ g ]

i[

IN :RiN—I—[

4 Q

(Both 2 € resistor are short circuited)
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_V
4 = T I
16 = V441
or V =—41416
V(volt)
A
16
0 i I(amp)

353

Alternate Method: Solve by writing nodal equation at the center node.

Option (A) is correct.

For maximum power transfer R; = Rp. To obtain Thevenin resistance set all

independent sources to zero and put a test source across load terminals.

Ve 1 kQ
2'A'AY ANV
*® 2 kO T It,est,
Vtcst <t> 2 V;"
[
Vi
R — test
Th ]test

Writing KCL at the top center node
‘/;est Vvtest — 2 V; _

2k + 1k - Itest
AISO, Vvtest + ‘/r - 0

SO ‘/’L‘ = Vtest
Substituting V, =— V.4 into equation (i)

‘/test Vt€5t — 2 (_ ‘/:‘,est) _
ok V7 Ik = e

‘/test +6 I/tcst - 2Ites’t

_ Vi —_ 270 ~
Ry, = T =7 k) =~ 286 2

Option (A) is correct.
Redrawing the circuit in Thevenin equivalent form

Ry, I

—

+
Vi, RLg Vv

(KVL in left mesh)
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_Vn-V
I'="h,
or, V =—RpI+ Vp (General form)
From the given graph
V =—4I+38

So, by comparing

Ry, =4kQ, Vp, =8V
For maximum power transfer R, = Ry,
Maximum power absorbed by R,

— V%h — (8)2 —
Pmax —4RTh—4><4—4mW

Option (C) is correct.
To fine out Thevenin equivalent of the circuit put a test source between node a
and b,

Vies
RTh - ﬁ
Writing node equation at V;
VimoL Vi_p
2Vi =(14a)l, (i)
I, is the branch current in 1) resistor given as
j, = Vi = Vi
Vi = Vi — L
Substituting V; into equation (i)
2Viea— L) = (1+a)
2Viw =(3+ )1,
2Viest = (3 + Oé) test (Ir = Itest)
Ry = et =342 —3
3+a =
a =30

Option (C) is correct.
Let Thevenin equivalent of both networks are as shown below.
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— VTh . :
P = <RTh, T R) R (Single network N)
P =( Y \R (Two N are added)
R+75"
_ Vi,
- 4<2R+ RT}L> R

Thus P < P" < 4P
Option (C) is correct.

Using superposition

Izjlilg
_ /By /b
R~V R

Option (B) is correct.

From the substitution theorem we know that any branch within a circuit can be
replaced by an equivalent branch provided that replacement branch has the same
current through it and voltage across it as the original branch.

The voltage across the branch in the original circuit

16Q I
N

0v(@® w03 viwo

oo

b
~40]]60 . o
V= (4011 60) + 16 (20) (using voltage division)
_ 24 _
=10 X 20=12V
Current entering terminal a-b is
1=Y=12=200ma
R 60

In fig(B), to maintain same voltage V=12V current through 240 € resistor must
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be
12

By using KCL at terminal a, as shown

o L
[
+ i[R
14 240 Q2 CDI
°
b
I =1Ix+Is
200 = 50 + I,

I, =150 mA, down wards

Option (B) is correct.
Thevenin voltage : (Open circuit voltage)

Chap 5

In the given problem, we use mesh analysis method to obtain Thevenin voltage

24 Q)
AA'A%
N
120 I 200
A 'A'A% AA'A% oa
+
36VC_> N §6Q /" Vi
Il ‘[3
ob
[3 - O
Writing mesh equations

Mesh 1:
36— 12(L— L) — 6(L—I;) =0
36 — 12,4+ 121, — 61, =0
3L—2L =6
Mesh 2:
—245L,—-20(L—L)—12(L—1) =0
—245L—-20L—-12L,+ 121, =0
145 =31,
From equation (i) and (ii)

IIZ%A; IQZ A

1
2
Mesh 3:

—6(]3 — ]1) — 20(.[3_ IQ) - VTh =0

(a-b is open circuit)
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—6[0—5]—20[0—%]— Vin =0

