
1. The natural response of an RLC circuit is described

by the differential equation

d v

dt

dv

dt
v

2

2
2 0� � � , v( )0 10� ,

dv

dt

( )0
0� .

The v t( ) is

(A) 10 1( )� �t e t V (B) 10 1( )� �t e t V

(C) 10e t� V (D) 10te t� V

2. The differential equation for the circuit shown in fig.

P1.6.2. is

(A) �� � � � � �v t v t v t v ts( ) ( ) . ( ) ( )3000 102 10 108 8

(B) �� � � � � �v t v t v t v ts( ) ( ) . ( ) ( )1000 102 10 108 8

(C)
��

�
�

� �
v t v t

v t v ts

( ) ( )
. ( ) ( )

10

2

10
102

8 5

(D)
��

�
�

� �
v t v t

v t v ts

( ) ( )
. ( ) ( )

10

2

10
198

8 5

3. The differential equation for the circuit shown in fig.

P1.6.3 is

(A) �� � �� � � �i t i t i t i tL L L s( ) ( ) ( ) ( )1100 11 10 108 8

(B) �� � �� � � �i t i t i t i tL L L s( ) ( ) ( ) ( )1100 11 10 108 8

(C)
��

�
��

� �
i t i t

i t i tL L
L s

( ) . ( )
. ( ) ( )

10

11

10
11

8 4

(D)
��

�
�

� �
i t i t

i t i tL L
L s

( ) ( )
( ) ( )

10

11

10
11

8 4

4. In the circuit of fig. P.1.6.4 vs � 0 for t � 0. The initial

condition are v( )0 6� V and dv dt( )0 3000� � V s. The

v t( ) for t � 0 is

(A) � �� �2 8100 400e et t V (B) 6 8100 400e et t� �� V

(C) 6 8100 400e et t� �� V (D) None of the above

5. The circuit shown in fig. P1.6.5 has been open for a

long time before closing at t � 0. The initial condition is

v( )0 2� V. The v t( ) for t � is

(A) 5 7 3e et t� �� V (B) 7 5 3e et t� �� V

(C) � �� �e et t3 3 V (D) 3 3e et t� �� V
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Statement for Q.6–7:

Circuit is shown in fig. P.1.6. Initial conditions are

i i1 20 0 11( ) ( )� � A

6. i1 1( )s � ?

(A) 0.78 A (B) 1.46 A

(C) 2.56 A (D) 3.62 A

7. i2 1( )s � ?

(A) 0.78 A (B) 1.46 A

(C) 2.56 A (D) 3.62 A

8. v tC( ) � ? for t � 0

(A) 4 1000 2000e et t� �� V (B) ( )3 6000 2000� �t e t V

(C) 2 1000 2000e et t� �� V (D) ( )3 6000 2000� �t e t V

9. The circuit shown in fig. P1.6.9 is in steady state

with switch open. At t � 0 the switch is closed. The

output voltage v tC( ) for t � 0 is

(A) � �� �9 12400 300e et t

(B) e t tt� �400 3 300 4 300[ cos sin ]

(C) e t tt� �300 3 400 4 300[ cos sin ]

(D) e t tt� �300 3 400 2 25 300[ cos . sin ]

10. The switch of the circuit shown in fig. P1.6.10 is

opened at t � 0 after long time. The v t( ) , for t � 0 is

(A) 4 22e tt� sin V (B) � �4 22e tt sin V

(C) 4 22e tt� cos V (D) � �4 22e tt cos V

11. In the circuit of fig. P1.6.23 the switch is opened at

t � 0 after long time. The current i tL( ) for t � 0 is

(A) e t tt� �2 2 4( cos sin ) A (B) e t tt� �2 3 4( sin cos ) A

(C) e t tt� � �2 4 2( sin cos ) A (D)e t tt� �2 2 4( sin cos ) A

Statement for Q.12–14:

In the circuit shown in fig. P1.6.12–14 all initial

condition are zero.

