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Block A: Unit 2 
Q1. [Problem 3.7] 
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.7 with known source currents and resistances, Ω=Ω=Ω=  6, 1, 3 321 RRR . 

 
• Find: 
The currents I1, I2 using node voltage analysis. 
 
• Analysis: 
At node 1: 

1
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221 =+







 − vvv
 

At node 2: 

2
61
212 −=+− vvv

              Figure P3.7 

Solving, we find that: V3
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Q2. [Problem 3.3] 
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.3 
 
• Find: 
Voltage v across the 0.25Ω resistor. 
 
• Analysis: 
At node 1: 

2
501

3121 −=−+−
.

vvvv
 

At node 2: 

3
2501
212 =+−

.

vvv
 

At node 3:                  Figure P3.3 

3
330250
313 −=+−

.

v

.

vv
 

Solving for v2, we find V34.02 =v  and, therefore, V34.0=v . 
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Q3. [Problem 3.10] 
 
Solution: 
 
• Known quantities: 
The current source value, the voltage source value and the resistance values for the circuit shown in Figure P3.10. 
 
• Find: 
The three node voltages indicated in Figure P3.10 using node voltage analysis. 
 
• Analysis: 
At node 1: 

A 2.0
75200

211 =−+ vvv
 

At node 2: 

0
502575

32212 =+−++−
i

vvvvv
 

At node 3: 

0
10050

323 =+−+− vvv
i  

For the voltage source we have: 23 10 vv =+         Figure P3.10 

Solving the system, we obtain: 
V 24.141 =v , V58.42 =v , V 42.53 −=v  and, finally, mA 254−=i . 

 
Q4. [Problem 3.12]   
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.12. 
 
• Find: 
Power delivered to the load resistance. 
 
• Analysis: 
KCL at node 1: 

5021

1

1 .
R

VVV

R

V
 

V

s =−+ −
 

Or 63 21    V  V =−                  ( Eq. 1) 

KCL at node 2: 

( )LV

s

+RR||R

V
 

R

VVV
 

21

221 =−−
 

Or 16414 12 −=−  V V              ( Eq. 2) 

substitute Eq. 1 into Eq. 2, yield 631602 .  V −=              Figure P3.12 

and by voltage divider: 
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Q5. [Problem 3.14]  
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.14. 
 
• Find: 
Current 1i and 2i . 

 
• Analysis: 
For mesh #1:                  Figure P3.14 

( ) ( ) 1331 21 =−++ ii  

For mesh #2: 
( ) ( ) 2233 21 −=++− ii  

Solving, 

A455.0
A091.0

2

1
−=
−=

i
i . 

 
 
 
Q6. [Problem 3.16] 
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.16. 
 
• Find: 
Voltage across the Ω3  resistance. 
 
• Analysis: 
Meshes 1, 2 and 3 are clockwise from the left 
For mesh #1: 

( ) ( ) ( ) 232321 321 =−+−+++ iii  

For mesh #2: 
( ) ( ) ( ) 111222 321 −=−++++− iii  

For mesh #3:              Figure P3.16 
( ) ( ) ( ) 011313 321 =+++−+− iii  

Solving, 
A 5224.01 =i  

A 0746.02 =i  

A 3284.03 =i  

and     ( ) ( ) V 5821.0194.033 31 ==−= iiv . 

 
 
Q7. [Problem 3.18] 
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.18. 
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• Find: 
Voltage across the current source. 
 
• Analysis: 
Meshes 1, 2 and 3 go from left to right. 
For mesh #1: 

( ) ( ) ( ) 20332 321 =+−++ iii  

For meshes #2 and #3: 
( ) ( ) ( ) 023313 321 =++++− iii  

For the current source: 
( ) ( ) ( ) 2110 321 −=−++ iii  

Solving,         Figure P3.18 
A778.03 =i  

and ( ) V89.3233 =+= iv . 

 
Q8. [Problem 3.43] 
 
Solution: 
 
• Known quantities: 
The values of the voltage sources and of the resistors in the 
circuit of Figure P3.43: 

Ω==Ω=Ω=Ω=
==

1,10,5,7
V450

54321

21
RRRRR

VV SS  

 
• Find:            Figure P3.43 
The component of the current through 3R  that is due to VS2, using superposition. 

 
• Analysis: 
Suppress VS1 by replacing it with a short circuit. Redraw the circuit. A solution using equivalent resistances looks 
reasonable. 1R  and 4R  are in parallel: 

( )( ) Ω=
+

=
+

= 875.0
17

17

41

41
14 RR

RR
R  

14R is in series with 3R : 

Ω=+=+= 10.87510875.0314143 RRR  

( ) ( )( ) Ω=
+

+=
+

+=+= 4.425
10.8755

10.8755
1

1432

1432
514325 RR

RR
RRRRReq  

OL: A695.101
425.4

4502 ===
eq

S
S R

V
I  
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1432

2
23 =
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Q9. [Problem 3.42] 
 
Solution: 
 
• Known quantities: 
The values of the voltage sources and of the resistors in the  
circuit of Figure P3.42: 
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Ω===
==

k1
V12

321

21
RRR

VV SS  

 
• Find: 
The voltage across 2R using superposition. 

 
• Analysis:               Figure P3.42 
Specify the polarity of the voltage across 2R . Suppress the voltage source 1SV by replacing it with a short circuit. Redraw 

the circuit, see (a).  

Ω=Ω== k5.0k1
2

1
31 RRReq  

( )( )
V8

5001000

100012

2

2
222 =

+
=

+
=−

eq
SR RR

R
VV  

Suppress the voltage source 2SV by replacing it with a short 

circuit. Redraw the circuit, see (b). 

Ω=Ω== k5.0k1
2

1
32 RRReq          (a) 

( )( )
V4

k5.0k1

k5.0V12

1
112 −=

Ω+Ω
Ω

=
+

−=−
eq

eq
SR RR

R
VV  

V4V8V422122 =+−=+= −− RRR VVV  

Note: Although superposition is necessary to solve some 
circuits, it is a very inefficient and very cumbersome way to 
solve a circuit. This method should, if at all possible, be 
avoided. It must be used when the sources in a circuit are AC 
sources with different frequencies, or where some sources are DC and others are AC.     (b) 
 
 
Q10. [Problem 3.46] 
 
Solution: 
 
• Known quantities: 
The values of the resistors, of the voltage source and of the current source in the circuit of Figure P3.10. 
 
• Find: 
The current through the voltage source using superposition. 
 
• Analysis: 
(1) Suppress voltage source V. Redraw the circuit, see (a). 
For mesh (a): 0=ai  

For mesh (b): ( ) ( ) 040252575200 =−−+++ cb ii  

For mesh (c): ( ) ( ) 01002525 =++− cb ii  

Solving, 
mA 136=bi  and mA 27=ci .    

Therefore,  mA 271 == cii .               (a) 

(2) Suppress current source I. Redraw the circuit, see (b). 
For mesh (a): ( ) 01050 =−ai  

For mesh (b): ( ) ( ) 0252575200 =−+++ cb ii  

For mesh (c): ( ) ( ) 101002525 −=++− cb ii  
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Solving, 
mA 200=ai , mA 8.6−=bi  and mA 81−=ci . 

Therefore, 
mA 2812 −=−= ac iii . 

Using the principle of superposition, mA 25421 −=+= iii . 

Then v1, v2 and v3 can be calculated as: 

( ) ( ) 42.5)(100 213 −=+= cc iiv  

58.41032 =+= vv  

( ) ( ) 24.14)(75 2121 =++= bb iivv                  (b) 
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