14+10 = Vg,
VTh = 24 volt
Thevenin Resistance :
24 Q 24 Q)
AN AN
12 Q 20 ) 20 Q)
AN AN o AN oa
[ ] R R
§6‘Q 1 §12Q §69 "
®
o o)
24 Q)
°a NN
20 2
20 © '\9\/\, oa
RTh,
24 Q) - B
Th
y S0 B
ob ob

R, =(2044) (|24 Q
=24Q124Q
=120
Alternate Method: V;;, can be obtained by writing nodal equation at node a and
at center node.

Option (C) is correct.
We obtain Thevenin’s equivalent across load terminal.
Thevenin voltage : (Open circuit voltage)

e

Using KCL at top left node
5=I1L+0
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I, =5A
Using KVL
2, — 41, — Vi, =0
2(5) —4(5) = Vn,
Vi, =— 10 volt
Thevenin Resistance :
First we find short circuit current through a-b

41

I

5AC> 20 l[sc

Using KCL at top left node
5=1+1I,
I, =5—1,
Applying KVL in the right mesh
21, —41,+0 =0

I, =0
So, 5—IL.=0o0r I, =5A
Thevenin resistance,
RTh = 1;?: :—% = — ZQ
Now, the circuit becomes as
RTh
A%
+
VT}LC_) VgRL
V= Vi B (Using voltage division)
™ R+ R,
So, V = Vp, =—10volt

R :RTh:—ZQ

soL 5.2.33  Option (C) is correct.
We obtain Thevenin equivalent across the load terminals
Thevenin Voltage : (Open circuit voltage)
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AMN——0a
40 Q 20 ©
40 A
A v
U/ T
240 Q 100 Q
ob
4
Vi =Vo—V,
Rotating the circuit, makes it simple
12 l l [1
240 Q 40 Q
' D by
100 © 20 Q
_ 340
=350+ 60 40)
=34 A
V.=20,=20 X 34 =680V
Similarly,
I, = 670(40) =6 A
* 760+ 340

V, =100, = 100 X 6 = 600 V
Thevenin voltage Vp, = 680 — 600 = 80 V
Thevenin Resistance :

16
AN—a

20 Q

40 Q

R Th
-—

240 Q 100 Q

oh

Ry, = 16+ (240 + 40) || (20 + 100)
=16 + (280] 120) = 16 + 84
=100

359

(Current division)

(Ohm’s Law)

(Current division)

(Ohm’s Law)
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Now, circuit reduced as

For maximum power transfer
R, = Ry, =100
Maximum power transferred to R,

b (V) (80)?
meeT 4Rp 4 x 100

=16 W

soL 5.2.34  Option (A) is correct.
We use source transformation as follows

6 Q2 4Q 1Q 2Q
A AAY MV

§SQ gGQ 54V

36V

O

6 2 4Q

36V

AN
w
3

AN
(=}
o)

AN
w
o)

[
%
>

6 Q 4Q 20

36V 36V

3
o

6 Q 6 Q2 20Q

§3S2 §6Q (DGA sv(® Y (v

36V

e
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C36-12
I ="g15"=34A

Power supplied by 36 V source
Pyv =3 X 36 =108 W

soL 5.2.35  Option (D) is correct.
Now, we do source transformation from left to right as shown

4Q 10
A AAY MV

N §6Q §3Q §6Q §2QC>27A

20 4Q 1Q
AA'A%

12V §GQ §29C‘ 27 A

1Q
AA'A%

2ACD §69 §6(2 §29 C‘ 27 A

6V gzg CDQ?A 1.5ACD §4Q §29 KC‘ 97 A

V, = (27+15)(4Q]|2Q)

- 4
=28.5 X 5

=38V
Power supplied by 27 A source
Pyy =V, X 27T=238 x 27
= 1026 W
soL 5.2.36  Option (C) is correct.
First, we find current [ in the 4 () resistors using superposition.
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Due to 18 V source only : (Open circuit 4 A and short circuit 12 V source)

