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Construct the circuit shown below:-  

 

 

 

 

 

 

 

 

 

 

• Nodal Analysis:  

Value VA VB VC VD 

Measured 10 5.84 -0.55 -4.99 

Theoretical 10 5.87 -0.552 -5 

𝑉𝐴 = 𝑉𝑆1 = 10 𝑉𝑜𝑙𝑡  

𝑉𝐷 = −𝑉𝑆2 = −5 𝑉𝑜𝑙𝑡 

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑉𝐵 𝑎𝑛𝑑 𝑉𝐶 , 𝑢𝑠𝑒 𝑁𝑜𝑑𝑎𝑙 𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠: 

𝑉𝐵 − 10

𝑅1
+  

𝑉𝐵

𝑅2
+

𝑉𝐵 − 𝑉𝐶

𝑅3
= 0 

𝑉𝐶 + 5

𝑅4
+

𝑉𝐶 − 𝑉𝐵

𝑅3
= 0 

𝑉𝐶 = −0.552 𝑉𝑜𝑙𝑡 , 𝑉𝐵 = 5.87 𝑉𝑜𝑙𝑡 

1- Use the Nodal Analysis to find the theoretical values. 

 

• Mesh Analysis:  

Value I1 I2 

Measured 2.5 1.66 

Theoretical 2.23 1.65 

−10 + 𝑅1 ∗ 𝐼1 + 𝑅2 ∗ (𝐼1 − 𝐼2) = 0  

R 

Theoretical 

Value 

(Kohm) 

Measured 

Value 

R1 1.8 1.79 

R2 9.1 9.04 

R3 3.9 3.83 

R4 2.7 2.66 
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𝑅2 ∗ (𝐼2 − 𝐼1) + 𝑅3 ∗ 𝐼2 + 𝑅4 ∗ 𝐼2 − 5 = 0 

−10 + 10.9 ∗ 𝐼1 − 9.1 ∗ 𝐼2 = 0 

−5 − 9.1 ∗ 𝐼1 + 15.7 ∗ 𝐼2 = 0 

𝐼1 = 2.23 𝑚𝐴 

𝐼2 = 1.65 𝑚𝐴 

2- Use the Mesh Analysis to find the theoretical values. 

 

• Superposition Analysis:  

Value 𝑉𝐵′ 𝑉𝐵′′ 𝑉𝐶′ 𝑉𝐶′′ 𝐼1′ 𝐼1′′ 𝐼2′ 𝐼2′′ 

Measured 6.78 -0.93 2.78 -3.32     

Theoretical 6.8 -0.98 2.782 -3.35     

𝑉1 = 10 𝑣𝑜𝑙𝑡 𝑎𝑛𝑑 𝑉2 = 0 𝑣𝑜𝑙𝑡 ∶ 

𝑉𝐵′ − 10

1.8
+

𝑉𝐵′

9.1
+

𝑉𝐵′ − 𝑉𝐶′

3.9
= 0 

𝑉𝐶′ − 𝑉𝐵′

3.9
+

𝑉𝐶′

2.7
= 0 

𝑉𝐶′ = 2.782 𝑣𝑜𝑙𝑡 , 𝑉𝐵′ = 6.8 𝑣𝑜𝑙𝑡  

𝑉1 = 0 𝑣𝑜𝑙𝑡 𝑎𝑛𝑑 𝑉2 = 5 𝑣𝑜𝑙𝑡 ∶ 

𝑉𝐵′′

1.8
+

𝑉𝐵′′

9.1
+

𝑉𝐵′′ − 𝑉𝐶′′

3.9
= 0 

𝑉′′ − 𝑉𝐵′′

3.9
+

𝑉𝐵′′ − (−5)

2.7
= 0 

𝑉𝐵′′ = −0.98 𝑣𝑜𝑙𝑡, 𝑉𝐶′′ = −3.35 𝑣𝑜𝑙𝑡 

𝑉𝐵 = 𝑉𝐵′ + 𝑉𝐵′′ = 6.8 − 0.98 = 5.82 𝑣𝑜𝑙𝑡 

  

𝑉𝐶 = 𝑉𝐶′ + 𝑉𝐶′′ = 2.782 − 3.35 = −0.568 𝑣𝑜𝑙𝑡 
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3- Use the Superposition Analysis to find the theoretical values. 
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