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1vy, Ry="?

3Q 2Q
A AAN—o
6V (_) g 6o B
O
Fig. P.1.4.1
A2V, 40 B)4V,40
© 4V, 50 D2V, 50
2.0y, Ry="
2Q 2Q
AN AAA—o
15 VC) g 10 N By
M Ry
L]
Fig. P.1.4.2
10
@34 20 (B)10 A, 40
€ 15 A, 60 D) 15A, 40
3. Uy, Rpy=7?
2Q
AN 0
2A g 30 10 g UT:I’Ri
L]
Fig. P.1.4.3
(mavgg &mv%g

©1V,2a mav, %o
6 5
4. A simple equivalent circuit of the 2 terminal

network shown in fig. P1.4.4 is

R
l v
Fig. P.1.4.4
——————0
R
i
v
Lo
(A) (B)
R
R § ;
l
(©) (D)
5.iy,Ry=?
2Q
AN °
§ g iy Ry
6 A 40 3Q -
O
Fig. P.1.4.5
(A)4 A 30 B)2A 60
(C)2A 90 D 4A 20
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6. v, Ry=7 The value of the parameter are
300 250 U Ry Iy Ry
VWV VW—o A) 4V 2 0 2 A 20
20 Q
5VC> v, Rog B) 4V 20 2 A 3 Q
- 30
5A C) 8V 1.2 O —A 1.2 Q
° 8
Fig. P.1.4.6 (D) 8V 50 EA 5Q
(A) =100V, 75 Q (B) 155V, 55 Q 10 )
c =
(C) 155 V, 37 Q (D) 145 V, 75 Q '
20 10 10 30
A% 'A%
7. Ry = ?
+
60 8V zgg sggvl §6§2 18V
2A 60
Ry Fig. P.1.4.10
5V A6V B 7V
(C)8Vv D)1V
Fig. P.1.4.7
1.4, =7
(A) 3Q B)120Q
(C)6Q (D) w 20V

8. The Thevenin impedance across the terminals ab of

the network shown in fig. P.1.4.8 is

8Q

AN ob
Fig. P.1.4.8

(A) 20 (B)6Q

(C) 616Q (D) %Q

9. For In the the circuit shown in fig. P.1.4.9 a network
and its Thevenin and Norton equivalent are given
20

30
o o
Ryy
4V 2A iy g Ry
Uty
o o

Fig. P.1.4.9

4 kQ i, 4kQ 6 kQ
L/VV\,_@_
12V §4kQ 3kQ§ 24V

Fig. P.1.4.11
(A) 3 A (B) 0.75 mA
(C) 2 mA (D) 1.75 mA

Statement for Q.12-13:
A circuit is given in fig. P.1.4.12-13. Find the

Thevenin equivalent as given in question..

100 16 O

x y
AN
5V §4OQ gSQ 1A
x’ y’

Fig. P.1.4.12-13

12. As viewed from terminal x and x' is
(A)8V,6Q B)5V,6Q
C)5YV, 320 D)8V, 320

www.nodia.co.in



Chap 1.4

Circuit Theorems 35

13. As viewed from terminal y and y' is
A8V, 320 B)4V,320
(C©)5V,60Q D) 7V,60Q

14. A practical DC current source provide 20 kW to a
50Q load and 20 kW to a 200 Q load. The maximum

power, that can drawn from it, is

(C)0 A, 200 D)0 A 200

19. v,y , Ry =?

. iy R
3i; <t> 4Q N'. N

(A) 22.5 kW (B) 45 kW o
(C) 30.3 kW (D) 40 kW Fig. P1.4.19
Statement for Q.15-16: (A) 0Q (B)120Q
In the circuit of fig. P.1.4.15-16 when R=0 Q | ©) 240 (D) 3.6 2
the current i, equals 10 A. 20. v R. —9
¢ YTH » TH — *
40 20 20
AAAY AAAY A
E 40 g R g 20 g 4A o R
010, gm oy Lo B
b
Fig. P.1.4.15-16. - )
Fig. P.1.4.20
15. The value of R, for which it absorbs maximum
. (A)8V,5Q (B)8V,10Q
power, is
&) 40 ® 30 ©4V,50 (D) 4V, 10 0
)20 (D) None of the above 21. R, = ?
. . 20 30
16. The maximum power will be AN AN~ °
(A) 50 W (B) 100 W
(C) 200 W (D) value of E is required 4VC_> o, fm
17. Consider a 24 V battery of internal resistance - °
r =4 Q connected to a variable resistance R, . The rate Fig. P.1.4.21
of heat dissipated in the resistor is maximum when
- (A)3Q (B) 1.2 Q
the current drawn from the battery is i . The current
drawn form the battery will be i/2 when R, is equal to © 50 (D) 10 Q
Azo (B) 40 22, In the circuit shown in fig. P.1.4.22 the effective
©8Q (D) 12 0 resistance faced by the voltage source is
. 40
18. iy, Ry =7
100 50 _
A% —N\N\N—>0 ‘ {L
i O NRE
R '
wl>  wa§
o Fig. P.1.4.22
Fig. P.1.4.18
(A)40Q (B)3Q
(A)2 A 200 B)2 A, 200 ©) 20 D) 10
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23. In the circuit of fig. P1.4.23 the value of R, at i