S50
glOQ

§4Q

ih

8 Q
:
5Q -
18 VC_) §4 Q * VCD
10 © I
L
L=1%-454

Due to 12V source only : (Open circuit 4 A and short circuit 18 V source)

12V 12V
U/ U/
8 Q) 80N
et YAYAY l AN
) 5 lIQ 5Q
103
[ §4Q
10 O 10 ©

V

h=—12__ 5

Due to 4 A source only : (Short circuit 12 V and 18 V sources)

|

8 Q)
— NV
I 5Q 4 A !
50 Daa $h ®
o S $in
S
¢ 10 ©
10 ©
a
[320
So, I =L+L+1=45-34+0=15A

Power dissipated in 4 2 resistor
P4Q - 12(4) == (15)2 X 4 - 9W

(Due to short circuit)
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Alternate Method: Let current in 4 €2 resistor is I, then by applying KVL around
the outer loop
18—-12—-41 =0
6

So, power dissipated in 4 €2 resistor
P4Q == 12(4) - (15)2 X 4 - 9W

Option (D) is correct.
We obtain Thevenin equivalent across terminal a-b.
Thevenin Voltage :
Since there is no independent source present in the network, Thevenin voltage is
simply zero.
Vi, =0
Thevenin Resistance :
Put a test source across terminal a-b

Supernode

D ]tﬁst

For the super node
‘/1 - I/test - 2000]1

"
Vi— View = 2000(?60) (L. = Vi/4000)
ﬁ = Viest or Vi =2V, 0y

2

Applying KCL to the super node
‘/1 — O Vi I/test — It "

ik T dk Tk
2 Vi + ‘/test =4 X 103[test
2 (2 West) + ‘/test =4 X 103[test (Vi =2 V;‘cst)
‘/;est _ 4 X 103 —
I, = 5 = 800 €2

Option (C) is correct.
Using, Thevenin equivalent circuit
Thevenin Voltage : (Open circuit voltage)
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21, §1 Q CD4A

1Q 1Q
AN AN
L ]ﬁf_> ot
10 24 V%) Vo,
L, =—4A

Writing KVL in bottom right mesh
—24—(1)L—Vp =0
Viph =—244+4=-20V

Thevenin resistance :

R, — open circuit voltage
Th = short circuit current

Ve =V =—20V
L. is obtained as follows

Q 1Q
A'AAY 2'A'AY
IL,—=
103 mﬂ;) .
L =-2t=—21
I.+4 =1,
—24+4 =1,
I, =—20A
RTh ::7%8: 1Q

The circuit is as shown below

1

1 1, o
15 RTh(VTh) (—20)=—10volt

—1+1

Chap 5

(due to open circuit)

(using KCL)

(Using voltage division)

Alternate Method: Note that current in bottom right most 1 resistor is (I, +4),
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SOL 5.2.39

SOL 5.2.40

SOL 5.2.41
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so applying KVL around the bottom right mesh,
24—, —(L,+4)=0
I, =—14A
So, V=1x(L+4)=-144+4=-10V

Option (A) is correct.
Writing currents into 100 2 and 300 €2 resistors by using KCL as shown in figure.

~2I,
AN
N
N
001V,
© 2L 000
—<—> A o
(1-21,) '
100 Qg 300 Q g }(-21,-0.01V,) 1 AC) Viest
IJ)
—
AN
800

I,r = 1 A; VYT: met
Writing mesh equation for bottom right mesh.
Vies = 100 (1 — 21,) + 300 (1 — 27, — 0.01V,) + 800 = 100 V

Ry = Vet = 1009
Option (D) is correct.
For R, =10k, V,; =+v 10k X 3.6m =6 V
For R, =30k, V,, =+v 30k X 4.8m =12V

10 .
Vabl — 710 ¥ RTh VTh =6 (1)
30 ..
I/abQ - 730 T RTh VTh =12 ...(11)

Dividing equation (i) and (ii), we get Ry = 30k{). Maximum power will be
transferred when R; = Ry, = 30 k€2.

