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Problem 1: No matter what is asked, for RC circuit, always find 
capacitor voltage first. Need ݒ 0 , ݒ ∞ and ܴ௘௤ with respect to capacitor. 

൅
െ

൅
െ

a
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൅
ݒ 0
െ

Treat capacitor as open circuit.
By voltage division: 

ሺ0ሻݒ ൌ 30 ൈ
3

3 ൅ 6 ൅ 3
ൌ 7.5ܸ

For t > 0,  the switch is connected to position b

ݒ	 ∞ ൌ
3

3 ൅ 6
ൈ 12 ൌ 4ܸ

Find ݒ ∞ 	as the capacitor voltage under DC condition. Also by voltage division:  
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Find ݒ 0 from circuit before switch, i.e., t < 0 

݅ ݐ ൌ ܥ
ݒ݀
ݐ݀

ൌ 2 ൈ െ0.25 ൈ 3.5݁ି଴.ଶହ௧ܣ ൌ െ1.75݁ି଴.ଶହ௧ܣ

൅
െ

a

3Ω

6Ω
30V

3Ω To find ܴ௘௤ with respect to 
the capacitor, turn off voltage
source with short circuit: 

ܴ௘௤ ൌ 3//6 =2Ω

Now form the solution:   
ଵ

ோ೐೜஼
ൌ

ଵ

ଶൈଶ
ൌ

ଵ

ସ

ݒ ݐ ൌ ݒ ∞ ൅ ݒ 0 െ ݒ ∞ ݁
ି ௧
ோ೐೜஼

																	ൌ 4 ൅ 7.5 െ 4 ݁ି
భ
ర
௧ ൌ 4 ൅ 3.5	݁ି଴.ଶହ௧ܸ

Find ݅ ݐ from ݒ ݐ by the property of capacitor: 
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Problem 2

ݒ ݐ ൌ 6 ൅ 0 െ 6 ݁ି
௧
଴.ସ ൌ 6 െ 6݁ିଶ.ହ௧ܸ

2Ω

6Ω
൅
ݒ
െ

0.25F 2Ω
5A

For t < 0 , ݅௦ ݐ ൌ ݑ5 ݐ ൌ 0.	 No power supply,  ݒ 0 ൌ 0ܸ

For  t > 0 ,  ݅௦ ݐ ൌ ݑ5 ݐ ൌ ܣ5

To find ݒ ∞ ,  consider the above circuit under DC condition. 
The voltage across 5A = 5 ൈ 6	// (2+2) =5ൈ 2.4 = 12V
By voltage division:  ݒ ∞ ൌ

ଶ

ଶାଶ
ൈ 12 ൌ 6ܸ	

To find ܴ௘௤ with respect to capacitor, turn off 5A with open circuit.

ܴ௘௤ ൌ 2// (2+6)= 1.6Ω	,  
ଵ

ோ೐೜ൈ஼
ൌ

ଵ

ଵ.଺ൈ଴.ଶହ
ൌ 2.5 2Ω

6Ω 2Ωܴ௘௤

Problem 3 (a)

Form the solution:  ݅ ݐ ൌ 1 ൅ 1.2 െ 1 ݁ିଷ௧ ൌ 1 ൅ 0.2݁ିଷ௧ܣ

12Ω 6Ω

4Ω

3H

3A

(t <0 )

12Ω 6Ω

4Ω

3H

3A

(t > 0)

݅ 0 ݅

For t < 0, under DC condition, 
inductor is short circuit. 
By current division: 

݅ 0 ൌ
4

4 ൅ 6
ൈ 3 ൌ ܣ	1.2

At ݐ ൌ ∞,  under DC condition, 
inductor is also short circuit. 
Also by current division: 

݅ ∞ ൌ
4||12

4||12 ൅ 6
ൈ 3 ൌ ܣ	1

For t > 0, ܴ௘௤ with respect to inductor is:  ܴ௘௤ ൌ 6 ൅ 4||12 ൌ 9Ω
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Problem 3 (b)

