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Question # 1 (6 points) 

For the circuit shown below, use the principle of superposition to find the current i. Draw the 

corresponding circuit diagrams 

 

a. Find the current i1 due to the 6-V voltage source. i1 = 3.5 A 

b. Find the current i2 due to the 2-A current source. i2 = 1 A 

c. Find the total current i due to both sources. i = 4.5 A 

 
 

 

Solution: 

i1= 6/3+6/4=3.5 A                    i2= 2×2(2+2) =1 A              i = i1 + i2 = 3.5 + 1 =4.5 A        

 

Question # 2 (6 points) 

For the circuit shown below, find 

a. the load resistance RL for maximum power transfer RL = 6  

b. 
the Thevenin equivalent voltage using source 

transformation technique. 
Vth = 36 V 

c. the maximum power absorbed by the load RL. Pmax = 54 W 

 
 

 

 

 

 

 

 

Solution: 

Rth =2+4= 6 Ω             Vth= Voc = 122+12=36 V                      

Pmax = Vth
2/(4Rth) = (36×36)/(46) = 54 W    

 

 

 



a) Mesh Equations
From Mesh 1:

5i1 + 5(i1 + 2) = 20

Simplifying:

5i1 + 5i1 + 10 = 20 ⇒ 10i1 = 10 ⇒ i1 = 1 A

From the current source constraint:

i2 = i1 + 2 = 1 + 2 = 3 A

b) Voltage across the current source
Method 1:

v = 5i2 = 5 · 3 = 15 V

Method 2:
v = 20− 5i1 = 20− 5 · 1 = 15 V

Final Answers:

i1 = 1 A, i2 = 3 A, v = 15 V
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Nodal Equations: (
1

60
+

1

30
+

1

10

)
V1 −

1

10
V2 = 6

− 1

10
V1 +

(
1

10
+

1

30
+

1

20

)
V2 = 0

Simplified Form:

3

20
V1 −

1

10
V2 = 6

− 1

10
V1 +

11

60
V2 = 0

Cleared of Fractions: 3V1 − 2V2 = 120, −6V1 + 11V2 = 0

Solutions:

V1 =
440

7
= 62.86 V, V2 =

240

7
= 34.29 V

Current through the 10 Ω resistor:

I3 =
V1 − V2

10
=

62.86− 34.29

10
=

20

7
= 2.857 A

Power supplied by the 6A current source:

P6A = −V1 · 6 = −62.86 · 6 =
−2640

7
= −377.14 W
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Equivalent Resistance and Circuit Analysis Questions

To find the equivalent resistance between terminals a and b, we simplify
the network step by step using series-parallel combinations and an effective
transformation based on recognizing a short circuit.

The triangle formed by 12Ω, 60Ω, and a short circuit (0Ω) can be replaced
by:

R =
12 · 60

12 + 60 + 0
=

720

72
= 10Ω

This 10Ω resistor is in series with a 20Ω resistor:

R1 = 10 + 20 = 30Ω

The result is in parallel with a 30Ω resistor:

R2 =
30 · 30
30 + 30

=
900

60
= 15Ω

Adding 10Ω in series:

R3 = 15 + 10 = 25Ω

Now this is in parallel with a 25Ω resistor:

R4 =
25 · 25
25 + 25

=
625

50
= 12.5Ω

Adding the final series resistors 5Ω and 15Ω:

Req = 12.5 + 5 + 15 = 32.5Ω
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Current Divider (Q2 B)

In this circuit, the total current Is splits between two branches:
- Left branch: two 3Ω resistors in series → R1 = 6Ω - Right branch: one

3Ω resistor → R2 = 3Ω
Using the current divider rule:

Io
Is

=
R1

R1 +R2
= − 6

6 + 3
= −6

9
= − 2

3

textbfVoltage Calculation (Figure 4)

Walking through the loop clockwise:
- Bottom voltage source: +1V - Middle resistor: 1A · 1Ω = +1V - Top

voltage source: −1V
Using KVL or voltage division:

Vo = (1V− 1V− 1A · 1Ω) · 1

1 + 1
= −1 · 1

2
= − 0.5V
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Question 3: Mesh Analysis

a) Mesh Equations:

60i1 − 40i2 − 15 · 8 = 0

−40i1 + 80i2 − 30 · 8 = 0

Answer:
i1 = 6 A, i2 = 6 A, i3 = 8 A

b) Current through the 30 Ω resistor:

i30Ω = i2 − i3 = −2 A

c) Power dissipated by the 15 Ω resistor:

P15Ω = (i1 − i3)
2 · 15 = (−2)2 · 15 = 60 W

d) Power balance check:
Voltage across the 8 A current source:

Vsource =
Pabsorbed

I
=

2340

8
= 292.5 V

Power supplied by the current source:

Psource = V · I = 292.5 · 8 = 2340 W

Total power absorbed by resistors:

P15Ω + P60Ω + P30Ω = 60 + 2160 + 120 = 2340 W

Conclusion: Power supplied equals power absorbed.
∑

P = 0 is satisfied.
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