12. If i ts( ) � 1 A, then the inductor current i tL( ) is

(A) 1 A (B) t A

(C) t � 1 A (D) 0 A

13. If i t ts( ) .� 0 5 A, then i tL( ) is

(A) 0 5 3 25 10 3. .t � � � A (B) 2 3250t � A

(C) 0 5 0 25 10 3. .t � � � A (D) 2 3250t � A

14. If i t es

t( ) � �2 250 A then i tL( ) is

(A)
4000

3

250te t� A (B)
4000

3

250e t� A

(C)
200

7

250e t� A (D)
200

7

250te t� A
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15. The forced response for the capacitor voltage v tf ( ) is

(A) 0 2 117 10 3. .t � � � V (B) 0 2 117 10 3. .t � � � V

(C) 117 10 0 23. .� �� t V (D) 117 10 0 23. .� �� t V

16. For a RLC series circuit R L� �20 0 6� , . H, the

value of C will be

[CD =critically damped, OD =over damped,

UD =under damped].

CD OD UD

(A) C � 6 mF C �6 mF C 
6 mF

(B) C � 6 mF C 
 6 mF C � 6 mF

(C) C �6 mF C � 6 mF C 
 6 mF

(D) C 
6 mF C �6 mF C � 6 mF

17. The circuit shown in fig. P1.6.17 is critically

damped. The value of R is

(A) 40 � (B) 60 �

(C) 120 � (D) 180 �

18. The step response of an RLC series circuit is given

by

d i t

dt

di t

dt
i t

2 2
5 10

( ) ( )
( )� � � , i( )0 2� � ,

di

dt

( )0
4

�

� .

The i t( ) is

(A) 1 4� �e tt cos A (B) 4 2 4� �e tt cos A

(C) 2 4� �e tt sin A (D) 10 4� �e tt sin A

19. In the circuit shown in fig. P 1.5.19 v t( ) for t � 0 is

(A) 50 46 5 3 62 3 4� � �( . sin cos )t t e t V

(B) 50 46 5 3 62 3 4� � �( . sin cos )t t e t V

(C) 50 62 4 46 5 4 3� � �( cos . sin )t t e t V

(D) 50 62 4 46 5 4 3� � �( cos . sin )t t e t V

20. In the circuit of fig. P1.6.20 the switch is closed at

t � 0 after long time. The current i t( ) for t � 0 is

(A) �10 8sin t A (B) 10 8sin t A

(C) �10 8cos t A (D) 10 8cos t A

21. In the circuit of fig. P1.6.21 switch is moved from 8

V to 12 V at t � 0. The voltage v t( ) for t � 0 is

(A) 12 4 2 2 2� � �( cos sin )t t e t V

(B) 12 4 2 8 2� � �( cos sin )t t e t V

(C) 12 4 2 8 2� � �( cos sin )t t e t V

(D) 12 4 2 2 2� � �( cos sin )t t e t V
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22. In the circuit of fig. P1.5.22 the voltage v t( ) is

(A) 40 20 0 6 15 0 6 0 8� � �( cos . sin . ) .t t e t V

(B) 35 15 0 6 20 0 6 0 8� � �( cos . sin . ) .t t e t V

(C) 35 15 0 6 20 0 6 0 8� � �( cos . sin . ) .t t e t V

(D) 35 15 0 6 0 8� �cos . .t e t V

23. In the circuit of fig. P1.6.23 the switch is opened at

t � 0 after long time. The current i t( ) for t � 0 is

(A) e et t� ��2 306 0 869. . A

(B) � �� �e et t2 306 0 8692. . A

(C) e et t� ��4 431 0 903. . A

(D) 2 4 431 0 903e et t� ��. . A

24. In the circuit of fig. P1.6.24 switch is moved from

position a to b at t � 0. The i tL( ) for t � 0 is

(A) ( )4 6 4� t e t A (B) ( )3 6 4� �t e t A

(C) ( )3 9 5� �t e t A (D) ( )3 8 5� �t e t A

25. In the circuit shown in fig. P1.6.25 a steady state

has been established before switch closed. The i t( ) for

t � 0 is

(A) 0 73 4 582. sin .e tt� A

(B) 0 89 6 382. sin .e tt� A

(C) 0 73 4 584. sin .e tt� A

(D) 0 89 6 384. sin .e tt� A

26. The switch is closed after long time in the circuit of

fig. P1.6.26. The v t( ) for t � 0 is

(A) � � �8 6 43e tt sin V

(B) � � �12 4 43e tt cos V

(C) � � � �12 4 4 3 4 3( cos sin )t t e t V

(D) � � � �12 4 4 6 4 3( cos sin )t t e t V

27. i t( ) � ?