5A 4A 9A

3Ω12Ω4Ω

݅ ∞ ൌ 9 ൈ
3

3 ൅ 6
ܣ ൌ 		,ܣ3

With respect to inductor,  ܴ௘௤ ൌ 9Ω, 	
ோ೐೜
௅
ൌ ݏ4.5

݅ ݐ ൌ 3 ൅ 2 െ 3 ݁ିସ.ହ௧ ൌ 3 െ ݁ିସ.ହ௧ܣ

6Ω

2H

6Ω

i

൅
െ

൅
െ

12Ω

4Ω

48V20V
(t<0)

2H

6Ω

i

൅
െ

൅
െ

12Ω

4Ω

48V20V

(t >0)

݅ 0 ൌ
20
4 ൅ 6

ൌ ܣ2

݅

Problem 4: For  RC circuit, Always find capacitor voltage first. Need ݒ 0 , ݒ ∞ , ܴ௘௤




50mF

v 

6
8

8

424V 1.2A

Rv




1
ܴ௘௤ܥ

ൌ
1

18 ൈ 0.05
ൌ 1.11

For t < 0




50mF

v 

6

8

8

424V 1.2A

Rv




For t > 0

൅
଼ݒ
െ

For  t < 0,  capacitor open, the right
side loop and the left side loop are 
not related: 

଼ݒ ൌ
8

8 ൅ 4 ൅ 8
ൈ 24 ൌ 9.6ܸ

ோݒ ൌ 1.2 ൈ 6 ൌ 7.2ܸ;
ሺ0ሻݒ ൌ ଼ݒ െ ோݒ ൌ 9.6 െ 7.2 ൌ 2.4ܸ

ݐ	ݐܣ ൌ ∞,	 capacitor open, 
No current through 8Ω, 4Ω,
ݒ ∞ ൌ 24 െ 1.2 ൈ 6 ൌ 16.8ܸ

With respect to capacitor, 
ܴ௘௤ ൌ 8 ൅ 4 ൅ 6 ൌ 18	Ω

ݒ ݐ ൌ 16.8 ൅ 2.4 െ 16.8 ݁ିଵ.ଵଵ௧ܸ
ൌ 16.8 െ 14.4݁ିଵ.ଵଵ௧ܸ

ோݒ ݐ ൌ 6 1.2 ൅ ܥ
ݒ݀
ݐ݀

ൌ 6ሺ1.2 ൅ 0.05 ൈ െ14.4 ൈ െ1.11 ݁ିଵ.ଵଵ௧

																																															ൌ 7.2 ൅ 4.8݁ିଵ.ଵଵ௧ܸ



4/26/2017

4

Problem 5

To find ݅ 0 ,		consider circuit for  t<0, 
Treat inductor as short, use nodal analysis:

KCL at ௫ܸ, 				3 ൅
ଵ଴ି௩ೣ
ହ

ൌ
௩ೣ
ଵଶ
൅

௩ೣ
ଶ଴
൅

௩ೣ
଺

vx=10V
݅ 0 ൌ

௩ೣ
଺
ൌ ܣ1.667

You may also find ݅ 0 by using source transformation. 

