
1

40mF

2

126 cv





+
 15V

t=0

Practice 1: Find vc(t) and i1(t)  for t >0.
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Practice 2: Find vc(t) and v1(t)  for t >0.

12

4

1v





௖ݒ 0 ൌ
6//12

2 ൅ 6 ൅ 6//12
ൈ 15

																					ൌ
ସ

ଵଶ
ൈ 15 ൌ 5ܸ

For t>0,  
ܴ௧௛ ൌ 6//12 ൅ 6 ൌ 10Ω
1

ܴ௧௛ܥ
ൌ

1
10 ൈ 0.04

ൌ 2.5

௖ݒ ݐ ൌ 5݁ିଶ.ହ௧ܸ			݂ݎ݋			ݐ ൒ 0

݅௖ ݐ ൌ ܥ
ௗ௩

ௗ௧
ൌ 0.04 ൈ 5 ൈ െ2.5 ݁ିଶ.ହ௧

ൌ െ0.5݁ିଶ.ହ௧ܣ
݅ଵ ݐ ൌ െ

଺

଺ାଵଶ
݅௖ ݐ ,  by  current div.

													ൌ 0.1667݁ିଶ.ହ௧	ܣ	

iୡ

For t<0,

଺஺ݒ ൌ 6 ൈ 4//12 =18V 

By voltage division

௖ሺ0ିሻݒ ൌ ଵሺ0ିሻݒ

ൌ
଼

଼ାସ
18 ൌ 12ܸ

6Av





For t > 0,
ܴ௧௛ ൌ 12 ൅ 8 ൌ 20Ω
1

ܴ௧௛ܥ
ൌ

1
20 ൈ 0.025

ൌ ௖ݒ			2 ݐ ൌ 12݁ିଶ௧ܸ

By voltage division,

ଵݒ ݐ ൌ
8
20

ൈ 12݁ିଶ௧ ൌ 4.8݁ିଶ௧ܸ
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Practice 3:  The switch has been closed for a long time
before open at t =0. Find Ix(t)  for t >0.

Ix

2A

10
2Ix

൅
௖ݒ
െ

Assign ݒ௖. 
Then by ohms law, 
for all t,  

ሻݐ௫ሺܫ ൌ
௩೎ሺ௧ሻ

ଷ଴
(Eq1)

Just need to find ݒ௖ ݐ . 
For simplicity, replace 
the circuit inside the green box 
with an equivalent resistance

20

Ix

10
2Ix ൅

଴ݒ
െ

1A ௫ܫ ൅ ௫ܫ2 ൌ 1,→ 		 ௫ܫ ൌ
1
3
,ܣ ଴ݒ ൌ 10ܸ

ܴ௘௤ ൌ
଴ݒ
1
ൌ 10Ω

0.5F
40

t=0

2A

10
൅
௖ݒ
െ

The equivalent circuit : 
(Same ݒ௖ ݐ 	as original circuit)

For t<0, 
௖ݒ 0ି ൌ2(40//10)=16V

For t > 0, 
ଵ

ோ೟೓஼
ൌ

ଵ

ଵ଴ൈ଴.ହ	
=0.2

Thus,  ݒ௖ ݐ ൌ 16݁ି଴.ଶ௧ܸ

Finally, plug into (eq1),  ܫ௫ ݐ ൌ
ଵ଺

ଷ଴
	݁ି଴.ଶ௧ܣ, ݐ		ݎ݋݂	 ൐ 0 .

Circuit Theory I, Copyright of 
Tingshu Hu
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Practice 4:  Find i(t), i1(t), i2(t) for t > 0.

3

4

16+
 12V

12

i2

i1

i

For t < 0.
ܴ௘௤	݄ݐ݅ݓ	ݐܿ݁݌ݏ݁ݎ	݋ݐ	12ܸ:	
ܴ௘௤ ൌ 3 ൅ 4//12 ൌ 6Ω

௦ܫ

௦ܫ ൌ
12
6
ൌ ;ܣ2

By current division: 

iሺ0ିሻ ൌ
ଵଶ

ସାଵଶ
2=1.5A

4

16

12

i2

0.5H

i1

i

For t >0 ,
ܴ௧௛	݄ݐ݅ݓ	ݐܿ݁݌ݏ݁ݎ	݋ݐ	ܮ:
ܴ௧௛ ൌ 16//16 ൌ 8Ω
ܴ௧௛
ܮ

ൌ
8
0.5

ൌ 16

݅ ݐ ൌ 1.5݁ିଵ଺௧ܣ

By current division:

݅ଵ ݐ ൌ ݅ଶ ݐ ൌ
16
32

݅ ݐ

ൌ 0.75݁ିଵ଺௧ܣ
Circuit Theory I, Copyright of 

Tingshu Hu
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Practice 5:  Find I1(t) and v2(t) for t >0.

