
Worksolutions 

 

A. Mesh Analysis 

1. Find currents i1 and i2. 

 
Solutions: 

 
 

 

 

 



2. Find currents below: 

 
Solutions: 

 
i1=3A, i2=2A, i3=3A 

 



3. Find the currents below. 

 
Solutions: 

 



 

 
i1=9A, i2=2.5A, i3=2A 

 

 

 

 



4.  

 
Solutions: 

 
 



 

 
 

 

 

 

 

 

 

 

 

 

 

 



5. 

 
Solutions: 

 



 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. Nodal Analysis 

6. 

 

Solutions: 

 
 

 



 

 
V1=5V and V2=2.5V 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7. Please find v1, v2, v3.  

 
Solutions: 

 
V1=1V, V2=2V, V3=3V 



8. Find v1, v2, v3 

 
Solutions: 

 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9. 

 

 
 

 

 

 

 

 

 



Solutions: 
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Consider the circuit shown below: 
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Using nodal analysis, find 1i , 2i , 3i and 4i  when: 

(a) Node a is the reference node.

(b) Node b is the reference node.

(c) Node c is the reference node.



a) 

At node b: 

1(𝑉𝑏 − 0) + 4(𝑉𝑏 − 𝑉𝑑) − 3 = 0

At node c: 

2(𝑉𝑐 − 0) + 3 + 3(𝑉𝑐 − 𝑉𝑑) = 0

At node d: 

−2 + 4(𝑉𝑑 − 𝑉𝑏) + 3(𝑉𝑑 − 𝑉𝑐) = 0

=> 

{
5𝑉𝑏  − 4𝑉𝑑 = 3

  5𝑉𝑐 − 3𝑉𝑑 = −3
−4𝑉𝑏 − 3𝑉𝑐 + 7𝑉𝑑 = 2

=> 

{
𝑉𝑏 =  1.64 𝑉
𝑉𝑐 = 0.18 𝑉
𝑉𝑑 = 1.3 𝑉

=> 

𝑖1 =
𝑉𝑎 − 𝑉𝑏

𝑅3
= −1.64 𝑉 ∗ 1𝑆 = −1.64 𝐴 

(The negative sign indicate that the current would run from Vb to Va.) 

𝑖2 =
𝑉𝑐 − 𝑉𝑎

𝑅4
= 0.18𝑉 ∗ 2𝑆 = 0.36 𝐴 

𝑖3 =
(𝑉𝑏 − 𝑉𝑑)

𝑅1
= 0.34 𝑉 ∗ 4𝑆 = 1.36 𝐴 

𝑖4 =
𝑉𝑐 − 𝑉𝑑

𝑅2
= −1.12 𝑉 ∗ 3𝑆 = −3.36 𝐴 

(The negative sign indicate that the current would run from Vd to Vc.) 



b) 

At node a: 

2(𝑉𝑎 − 𝑉𝑐) + 1(𝑉𝑎 − 0) + 2 = 0

At node c: 

2(𝑉𝑐 − 𝑉𝑎) + 3 + 3(𝑉𝑐 − 𝑉𝑑) = 0

At node d: 

−2 + 4(𝑉𝑑 − 0) + 3(𝑉𝑑 − 𝑉𝑐) = 0

=> 

{

3𝑉𝑎   − 2𝑉𝑐  = −2
−2𝑉𝑎 + 5𝑉𝑐 − 3𝑉𝑑 = −3

−3𝑉𝑐 + 7𝑉𝑑 = 2

=> 

{

𝑉𝑎 =  −1.64 𝑉
𝑉𝑐 = −1.46 𝑉
𝑉𝑑 = −0.34 𝑉

=> 

𝑖1 =
𝑉𝑎 − 𝑉𝑏

𝑅3
= −1.64𝑉 ∗ 1𝑆 = −1.64 𝐴 

(The negative sign indicate that the current would run from Vb to Va.) 

𝑖2 =
𝑉𝑐 − 𝑉𝑎

𝑅4
= 0.18𝑉 ∗ 2𝑆 = 0.36 𝐴 

𝑖3 =
(𝑉𝑏 − 𝑉𝑑)

𝑅1
= −(−0.34𝑉) ∗ 4𝑆 = 1.36 𝐴 

𝑖4 =
𝑉𝑐 − 𝑉𝑑

𝑅2
= −1.12𝑉 ∗ 3𝑆 = −3.36 𝐴 

(The negative sign indicate that the current would run from Vd to Vc. 



c) 

At node a: 

2(𝑉𝑎 − 0) + 1(𝑉𝑎 − 𝑉𝑏) + 2 = 0

At node b: 

1(𝑉𝑏 − 𝑉𝑎) − 3 + 4(𝑉𝑏 − 𝑉𝑑) = 0

At node d: 

−2 + 4(𝑉𝑑 − 𝑉𝑏) + 3(𝑉𝑑 − 0) = 0

=> 

{

3𝑉𝑎   − 𝑉𝑏  = −2
−𝑉𝑎 + 5𝑉𝑏 − 4𝑉𝑑 = 3

−4𝑉𝑏 + 7𝑉𝑑 = 2

=> 

{
𝑉𝑎 = −0.18 𝑉
𝑉𝑏 = 1.46 𝑉
𝑉𝑑 = 1.12 𝑉

=> 

𝑖1 =
𝑉𝑎 − 𝑉𝑏

𝑅3
= −1.64𝑉 ∗ 1𝑆 = −1.64 𝐴 

(The negative sign indicate that the current would run from Vb to Va.) 

𝑖2 =
𝑉𝑐 − 𝑉𝑎

𝑅4
= −(−0.18𝑉) ∗ 2𝑆 = 0.36 𝐴 

𝑖3 =
(𝑉𝑏 − 𝑉𝑑)

𝑅1
= 0.34𝑉 ∗ 4𝑆 = 1.36 𝐴 

𝑖4 =
𝑉𝑐 − 𝑉𝑑

𝑅2
= −1.12𝑉 ∗ 3𝑆 = −3.36 𝐴 

(The negative sign indicate that the current would run from Vd to Vc.) 
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