Option (C) is correct.

Equation for V-I can be obtained with Thevenin equivalent across a-b terminals.
Thevenin Voltage: (Open circuit voltage)




366 Circuit Theorems

Writing KCL at the top node

Vi _ V=V,
40 20
Ve =2Vp—2V,

3V, =2Vp = Vz:%VTh

KCL at the center node

Vi=Vm V& _

50 T30 = U3
3V2_3VT]L+2‘/;:18

5V.— 3V, = 18

5(%) Vi — 3 Vi = 18

10 VTh - 9 VTh - 54
VTh = 54 volt
Thevenin resistance :

Chap 5

(m =2 Vm)

When a dependent source is present in the circuit the best way to obtain Thevenin
resistance is to remove all independent sources and put a test source across a-b

terminals as shown in figure.

<It_est
20 Q2
Vo A ¥
40 <> —+ (_) ‘/test
V.30 0
Ry, = ‘I/tm:
KCL at the top node
L — ‘/test
10 T Bt = 90430
E _ ‘/tcst
10 T fret = 750
30
‘/1' — m( ‘/;fest)
- % V;est
Substituting V, into equation (i), we get

3 I/test - West
5 (40) + -[test - 50

[test - V;est< 1 3 ) — ‘/L‘est

50 200) — 200
Ry = V= = 200

test

()

(using voltage division)
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The circuit now reduced as

Rﬂz a 4£

e I

>0

=V=Vn _V-54
Ry 200

V =2007+ 54

Option (D) is correct.
To obtain Thevenin resistance put a test source across the terminal a, b as shown.

0.01V,
&
s, Y
2 a
4 AN o
600 +
150 Q § a\ §300 Q N Vi CD Lyegy
I I
ANN———o
o000 1 0

Vies = Vl, Liew = 1,
By writing loop equation for the circuit

Vies = 600 (L — L) + 300 (L, — I;) + 900 (L)

Vies = (600 + 300 + 900) I; — 6001, — 30015

Viess. = 18001, — 6001, — 30015 (i)
The loop current are given as,

L = Ly, L=03V,, and I3=3[.,+ 0.2V,

Substituing theses values into equation (i),

Viess = 18001, — 600 (0.01 V;) — 300 (3,5 + 0.01 V)

Viest: = 180010 — 6 V; — 9001,05e — 3V

10 Viest = 90014,

Vtest = 90[t65t

Thevenin resistance

ARWL::%%%::9OS]

Thevenin voltage or open circuit voltage will be zero because there is no independent
source present in the network, i.e. V,, =0V

Hokokookook ok kR Rk ok
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SOL 5.3.1 Option (C) is correct.
When 10V is connected at port A the network is

______________________________

______________________________

Now, we obtain Thevenin equivalent for the circuit seen at load terminal, let
Thevenin voltage is Vi, 10v with 10 V applied at port A and Thevenin resistance is
Rp,.

Ry,
! Port B
AN l I

Vinov C_) g Ry

I, = Viniov
Ry + Ry
For R;=1Q, I, =3A
V .
3 = oy )
For R; =250, I, =2A
Vi ..
2 = —RThTﬁogﬁ -..(i1)
Dividing above two
3 _Rp+25
2 Rp+1
3Ry, +3 =2Rp+ 5
Ry, =20

Substituting Ry, into equation (i)
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Vinwov =3(241)=9V
Note that it is a non reciprocal two port network. Thevenin voltage seen at port B
depends on the voltage connected at port A. Therefore we took subscript Vi, 19v.
This is Thevenin voltage only when 10 V source is connected at input port A. If the
voltage connected to port A is different, then Thevenin voltage will be different.
However, Thevenin’s resistance remains same.
Now, the circuit is

20
A AAY V—L

VT}L, 0V C_) g R,

For Ry =71, IL:;ﬁg;:237:1A

Option (B) is correct.