— AN
terminal ab is \_7
0.750, 16V 0.9A g 30 R,
20
Fig. P.1.4.26-27
80
A'A'AY oa
ov( " 4020 26. The value of R, will be
T A) 20 (B) 3 0
Fig. P.1.4.23 @ 1Q (D) None of the above
(A) -30Q (B) 9 0 27. The maximum power is
8 (A) 0.75 W (B) 1.5 W
(&) —% Q (D) None of the above (C) 225 W (D) 1.125 W
28. R, =7
24. Ry, =? " )
2i,
200 Q
AN o @
Ya Ry Y, AN o
100 vagwog 50 Qg oo w0 *
+ T R
100 Qg 300 L
O
Fig. P.1.4.24 i, 8000
—=AAN o
(A) © B)O0 Fig. P.1.4.28
3 125
© EQ (D) ?Q (A) 100 (B) 136.4 ©
(C) 200 Q (D) 272.8 O

25. In the circuit of fig. P.1.4.25, the R, will absorb

. . . 29. Consider the circuits shown in fig. P.1.4.29
maximum power if R, is equal to

400 100 Q& ey ;\/2\;2\’
'A% A%
li 60 60
™ 20 20
6V (_) 200 Q 3i R,
12V
12V 8V
Fig. P.1.4.25
6Q
(A) ﬂSO Q (B) g kQ i 20
NN
© % Q (D) g kO 60Q 6Q
20 20
Statement for Q.26-27:
60 3A 12V
In the circuit shown in fig. P1.4.26-27 the 18V
maximum power transfer condition is met for the load
R, . Fig. P.1.4.29a & b
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The relation between i, and i, is

(A) i, =i,+6 B) i, =1, +2
(C) i, =151, D) i, =1,
30. R, =7
120 40
° MV 'A%
R, 60 20
- g 180 gGQ
90
o
Fig. P.1.4.30
72
(A) 18 Q B) -Q
13
36
C—Q D)9
©) 13 (D)

31. In the lattice network the value of R, for the

maximum power transfer to it is

(o]
R,
o
90
Fig. P.1.4.31
(A) 6.670Q B)9Q
(C) 6.52 O D)8 Q

Statement for Q.32-33:
A circuit is shown in fig. P.1.4.32-33.

12Q

Ust

Fig. P.1.4.32-33

32. If v, =v,, =6 V then the value of v, is
A3V B)4V

)6V D)5V

33.Ifv, =6 Vand v, =— 6 V then the value of v, is
A4V (B) 4V
(C)6V (D) 6V

34. A network N feeds a resistance R as shown in fig.
P1.4.34. 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

Fig. P.1.4.34

(B) less than P
(D) more than 4P

(A) equal to P
(C) between P and 4P

35. 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
@ P :P, ®) (7, + P,
(C) (P, +/P,)? (D) (P, £ P,)?

36. A battery has a short-circuit current of 30 A and an
open circuit voltage of 24 V. If the battery is connected
to an electric bulb of resistance 2Q, the power
dissipated by the bulb is
(A) 80 W

(C) 1125 W

(B) 1800 W
(D) 228 W

37. The following results were obtained from
measurements taken between the two terminal of a

resistive network

Terminal voltage 12V ov

Terminal current 0A 1.5A

The Thevenin resistance of the network is
(A) 16 © B)8Q
o (D) »

www.nodia.co.in



38 Circuit Theorems

Chap 1.4

38. A DC voltmeter with a sensitivity of 20 kQ/V is
used to find the Thevenin equivalent of a linear

network. Reading on two scales are as follows
(@)0—-10 V scale : 4V
(b) 0 -15 V scale : 5V

The Thevenin voltage and the Thevenin

resistance of the network is

1 200

Wiy L ® 2y, 2909
3 15 3 3
() 18 V., 12—51\/19 (D) 36 V, %kg

39. Consider the network shown in fig. P.1.4.39.

+
Linear
Network R va
Fig. P.1.4.39

The power absorbed by load resistance R, is

shown in table :

