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Question # 1: 

Perform the following operations: 
1. 8+ 𝑗5 + 2+ 𝑗1  
2. 3+ 𝑗4 − 1+ 𝑗2  
3. 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦: 50∠10° 30∠− 60°  

(Marks 06) 
Solution: 

1. 8+ 𝑗5 + 2+ 𝑗1  
8+ 𝑗5 + 2+ 𝑗1 = 8+ 2 + 𝑗 5+ 1 ⇒ 10+ 𝑗6 

 
2. 3+ 𝑗4 − 1+ 𝑗2  

3+ 𝑗4 − 1+ 𝑗2 = 3− 1 + 𝑗 4− 2 ⇒ 2+ 𝑗2 
 

3. 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦: 50∠10° 30∠− 60°  
50∠10° 30∠− 60° = 50 30 ∠ 10°+ −60° ⇒ 1500∠− 50° 

 
 

 
Question # 2: 

For the circuit in figure below, determine the following in polar form: 
1. Z 
2. Itot 
3. VR 
4. VC 

 
(Marks 10) 

 



Solution:  

𝑋! =
1

2𝜋𝑓𝐶 =
1

2𝜋 20𝐻𝑧 100×10!! ⇒ 79.6Ω 

 
1. Z 

𝒁 = 𝑅! + 𝑋!!∠− 𝑡𝑎𝑛!!
𝑋!
𝑅  

= 56Ω! + 79.6Ω !∠− 𝑡𝑎𝑛!!
79.6Ω
56Ω ⇒ 97.32 ∠− 55°Ω 

2. Itot 

𝑰!"! =
𝑽
𝒁 =

10∠0°
97.32 ∠− 55°Ω 

=
10

97.32 ∠ 0°− −55° ⇒ 103∠55° 𝑚𝐴 

3. VR 

𝑽! =
𝑅

𝑅! + 𝑋!!
𝑽!"∠∅ =

56Ω
97.32Ω 10∠55°

⇒ 5.76 ∠ 55°Ω 
4. VC 

𝑽! =
𝑋!

𝑅! + 𝑋!!
𝑽!"∠∅ =

79.6Ω
97.32Ω 10∠− 𝑡𝑎𝑛!!

𝑅
𝑋!

⇒ 8.18 ∠− 35.1°Ω 
 

 
 
 
Question # 3: 

Determine the magnitude and phase angle of the total impedance: 
 

 
(Marks 10) 

 
Solution:  
   The total impedance is: 



 
 

       The positive angle indicates that the voltage leads the current, as opposed 
to the RC case where voltage lags the current. 
 
 
Question # 4: 

Find the total current in the load resistor, RL. Assume the sources are ideal. 
 

 
(Marks 10) 

Solution:  
 

 



 

 

 

 
 

 
 



Question # 5: 
Determine Vth and Zth for the circuit within the beige box and draw its 
Thevenin Equivalent. 
 

 
(Marks 10) 

Solution: 
 

 
 

     For calculating Zth , first replace the voltage source with its internal impedance 
(zero in this case) as shown below: 
 

 



 
  
 In rectangular form, the impedance is: 

𝒁𝒕𝒉 = 785Ω− 𝑗824Ω 
 The Thevenin equivalent circuit is as below: 

 
 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question # 6: 
For a given circuit, 𝑰! = 5∠0° 𝑚𝐴, and 𝒁! = 150 Ω+ 𝑗100Ω. Draw the 
Norton equivalent circuit. 
 

 
(Marks 04) 

 
Solution: 
  The Norton equivalent circuit is as follows: 
 

 
 
 
 

Good Luck 