(A) 6 6 500 6 5000 50� � �( cos sin )t t e t mA

(B) 8 8 500 0 06 5000 50� � �( cos . sin )t t e t mA

(C) 6 6 5000 0 06 5000 50� � �( cos . sin )t t e t mA

(D) 6 500050e tt� sin mA
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28. In the circuit of fig. P1.6.28 i( )0 1� A and v( )0 0� .

The current i t( ) for t � 0 is

(A) 4 6 38 0 5� �. .e At (B) 4 6 38 0 5� �. .e t A

(C) 4 3 1 32 113 1 32 0 5� � �( cos . . sin . ) .t t e t A

(D) 4 3 1 32 113 1 32 0 5� � �( cos . . sin . ) .t t e t A

29. In the circuit of fig. P1.6.29 a steady state has been

established before switch closed. The v to( ) for t � 0 is

(A) 100 10te t� V (B) 200 10te t� V

(C) 400 50te t� V (D) 800 50te t� V

30. In the circuit of fig. P1.6.30 a steady state has been

established before switch closed. The i t( ) for t � 0 is

(A) 2 22e tt� sin A (B) � �e tt2 2sin A

(C) � � �2 1 2( )t e t A (D) 2 1 2( )� �t e t A

31. In the circuit of fig. P1.6.31 a steady state has been

established. The i t( ) for t � 0 is

(A) 9 2 810 2 5� �� �e et t. A (B) 9 8 210 2 5� � �e et t. A

(C) 9 2 10 10 2 5� � �( cos sin ) .t t e t A

(D) 9 10 2 10 2 5� � �(cos sin ) .t t e t A

***************

SOLUTIONS

1. (A) s s2 2 1 0� � � � s � � �1 1, ,

v t A A t e t( ) ( )� � �
1 2

v( )0 10� V,
dv

dt
A A

( )0
0 1 1 2� � � �

A A1 2 10� �

2. (A) i
v dv

dt
L � � � �

100
10 10 6

v i
di

dt
vs L

L� � ��2 10 3

� � �


�
�

�

�
� � � �� � � �2

100
10 10 10

1

100
10 106 3 6

2v dv

dt

dv

dt

d vt

dt
v

2



�
��

�

�
�� �

10 3000 1028 v t v t v t v ts( ) ( ) ( ) . ( )� �� � � �

3. (C) i
v

i
dv

dt
s

C
L

C� � �
100

10	

v i
di

dt
C L

L� � �10 10 3

i i
di

dt
i

d

dt
i

di

dt
s L

L
L L

L� � � � �� � �0 1 10 10 10 105 5 3. ( )

� � � � �� � �0 1 10 10 105 4 8
2

2
. i

di

dt
i

di

dt

d i

dt
L

L
L

L L

�
��

� � � �
i t

i t i t i tL
L L s

( ) .
( ) . ( ) ( )

10

11

10
11

8 4

4. (A)
v dv

dt
v v dts

80
25 0� � � ��	 ( )

�
d v

dt

dv

dt

2

2
500 40000 0� � �

s s2 500 40000 0� � �

� s � � �100 400, ,

v t Ae Bet t( ) � �� �100 400

A B� � 6, � � � �100 400 3000A B � B � 8, A � �2

5. (C) The characteristic equation is s
s

RC LC

2 1
0� � �

After putting the values, s s2 4 3 0� � �

v t Ae Bet t( ) � �� �3 ,
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v( )0 2� � V � A B� � 2

iL( )0 0� � � iR( )0
2

3 4

8

3
� � ,

� �
�

C
dv

dt

( )0 8

3
�

dv

dt

( )0
8

�

� � ,

� � � �A B3 8, B A� � �3 1,

6. (D) i
di

dt

di

dt
1

1 25 3 0� � � ,

2
3

3 02
2 1i

di

dt

di

dt
� � �

( )1 5 3 01 2� � �s i si , � � � �3 2 3 01 2si s i( )

