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Problem 1 solution
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Homework #4 solution

5Ω

KCL at ݒଵ:  ݅ଵ ൅ ݅ଶ ൅ ݅ଷ ൌ 3;	
at ݒଶ: 		െ݅ଷ െ ݅ସ ൅ 3 ൅ 6 ൌ 0;		⇒ 		 ݅ଷ ൅ ݅ସ ൌ 9

Express resistor currents: 

݅ଵ ൌ െ
ଵݒ
5
;		݅ଶ ൌ െ

ଵݒ
20

;		݅ଷ ൌ
ଶݒ െ ଵݒ

8
;		݅ସ ൌ

ଶݒ
4

Plug into KCL equations: 

െ
ଵݒ
5
െ
ଵݒ
20

൅
ଶݒ െ ଵݒ

8
ൌ 3;

ଶݒ െ ଵݒ
8

൅
ଶݒ
4
ൌ 9;

⇒	
െ3ݒଵ ൅ ଶݒ ൌ 24;
െݒଵ ൅ ଶݒ3 ൌ 72

ଵݒ ൌ 0ܸ
ଶݒ ൌ 24ܸ

Problem 2 solution

8A

40Ω10Ω12Ω4Ω

i1

8A

i4i3i2

v1 v2

18A

KCL at ݒଵ, :ଶݒ

Resistor currents: 

݅ଵ ൅ ݅ଶ ൌ 8 ൅ 8 ൌ 16;
݅ଷ ൅ ݅ସ ൌ 18 െ 8 ൌ 10;

݅ଵ ൌ
ଵݒ
4
; ݅ଶ ൌ

ଵݒ
12

; ݅ଷ ൌ
ଶݒ
10

; ݅ସ ൌ
ଶݒ
40

ଵݒ
4
൅
ଵݒ
12

ൌ 16;
ଶݒ
10

൅
ଶݒ
40

ൌ 10

ଵݒ ൌ 48ܸ; ଶݒ ൌ 80ܸ;
݅ଵ ൌ ;ܣ12 ݅ଶ ൌ 	;ܣ4
݅ଷ ൌ ;ܣ8 ݅ସ ൌ ܣ2
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Problem 3 solution
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Due to the floating dependent voltage source, a super-node need to be formed 

KCL at super-node:

By the dependent voltage source:

Resistor currents: 

Plug in: 

݅଴ ൌ ܣ1.667
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Problem 4 solution

+


3ix

ix

1Ω

3Ω

2Ω v0
i3

i2i1

6V

v1

1Ω



2/19/2019

3

Problem 5 solution
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Combine v1 and v2 into a super node: 

At super node:   I1+Ix-I2+I3=0

By the dependent voltage source  2Ix:    v1-v2= 2Ix
Solving (1) and (2):    
v1= 1V;  
v2= 4V;  
Ix=(v1-7)/4= -1.5A

ଵܫ ൌ
ଵݒ
2
ଶܫ			; ൌ

7 െ ଶݒ
3

;

ଷܫ ൌ
௩మ
ଶ
௫ܫ			; ൌ

௩భି଻

ସ

ଵݒ
2
൅
ଵݒ െ 7
4

െ
7 െ ଶݒ
3

൅
ଶݒ
2
ൌ 0, 											 ൈ 12	

ଵݒ6	 ൅ ଵݒ3 െ 21 െ 28 ൅ ଶݒ4 ൅ ଶݒ6 ൌ 0
ଵݒ9	 ൅ ଶݒ10 ൌ 49																																							ሺ1ሻ

ଵݒ െ ଶݒ ൌ 2 ൈ
ଵݒ െ 7
4

ଵݒ2 െ ଶݒ2 ൌ ଵݒ െ 7

ଵݒ െ ଶݒ2 ൌ െ7																																													ሺ2ሻ
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Problem 6 solution
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ଵݒ ൌ െ10ܸ;
ଶݒ ൌ 2ܸ;
଴ݒ ൌ 2ܸ
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Problem 7 solution
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ଵݒ ൌ 7ܸ;
ଶݒ ൌ 17ܸ;
݅଴ ൌ ܣ1

Problem 8 solution
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ଷݒ

There is an additional voltage ݒଷ which is different from ݒଵ, ଶݒ
Due to the floating voltage source, form a super-node

݅ସ

ଵ݅				:ݏ݁݃ܽݐ݈݋ݒ	ݎ݋ݐݏ݅ݏܴ݁ ൌ
ଵݒ െ ଶݒ
ܭ20

;		݅ଶ ൌ
ଵݒ െ ଷݒ
ܭ5

;		݅ସ ൌ
ଶݒ
ܭ4

:ଵݒ		ݐܽ	ܮܥܭ 																									 ݅ଵ ൅ ݅ଶ ൌ 5݉;
KCL	ܽݐ	݁݀݋݊ݎ݁݌ݑܵ:									 ݅ଵ ൅ ݅ଶ െ ݅ସ ൌ 0
By the voltage source:  ݒଶ െ ଷݒ ൌ ଴ݒ2 ൌ ଶݒ2

Put current expressions into KCL equations:  
ଵݒ െ ଶݒ
ܭ20

൅
ଵݒ െ ଷݒ
ܭ5

ൌ 5݉;
ଵݒ െ ଶݒ
ܭ20

൅
ଵݒ െ ଷݒ
ܭ5

െ
ଶݒ
ܭ4

ൌ 0;

ଶݒ െ ଷݒ ൌ ଶݒ2

ଵݒ5 െ ଶݒ െ ଷݒ4 ൌ 100;
ଵݒ5 െ ଶݒ6 െ ଷݒ4 ൌ 0;
ଶݒ ൅ ଷݒ ൌ 0

ଵݒ ൌ 8ܸ; ଶݒ ൌ 20ܸ, ଷݒ ൌ െ20ܸ
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Problem 9 solution
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Assign ݒଶ,  Then ݒଶ ൌ 45݅ଵ (1)

Resistor currents: ݅ଵ ൌ
௩భ
ଵହ
;		 ݅ଶ ൌ

௩భିଵହ

ଷ଴
; ݅ଷ ൌ

௩మି௩భ
ଵହ

	

KCL at ݒଵ: 			݅ଵ ൅ ݅ଶ െ 2݅ଶ െ ݅ଷ ൌ 0	 ⇒ 		 ݅ଵ െ ݅ଶ െ ݅ଷ ൌ 0
Put in current expressions:  

௩భ
ଵହ
െ

௩భିଵହ

ଷ଴
െ

௩మି௩భ
ଵହ

ൌ 0	

Simplify	to	obtain:							3ݒଵ െ ଶݒ2 ൌ െ15;	 ሺ2ሻ																	
From (1):    ݒଶ ൌ 45

௩భ
ଵହ
ൌ ଵݒ3 (3)    

Solving (2) and (3) :    ݒଵ ൌ ଶݒ		;5ܸ ൌ 15ܸ;

݅ଵ ൌ
ଵݒ
15

ൌ
5
15

ൌ ܣ0.333

݅ଶ ൌ
ଵݒ െ 15
30

ൌ െ0.333ܣ