Now, when 6 V connected at port A let Thevenin voltage seen at port B is Vp,gv.
Here R, =1 and IL:%A

R Th

Vinev C_) 10

VTh,GV = Ry, X%—f—l X% =2 X%—l—%:?\/
This is a linear network, so Vz, at port B can be written as
Vi = Via+
where Vi is the input applied at port A.
We have Vi=10V, V1 ov =9V
9 =10a+p (1)
When Vi=6V, Vpev=9V
7 =6a+p3 -..(ii)
Solving (i) and (ii)
a=0>5,0=4

Thus, with any voltage V; applied at port A, Thevenin voltage or open circuit
voltage at port B will be
So, Vv, =05Vi+4
For Vi =8V
Vinsy =05 X 8+4=8=1V,, (open circuit voltage)
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Option (C) is correct.

Power transferred to R; will be maximum when R; is equal to the Thevenin
resistance seen at the load terminals. To obtain Thevenin resistance, we set all
independent sources zero(i.e. short circuit voltage source and open circuit current
source) as shown in figure.

10 Q 10 ©

10 Q
R Th
P E—

*———0 *——@

10 X 10

erlO =150

Ry, :(IOH 10)+10 =
Option (C) is correct.
For maximum power transfer, the load resistance R; must be equal to Thevenin
resistance Ry, seen at the load terminals. i.e. R; = Rp,. Thevenin resistance is
given by
_ Open circuit voltage V.
™ = Short circuit current ~ I,

R

The open circuit voltage can be obtained using the circuit shown below

v
” 4Q

N

<O— W

4 Q 4Q

AA—AW .

V

Vi C_) 100 V Vau

The open circuit voltage is V,. = 100 V. Short circuit current is determined using
following circuit

/VJ\ 10 b

N4 AN

10 40 b
“A—AM o
Vv,
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From figure, L = % =125 A

V, =—4x125=-50 V
L =100+ V. 10050 _ 95 4

4 4
Le =h+5L=25A
So, P AT T

Thus, for maximum power transfer Ry, = Ry, = 4 €.
Option (D) is correct.

Open circuit voltage (V,.) Vi,
RTh - =

Short circuit current (I,,) L.

Here Vi, is voltage across node also. Applying nodal analysis we get
10 Vi,
° o X
+

lz
2 ng 2 A ZQg Vi

A °Y
Von Vo o Vin =20 _
o T T T2
From the circuit, 1= @ = Vi,
Therefore,
Vo |, Voo | Voo =2V,
o T T T2
or, Vi, = 4 volt

From the figure shown below it may be easily seen that the short circuit current at
terminal XY is I, = 2 A because i = 0 due to short circuit of 1 €2 resistor and all
current will pass through short circuit.

1Q

Therefore Ry = ‘;Th = % =20

Option (C) is correct.
Maximum power will be transferred when R; = Ry, = 100 €2
In this case voltage across Ry is 5 V, therefore



372

SOL 5.3.7

SOL 5.3.8

Circuit Theorems Chap 5

_ Vi _ (10)° _
Pmax—4R—4X100—0.25W

Option (B) is correct.
R — Open circuit voltage _ Vi,
™~ Short circuit current I,

Thevenin voltage (Open circuit voltage):

1A
) Vp, 58
/ l

a

0.511<t> 5 Qg 10V
Tb

Applying KCL at node we get

Voo | Vo, —10
5 -5 1

or, Vi’h =7.5

Short Circuit Current:

Short circuit current through terminal a, b is obtained as follows.
1A

~ 50

/

ae 10
0.5[1<1'> 5Q§ lfsc 10V L. = 1+?:3 A
b

Thevenin resistance,

_ Vo _ 75 _
Ry, = L =3 =250

Note: Here current source being in series with dependent voltage source makes it
ineffective.