R, 10 kQ 30 kQ

3.6 MW 4.8 MW

The value of R, , that would absorb maximum

power, is
(A) 60 kQ (B) 100 ©
(C) 300 O (D) 30 kQ

40. Measurement made on terminal ab of a circuit of
fig.P.1.4.40 yield the current-voltage characteristics

shown in fig. P.1.4.40. The Thevenin resistance is

i(mA)
——oa
30 *
Resistive
20 Network Vab
10 _
____ob
v

4/3 2 1 0 1 2

Fig. P.1.4.40
(A) 300 @ (B) =300 Q
(C) 100 © (D) -100 Q

stttk ook skokok

Solutions

1. (B) vTH:%:4V, Ry, =(3116)+2=4Q

2. (A)
20 20
iiSC
15VC_> 4Q
Fig. S.1.4.2
15
_ _10 __ 2  _
RN—2||4+2—?Q,UI—1 2_=60
2 2 4

iscziN=%:3A

5. (C) v, ~ 2B

1V, RTH:1II5:%Q

4. (B) After killing all source equivalent resistance is R

Open circuit voltage =v,

5. i -9"%_4A-i, R, -6113-20
4+2
2Q
AN
iis(.’
6A T §4Q §3Q
Fig. S1.4.5

6. (B) Rpy; =30 +25 =55Q, vy, =5 +5x 30 =155 V

7. (C) After killing the source, R,; =6 Q

| P

Fig. S.1.4.7
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8. (B) After killing all source, R, =3116 + 8118 =6Q

O a
3Q
l AN
gGQ gsg
v 3
AYAY ob
Fig. S1.4.8
9. (D) v, =2x2+4=8 V =0y,
R, =2+3=5Q=R,, iszﬂng

TH

10. (A) By changing the LHS and RHS in Thevenin

equivalent
10 10 10 20
NV NV
+
4V BQ§01 12V
Fig. S1.4.10
4 12
—+
v, = 1+1 1+2 _gvy

1 1 1
—+ =+
1+1 6 1+2

11. (B) By changing the LHS and RHS in Thevenin

equivalent
20V
2kQ i 4kQ 2kQ
<
§ 5‘/\/% A/\/\'% §
Fig. S1.4.11
20-6-8 75 ma

"okt 4k + 2k

12. (B)

8Q ., 160 , 80
AA'A%
4V 8V
x’ y’

Fig. S1.4.12

If we Thevenized the left side of xx' and source

transformed right side of yy’

4,8
vxx,:vmzzi 214=5V, Ry, =811(16 +8)=6Q
7.,_7
8 24
4 8
74_7
13.(D)vyy,=vTH=214 313:7\7,RTH:(8+16)||8=6Q
74_7
24 8
14. (A)

. A
ORI 2
Fig. S1.4.14

. 2 . 2
[ w j 50 =20k, ( i j 200 =20k
00

r +50 r+
(r +200)2 =4(r +50)* = r=100Q
2
i=304A p -B0 X100 .00 w

max

15. (C) Thevenized the circuit across R, R; =2 Q
40 20 20

.W\,’\/V\,l’\N\,l
’ngI

Fig. S1.4.15

2
16. (A) i, =10 A, R, =20, P, =[120j x2 =50 W

17.D) R, =r =40, i=—2%_ _3 A
4+4
243 _ R -120
R, +4 2
18. (C) iy =0,
1-7; 100 5Q
== AAA

&
.

g 30Q 1A Utest

Fig. S1.4.18

n >
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40 Circuit Theorems Chap 1.4

Voot =D x1+30x05=20V v

test

204, =30;, -10(1-i)) = i =05A 22, B) v —4x 2t — Y_3q
4

9

R, =%:2OQ

23. (C) v, =v,, =-v,, —+ ”068_ +0.75v, =0

4
2v,+v,-9+6(-v,)=0,v,=-3V
If terminal ab is short circuited, v, =0

i, =% A and R, =2 3 _Bg

19. (B) Circuit does not contains any independent

source, U,y =0

oo h i 9/8 3
3, <f> g 40 A :tw 24. (D) Using source transform
- i 100Q 200 O
L
A 'A - 'A'A
. +
Fig. $1.4.19 0, <+> v 50 Qg 1A -
Applying 1 A at terminal, i, =-1 A + )
s, Vg =3 :
f 4t — =1 = v,,=12V Fig. S1.4.24
6
R,, :%:129 v, =100, + 2004, +50(i, + 1)
v, =100i, —v, = v, =507
20. (B) 50, =300i, +50i, +50 = i, :—% A
4V
1) 125
2 / Uzest:50[1—6j=39
lﬂ‘c
0.1v, § 50Q 25. (C)
9i 400 100 Q
=MW A AAY °

i
Fig. S1.4.20 l
6V () 200 Qg 3i Vye

v, =4+5x01y, = v, =8V

Uy = Vs =VUrn o
Fori, , v, =0 Fig. S1.4.25a
. 4 v
=Z A Ry ="==100Q , . ‘
75 ey 6-200i -40x2 = =L A