( )
( )( )

1 5
3 3

2 3
01

1� �
�

�s i
s s i

s

� 6 13 2 02s s� � �

� s � � �
1

6
2,

i A e Be
t

t

1

1

6 2� �
�

� , i A B( )0 11� � �

In differential equation putting t � 0 and solving

di

dt

di

dt
1 20 33

2

0 143

6

( )
,

( )� �

� � � �

� � � �
A

B
6

2
33

2
, � A B� �3 8, ,

i e e
t

t

1
6 23 8� �

�
� ,

i e e1

1

6 21 3 8 3 62( ) .s � � �
�

� A

7. (A) i Ce De
t

t

2
6 2� �

�
�

i C D2 0 11( ) � � � ,
di

dt

C
D2 0 143

6 6
2

( )
�

�
� � �

C � �1 and D � 12

i e e
t

t

2
6 212� � �

�
� A, i e e2

1

6 21 12 0 78( ) .s � � �
�

� A

8. (B) vC( )0 30 100 3� � � �m V

C
dv

dt
i i C

dv

dt
C

L L
C( )

( ) ( )
( )0

0 0 0
0�

� �
�

� � � �

s s2

3 3 6

100

25 10

1

25 10 10 10
�

�
�

� � �� � �

� s � �2000, �2000

v t A A t eC

t( ) ( )� � �
1 2

2000

dv t

dt
A e A A t eC t t( )

( ) ( )� � � �� �
2

2000

1 2

2000 2000

v AC( )0 31

� � � ,
dv

dt
AC( )0

2000 3 02� � � �

� A2 6000�

9. (B) v iC L( ) , ( )0 3 0 12� �� � �V mA

v
i

dv

dt
C

L
C

250
5 10 06� � � ��

3

250
12 5 10

0
06� � � ��

�

m
dv

dt
C( )

� �
�dv

dt
C( )0

0

s
s2

6 6250 5 10

1

0 8 5 10
0�

� �
�

� �
�

� �.

� � � � �s s2 4800 25 10 0

� � � �s j400 300

v t e A t A tC

t( ) ( cos sin )� ��400

1 2300 300

A1 3� ,
dv

dt
A A AC( )

,
0

400 300 41 2 2� � � �

10. (B) v( )0 0� � , iL( )0 2� � A,
1

4

0
2

dv

xdt
C( )�

� �

s s2 4 8 0� � � � s j� � �2 2

v t e A t A tC

t( ) ( cos sin )� ��2

1 22 2

A1 0� ,
dv

dt
AC ( )

( ) ( )
0

8 2 0 0 0 2 2

�

� � � � � � � , A2 4� �

11. (D) iL( )0 4� � � , vC( )0 8� � V

4
0

8 4 8
di

dt
L( )

( )
�

� � � � �
di

dt
L( )0

10
�

�

s
v v iC C L

4

1

2
0� � � , v si iC L L� �4 8

s i si s jL L

2 4 5 0 2� � � � � �,

i t e A t A tL

t( ) ( cos sin )� ��2

1 2

A1 4� � ,
di

dt
A AL( )

( )
0

10 2 01 2

�

� � � � � , A2 2�

12. (A) i
v dv

dt
is L� � ��

100 65
10 3 , v

di

dt
L� � �10 10 3

i
di

dt

d i

dt
is

L L
L� � � � � �� � �65

100
10 10 10 10 10 03 3 3

2

( ) ( )

d i

dt

di

dt
i iL L
L s

2
5 5650 10 10� � �

Trying i t BL( ) �

0 0 10 105 5� � �B , B � 1, iL � 1 A

13. (A) Trying i t At BL( ) � � ,

0 650 10 10 0 55 5� � � �A At B t( ) ( . ), A � 0 5.
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di

dt
A B

( )
. .