Option (A) is correct.
For maximum power delivered, load resistance R; must be equal to Thevenin

resistance Ry, seen from the load terminals.
Open circuit voltage (V,.) Vi,
RTh = . . =
Short circuit current (1;.) I,

1
VTh —1>

l 40 Q

I 50 V

0.5 20 Qg
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Applying KCL at Node, we get
05L = VI | [

20
or Vi, +10L =0
but h =50
Thus, Vi + w —0
or VTh =10 Vv
For [, the circuit is shown in figure below.
A
® 40 Q
0.51; 20 Qg 4rI .
7 50 V

but I :—2—8 —_ 1925 A
L. =—05X—125=0.625 A
Vo 10
SO, Rth = ISC = 70625 =161

Alternate Method:

373

Thevenin resistance can be obtained by setting all independent source to zero and

put a test source across the load terminals as shown.

1

—

T Itest 40 Q)

0.51; 20 Qg (_) Viest

Writing KCL at top node

‘/test I/test _
go- e = L + 051,

f_o ‘/;est - ]test + 05<%>

<4—30 - %) ‘/;est = ]test

% I/test — Itest

(Il - ‘/Ytest/40)
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SOL 5.3.9

SOL 5.3.10

SOL 5.3.11

SOL 5.3.12

SOL 5.3.13

Circuit Theorems Chap 5

Thevenin resistance,

Ry = Vit = 169

test

Option (C) is correct.

This can be solved by reciprocity theorem. But we have to take care that the
polarity of voltage source have the same correspondence with branch current in
each of the circuit.

In figure (B) and figure (C), polarity of voltage source is reversed with respect to
direction of branch current so

Ww__ %
L~
10 _ —20
2~ 1
I =—4A

Option (C) is correct.
For maximum power transfer R; should be equal to Ry, at same terminal. To
obtain Ry, set all independent sources to zero as shown below

Rp = (591(]20Q)+40
_5x

20
5+ 20

+4=44+4=80Q

Option (A) is correct.
Superposition theorem is applicable to only linear circuits.

Option (D) is correct.
V can not be determined without knowing the elements in box.

Option () is correct.
Thevenin Voltage (open circuit voltage) :
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Writing KCL

VTh_ 10 —
Vi = 8V, + 10 (D)
10— Vi, =V, ...(ii)

From equation (i) and (ii)
Vi, =8(10 — V) +10 =80 — 8V, +10 =10V

Thevenin resistance :

Ry, =2

‘[SC
I. is short circuit current through terminal A, B

i fs o (10-1) 49
'A% A'A'AY

A
20
20
10 VC_) 1 Lo
4V
B
_ 10—V,
Le == .. (ii1)
Writing KCL at top center node
Vs _
7 + 4 I/s - Isc
v —
g V; - Isc
_2
Vi = 5L
Substituting V; into equation (iii)
_10_2
4]-SC - 10 9]SC
Substituting V; in to equation (i)
_10_2
AL, =10 = g L
387 _
ﬁfsc =10
_ 90
L. =3g A
__10 _ 38
fim = 90/38 ~ 9 A

None of the option is correct.

soL 5.3.14  Option (B) is correct.
Using source transformation
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6V

3Q
C—W—o

QACD 39; 3Q§

oB
45Q
° —MW\—o
24D §45Q sv(®
° ——o

SO, IN =2A
Ry =4.50Q

soL 5.3.15  Option (B) is correct.
Using source transformation

Ao

s0g (D e O

Be

Adding parallel connected current source and combining the resistance
7=10_5_5

6 4 12
R :%Q:Q.m
2.4 Q
Ao A o—ANN—
zog  Ppe Orv
Bo Bo— |

soL 5.3.16  Option (B) is correct.
To obtain equivalent Thevenin resistance put a test source across A, B and set
independent source to zero.
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SOL 5.3.17

SOL 5.3.18

Circuit Theorems

3Vip
2 kO P
AN <> A

2 k2 g 1 ng Vtest [test

3 ‘/:43 <_:> 1 ng Vtest Itest

Writing node equation at top right node

Vvtest + 3 VAB V;fest —
]_k + ]_k - Itest
‘/test + 3 V;fest V;est —
000 T 1000 — e
5) V;fest - 1000]test

— Vvtest

Ry, —I—:2OOQ:0.2kQ

Option (D) is correct.