LSC 20
v, =100 x 3 +200 x i =25 V
21.(D)vx:2%+4 = v,=8V=uy,

00 1000

20 30
LSC
- o,
4v<_> b
Fig. S1.4.21
6
If terminal is short circuited, v, =0 v, - 40 :E V,i= 15 :i
4 v 8 1.1 1 4 4x200 160
o = =08A, R, ="2=—=100Q
Lse 9.3 ™H = 08 40 200 100

sc
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Chap 1.4 Circuit Theorems 41
i = 16 + 3x3_ 3 _V, _ 25 _ 800 o) 30. (D) Changing the A to Y
* 4%x100 160 32 "' 4 3/32 3 ,
120 20 39
; -10i ;o ——VW—" WA
26. (B) i, +09=10i, = i =01A VWV
10; 10
20 &
R
== A o ta, glgg egg
90
16 VC) 0.9A 30 g Vpe
- [
_ Fig. $1.4.30
O
Fig. S1.4.26 9
R, =18 II[14 +10 II(G +3D =1811(14 +4)=9Q
v,,=3x10i, =30i, = v,=3V
. . 3
b =105, =1 A, Bpy =7 =30 31. (C) Ry, =7115+6119=6520Q
70
32 °
27. (A) vy =v,, =3V, R, =3Q, P, = =075 W
x RTH
28. (A)i, =1A,v, =v,,
-2, N °
G Fig. S1.4.31
—<> o
o m For maximum power transfer R, = R,;, =652 Q
ULu, +
A
1000 g g 3000 1A<> it“‘ 32. (D) The given circuit has mirror symmetry. It is
i modified and redrawn as shown in fig. S.1.4.32a.
ANN— o
800 Q 60 60
Fig. S1.4.28

Dy =100 (1 -2i,) + 300 (1-2i, —001v,) + 800
= v, =1200 - 800i, - 3v,,,
4v,,,=1200 —800 =400 = v

test

Ry :%:1009

=100V

test

29. (C) In circuit (b) transforming the 3 A source in to
18 V source all source are 1.5 times of that in circuit

(a). Hence i, =15z, .

— MW\
6Q 6Q
2Q 2Q
18V
18V 12V
6Q
Fig. S1.4.29

3 +

§2Q .

Fig. S.1.4.32a

6V 6V

Now in this circuit all straight-through connection
have been cut as shown in fig. S1.4.32b

6Q

6V

gm

o L 2
Fig. S.1.4.32b
Ua:6><(2+3):5V
2+3+1
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33. (B) Since both source have opposite polarity, hence

short circuit the all straight-through connection as
shown in fig. S.1.4.33

6Q

6V

gzg

Fig. S1.4.33

_ 6x(8113) _

3 -4V
2+1

34. (C) Let Thevenin equivalent of both network

RTH

Vg R

Fig. S1.4.34
2
pP- £
R, +R
2
2
P! VTH R 4( VTH j
R+ RTH 2R + RTH

Thus P <P’ <4P

3. () i, :\E and i, :\E

using superposition i =i, + i, = Eﬁ +

i’R=(JP, P,

B
R

36.(C) r="2-120
l

sc

2
P2 . o-1125W
(1.2 +2)
v 12
37.(B) Ry == =-2-80Q
My 15
1 1

38. (A) Let ~ —50uA

sensitivity - 20k
For 0 -10 V scale R,, =10 x 20k =200 kQ

For 0 50 V scale R, =50 x 20k =1 MQ
For 4 V reading i :% x 50 =20 pA

Uy =20uR,y, + 200 x 200k =4 + 20uR,,,
For 5 V reading i =% x b0p =5 pA
Upg =D x Ry +5u x IM =5 + 5uR

Solving (i) and (ii)

16 200
UTH :‘zi’ \C I%TH :‘AE;* kS)

39. (D) v, =+/10k x 3.6m =6
Vg =+/30k x 4.8m =12 V

10
6=ty U = 100 =6Rn + 60
30 vy
_ 30w 5 _9R 4+ 60
30+ R,, U =48
Ry, =30 kO

40. (D) At v=0, i, =30 mA

Ati=0,v,=-3V
Ry =Y -3 __1000
Om

sfesfestestestolokokokekokok
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