0 16

3
4 431 0 903

�

�
�

� � �

A B� �1 1,

24. (C) vC( )0 0� , iL( )0
4 6

6 2
3�

�

�
�

0 02
0

0 3.
( )

( )
dv

dt
iC
L� � �

dv

dt
C( )0

150�

� �
�

�
�

6 14

2 2
5, �o �

�
�

1

2 0 02
5

.

� ��� critically damped

v t A Bt e t( ) ( )� � � �12 5

0 12 150 5� � � � �A A B, � A B� � �12 90,

v t t e t( ) ( )� � � �12 90 12 5

i t e t e t eL

t t t( ) . ( ) ( ) . ( ) ( )� � � � � �� � �0 02 5 90 12 0 02 90 3 95 5 5

25. (A) v( )0
100 5

5 5 20

50

3

� �
�

� �
� , iL( )0 0� �

if � 0 A

di

dt
L( )0

20
50

3

10

3

�

� � �

� �
�

�
4

2 1
2, �o �

�

�
1

1
1

25

5

s j� � � � � � �2 4 25 2 4 58.

i t A t B t e t( ) ( cos . sin . )� � �4 58 4 58 2

26.(A) iL( )0 0� � , vL( )0 4 12 8� � � � �

1

25

0
0 0

dv

dt
iL
L

( )
( )

�
�� �

� � �
6

2
3, Wo �

�
�

1

1 1 25
5

/

� � � � � � � �3 9 25 3 4j

v t A t B t e t

1

312 4 4( ) ( cos sin )� � � � �

v AL( )0 8 12� � � � , � �A 4

dv

dt
A BL( )0

0 3 4� � � � , � �B 3

27. (C) � � �
� �

�
1

2

1

2 2 54
50

RC k

W
LC m

o � �
�

�
1 1

8 5
5000

	

� 
 Wo, underdamped response.

s j� � � � � � �50 50 5000 50 50002 2

i t A t B t e t( ) ( cos sin )� � � �6 5000 5000 50 mA

i A( )0 6 6� � � , � � �A 6

di

dt
A B

( )0
50 5000 0� � � � , B � �0 06.

28.(D) i( )0 1� � A, v
Ldi

dt
( )

( )
0

0�
�

�

� �
� �

�
1

2 2 0 5
0 5

.
. , Wo �

�
�

1

1 0 5
2

.

s j� � � � � �0 5 0 5 2 0 5 1 3232. . . .

i t A t B t e t( ) ( cos . sin . ) .� � � �4 1 32 1 32 0 5

1 4� � A, � � �A 3

di

dt
A B

( )
. .

0
0 0 5 1 32� � � , B � �113.

29. (B) Vo( )0 0� � ,iL( )0 1� � A

di

dt
vL( )

( )
0

0 01

�

� �

� �
� �

�
1

2 5 0 01
10

.
, Wo �

�
�

1

1 0 01
10

.

� � Wo, so critically damped response

s � � �10 10,

i t A Bt e t( ) ( )� � �3 10 , i A( )0 1 3� � �

di

dt
A B

( )0
10

�

� � �

i t t eL

t( ) ( )� � � �3 2 20 10 , v
Ldi t

dt
teo

L t� � �( )
200 10

30. (C) i( )0
6

1 2
2� �

�

�
� � A, v

di

dt
c( )

( )
0 2 1 2

0�
�

� � � �

� � �
� �

�
1

2

1

2 1 0 25
2

RC .
, W

LC
o � �

1
2

� � Wo, critically damped response

s � � �2 2,

i t A Bt e t( ) ( )� � �2 , A � �2

di t

dt
Bt e B et t( )

( ) ( ) ( )� � � � � � �2 2 02 2

At t � 0, � � �B 2

31. (A) i( )0 3� � A, vC( )0 0� � V �
�4 0di

dt

( )

is � 9 A, R � �10 40 8|| �

� � �
� �

�
1

2

1

2 8 0 01
6 25

RC .
.

W
LC

o � �
�

�
1 1

4 0 01
5

.

� � Wo, so overdamped response

s � � � � � � �6 25 6 25 25 10 2 52. . , .

i t Ae Bet t( ) .� � �� �9 10 2 5

3 9� � �A B, 0 10 2 5� � �A B.

On solving, A � 2, B � �8

************
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