377

(VAB = V;‘est)

Thevenin voltage or open circuit voltage across A, B can be computed using the

circuit below.

3Vip
O—T1 4
sv(®) 2k 1kQ§ Vo,

2kQ

Writing node equation at node x

Vi +3Vap)—5
(Vi 2kAB) +VTh_51§VAB+% —0
Vin+3Vap =5+ Vi +3Vup+2Vp =0
10Vy, —5=0
Vi =0.5V

Option (B) is correct.
V+1 =100

(VAB = VTh)
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SOL 5.3.19

SOL 5.3.20

Circuit Theorems Chap 5

Applying KVL in the loop
V—1I =0 -..(i1)
From equation (i) and (ii)
21 =100 = I =50A

Option (A) is correct.

_I> RTh

Vo, C_) 30

Power transferred to the load

2 o 10 2
P =1I°R, _<—RTh+RL> R,
For maximum power transfer Rz, should be minimum.
Ry =00 —0
™—6+R "
R=0

Note :

Do not get confused with maximum power transfer theorem. According to maximum
power transfer theorem if R; is variable and Ry, is fixed then power dissipated by
R; is maximum when R; = Rp,.

Option (A) is correct.
Let Thevenin equivalent voltage of dc network is V7, and Thevenin resistance is
RTh~

QO

R
VR R+ RTh VTh
N 10
20 10+ RTh VTh (1)
20
30 = 20+ Ry Vi (i)

Dividing equation (i) and (ii)
2 m(% - RT;L>
3 20\10+ Rp,

40 + 4RT}1 - 60 + 3RTh
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SOL 5.3.21

SOL 5.3.22

Circuit Theorems

RTh - 20 Q
Substituting Ry, into equation (i)

20 =10y,

10+ 20
Vi =60V
_ _ 80 B
For R=80Q, Vi = ggoran(60) =48V

Option (C) is correct.
We obtain Thevenin equivalent across R.
Thevenin voltage (Open circuit voltage) :

GACD Q gm Vi

Vi :(6 X 1)+ 10=16V
Thevenin resistance :

l oy

T T

Ry, =10
For maximum power transfer
R =Rp=10Q

The maximum power will be

_ VA _ (6] _
Po = iRy, = 4 = 64 W
Option (B) is correct.
Transforming the 5 A current source into equivalent voltage source

20 10 Q2 v,

0V 2 A ‘D §5Q

Writing node equation
Vi—10 Vi _
12 5 =2

379
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511 —50+12V; =120
17V, =170
Vi=10V
Current in 5§ resistor

Lo :%:%:ZA

soL 5.3.23  Option (C) is correct.
Let the circuit is

Vi C_) v,

Short circuit current I,, = 75 mA

RTh

Q|

Vi —06 _
I = T Ra = 70 mA

Vi, — 0.6 =70 X 10~ Ry,
From equation (i) and (ii)
75 X 10 Ry, — 0.6 = 70 X 10 Ry,
5% 10° Ry, = 0.6
Ry =120

Chap 5

...(i0)
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soL 5.3.24  Option (C) is correct.

____________________________________

____________________________________

Source Load

Current in the circuit

;_10-3_ 7

24+ R, 2+ R,
Power delivered from source to load will be sum of power absorbed by R; and
power absorbed by 3 V source

P=(c T YR (57 )x3
2+ R,) 2+ R
_ 49R,+21(2+ R))
(2 + RL)2
_ (42+70R;)
(2 + RL)2
dR; ~
(24 R, P[0+ 70] — (42 4+ TOR,)[4(2 + R;)]
(2 + RL)4
(24 R.)(70) — (42 + T0R;)(2) =0
140 +70R;, — 84 — 140R;, =0

R, :%:O.SQ

For maximum power transfer

=0

soL 5.3.25  Option (A) is correct.
Transforming 10 V source into equivalent current source

tr
Q) umg 1OQ§ 10aQ) gum

10Q]/10Q =50
10A—1A =9A
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NOII T

I= L(9) (Using current division)

ook ok ok ok ok Kok ok