I1 3A

10

20

20
2v





40
3A

20

݅௅

݅௅

For t < 0,

݅௅ 0ି ൌ
ସ଴

ସ଴ାଶ଴
ൈ 3 ൌ ܣ2

2H

20

I1

10 20
2v



 ݅௅

For t >0:
ܴ௧௛ ൌ 30//20 ൌ 12Ω
ܴ௧௛
ܮ

ൌ
12
2
ൌ 6

݅௅ ݐ ൌ 2݁ି଺௧ܣ

By current division:

ଵܫ ݐ ൌ െ
30
50

݅௅ ݐ

												ൌ െ1.2݁ି଺௧ܣ
ଶܫ ݐ ൌ െ0.8݁ି଺௧ܣ
ଶݒ ݐ ൌ ଶܫ10 ൌ െ8݁ି଺௧ܸ

I2

Circuit Theory I, Copyright of 
Tingshu Hu
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Practice 6:  Find v(t), ix(t) for t > 0.

+


12V xv





2F

t = 0 4

3

2Aix

  v 

Practice 7:  Find  ix(t) for t > 0.

30mA
v





0.25mF
t = 0

2k

1k

ix

1k

4

3 3 4

( ) 15(1 )

( ) 22.5 10 7.5 10

t

t
x

v t e V

i t e A



  

 

   

/14

/14

( ) 4 8

( ) 2 (8 / 7)

t

t
x

v t e V

i t e A





 

 A:

A:

ݒ 0 ൌ 12ܸ
ݒ ∞ ൌ 12 െ 2 ൈ 4 ൌ 4ܸ
ܴ௧௛	ݓ. .ݎ :ܥ	ݐ
ܴ௧௛ ൌ 7Ω
1

ܴ௧௛ܥ
ൌ

1
14

ݒ ݐ ൌ 4 ൅ 8	݁ି௧/ଵସܸ
݅௫ ݐ ൌ 2 ൅ ݅௖ ݐ

ൌ 2 ൅ 2 8 െ
1
14

݁ି௧/ଵସ

ൌ 2 െ
8
7
݁ି௧/ଵସܣ

v(0)=0;

For t > 0,
ܴ௧௛ ൌ 2݇// 1݇ ൅ 1݇
ൌ 1݇Ω
1

ܴ௧௛ܥ
ൌ 4

ଷ଴௠஺ሺ∞ሻݒ ൌ 0.03 1݇//3݇ ൌ 22.5ܸ

ݒ ∞ ൌ
2
3
ଷ଴௠஺ݒ ൌ 15ܸ

ݒ ݐ ൌ 15 1 െ ݁ିସ௧ ܸ;
݅௖ ݐ ൌ ܥ ௗ௩

ௗ௧
ൌ0.25m(15)(4)݁ିସ௧ ൌ 15݁ିସ௧݉ܣ

݅ଵ ݐ ൌ
ݒ
2݇

ൌ 7.5ሺ1 െ ݁ିସ௧ሻ݉ܣ

݅௫ ݐ ൌ 30 െ ݅௖ െ ݅ଵ ൌ 22.5 െ 7.5݁ିସ௧݉ܣ	

݅ଵ
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Practice 8:  Find i(t) for all t .

+


10V

2H

t = 0
3

6

2.25

(0) 2 , ( ) 3 , 4.5

( ) 3

N

t

i A i A R

i t e A

    

 A:
+


24V

2

i

i 0 ൌ ଵ଴

ଶାଷ
ൌ ܣ2

For t > 0,  ܴ௧௛ ൌ 3 ൅ 6//2 ൌ 4.5Ω, ୖ౪౞
୐
ൌ 2.25

݅ ∞ 	can be found using source transformation: 

2 6 3

i5A 4A

i ∞ ൌ ଶ//଺

ଶ//଺ାଷ
4 ൅ 5 =3A

݅ ݐ ൌ 3 ൅ 2 െ 3 ݁ିଶ.ଶହ௧ܣ

Circuit Theory I, Copyright of 
Tingshu Hu
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4Ω

Practice 9: Switch connected to “a” for a long time before 
connected  to “b” at t=0.  Find v(t) for t > 0. 

12V

6Ω 4Ω

3Ω

+


t=0

a

b

1Ω  v 
0.4F

/ 2( ) 2 tv t e V A:

4Ω

12V

6Ω 4Ω

3Ω

+


t=0
b

1Ω  v 
0.4F

For t < 0:
C open. 
4Ω		and	4Ω	݅݊	ݏ݁݅ݎ݁ݏ	
6Ω	ܽ݊݀	3Ω	݅݊	ݏ݁݅ݎ݁ݏ

By voltage division:
ଶݒ ൌ 6ܸ;
ଵݒ ൌ 4ܸ

By KVL, 
ݒ 0 ൌ 4 െ 6 ൌ െ2ܸ	

For t > 0,  ݒ ∞ ൌ 0.	
Since 12V replaced by a short circuit, 4Ωܽ݊݀	4Ω		݅݊	݈݈݈݁ܽݎܽ݌,
3Ω		ܽ݊݀	6Ω		݅݊	݈݈݈݁ܽݎܽ݌.		 Thus,

ܴ௧௛ ൌ 1 ൅ 4//4 ൅ 3//6 ൌ 5Ω, 		
1

ܴ௧௛	ܥ
ൌ 0.5

ݒ ݐ ൌ െ2݁ି଴.ହ௧ܸ