3A
൅
െ 10V

5Ω

12Ω

6Ω

0.5H20Ω

vx

൅
െ 10V

5Ω

൅
ݒ
െ

6Ω

0.5H20Ω

݅

݅

For RL circuit, always find inductor current first

t< 0

t > 0

At ݐ ൌ ∞, also treat inductor as short,

݅ ∞ ൌ
10

5 ൅ 20||6
ൈ

20
20 ൅ 6

ൌ 		,ܣ0.8

With respect to  inductor,
ܴ௘௤ ൌ 6 ൅ 20||5Ω ൌ 10Ω

ோ೐೜
௅
ൌ

ଵ଴

଴.ହ
ൌ ݏ20

݅ ݐ ൌ 0.8 ൅ 1.667 െ 0.8 ݁ିଶ଴௧ܣ ൌ 0.8 ൅ 0.867݁ିଶ଴௧ܣ

ݒ ݐ ൌ ܮ
݀݅
ݐ݀

ൌ 0.5 ൈ 0.867 ൈ െ20 ݁ିଶ଴௧V ൌ െ8.67݁ିଶ଴௧ܸ

Problem 6

At ݐ ൌ ∞,  i ∞ ൌ
ଽ

ଶା଺||ଷ
ൈ

ଷ

ଷା଺
ܣ ൌ 		,ܣ0.75

With respect to inductor,  ܴ௘௤ ൌ 6 ൅ 2||3Ω ൌ 7.2Ω
ோ೐೜
௅
ൌ

଻.ଶ

ଵ.ଶ
ൌ ݏ6

.  ݅ ݐ ൌ 0.75 െ 0.75݁ି଺௧ܣ

଴ݒ  . ݐ ൌ ܮ
ௗ௜

ௗ௧
ൌ 1.2 ൈ െ0.75 ൈ െ6 ݁ି଺௧ܸ

଴ݒ  . ݐ ൌ 5.4݁ି଺௧ݑ ݐ ܸ

For t < 0,  ௦ܸ= 9 u( t) = 0, 
No power supply, 

݅ 0 ൌ ܣ0
3Ω

2Ω

6Ω

1.2H

		൅
0ݒ	
		െ

൅
െ

9V

t > 0

݅

Find inductor current first.

3Ω

2Ω

6Ω

ܴ௘௤
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Problem 7

With respect to inductor: ܴ௘௤ ൌ 4||12Ω ൌ 3Ω, 
ோ೐೜
௅
ൌ

ଷ

଴.ହ
ൌ ݏ6

݅ ݐ ൌ 0 ൅ 5 െ 0 ݁ି଺௧ܣ ൌ 5݁ି଺௧ܣ

ݒ ݐ ൌ ܮ
݀݅
ݐ݀

ൌ 0.5 ൈ 5 ൈ െ6 ݁ି଺௧V

ݒ ݐ ൌ െ15݁ି଺௧ݑሺݐሻܸ

12Ω

4Ω

൅
െ

20	V
0.5H

i

For t < 0, 20 u(‐t) =20V, 

݅ 0 ൌ
20
4
ൌ ܣ5

12Ω

4Ω

0.5H

i

൅
ݒ		
		െ

For  t > 0,  20 u(‐t) = 0V, 
.  ݅ ∞ ൌ ܣ0

t < 0

ݐ ൐ 0

Problem 8:  Find inductor current first. Need ݅ 0 , ݅ ∞ , ܴ௘௤

For  t<0, both 2Ω	ܽ݊݀	3Ω	are short circuited: ݅ሺ0ሻ ൌ
ଽ

଺
ܣ ൌ 	,ܣ1.5

At ݐ ൌ ∞,  inductor is short circuit,  2Ω	and		3Ω are in parallel, 

݅ ∞ ൌ
ଽ

଺ାଷ||ଶ
ൈ

ଷ

ଶାଷ
ܣ ൌ 	,ܣ0.75

For  t > 0,  with respect to inductor,  ܴ௘௤ ൌ 2 ൅ 3||6	Ω ൌ 4Ω,		

.			
ோ೐೜
௅
ൌ

ସ

ଶ
ൌ ݏ2

݅ሺݐሻ ൌ 0.75 ൅ 1.5 െ 0.75 ݁ିଶ௧ ൌ 0.75 ൅ 0.75݁ିଶ௧ A

଴ݒ ݐ ൌ ܮ
݀݅
ݐ݀
൅ 2݅ ൌ 2 ൈ െ2 ൈ 0.75݁ିଶ௧ ൅ 2 0.75 ൅ 0.75݁ିଶ௧ ܸ ൌ 1.5 െ 1.5݁ିଶ௧ܸ

൅
െ 3Ω

2Ωt < 0

൅
0ݒ
െ

2H

6Ω
9V ൅

െ 3Ω

2Ωt >  0

൅
0ݒ
െ

2H

6Ω
9V݅ ݅

3Ω

2Ω

6Ω

ܴ௘௤




