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 PROBLEM 1   
 

If  𝑖𝑠= 5 Cos(10 t + 400) A in the circuit, find 𝒊𝒐 . 

 

 

 

 

 

SOLUTION: 

 

Step 1:  Transfer from time domain to phasor domain. 

 

 

 

 

 

 

 

 

Step 2:  

 

 

 

Step 3: By applying current division rule 

 

 

 

 

 

 

 

 

Step 4:   
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PROBLEM 2 
 

For the circuit shown 𝒊𝑺  = 6 Cos (103 t ) A.  

Find the average power absorbed by 50 Ω resistor. 

 

 
SOLUTION: 

 

Step 1:  Transfer from time domain to phasor domain. 

 

 

 

 

 

 

Step 2: Apply Nodal analysis to the circuit below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 3:   

 

𝑃𝑎𝑣𝑔 =  
1

2
  |𝐼𝑥|2 𝑅 

 

 

 

 



EENG224 Circuit Theory II  Midterm Examination 

Fall 2022-23       November 23, 2022 

PROBLEM 3 

 

In the circuit shown below, find the value of  𝒁𝑳  that will absorb the maximum power and the value 

of the maximum power 

 

 

 

 

 

 
SOLUTION: 

 

 

Step 1:  To find Zeq insert a 1 A (arbirtrary number ) current source at the load terminals as shown 

below. 
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Step 2: To obtain VThev consider the circuit shown below. 

 

 

 

 

 

 

 

 

 

 

 

Apply KCL to node A        
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PROBLEM 4 

 

In the circuit shown, a feeder with impedance  

0.1 0.5 fZ j       supplies power to the   

loads L1 and L2.  The voltage across the loads

250 0  V rmsLV   .  The loads absorb the 

powers given below.   

            L1:   8 kW, power factor 0.8, leading. 

            L2:  20 kVA, power factor 0.6, lagging. 

Find   

(a)  The total complex power absorbed by the 

loads. (10 pts) 

(b)  The current Is and the voltage of the source Vs. (6 pts) 

(c)  The average power loss on the feeder. (4 pts) 

(d)  A capacitor is to be connected across the loads to raise the power factor of the loads to 1.0. 

Taking the frequency of the source to be 50 Hz, find the value C of the capacitance required. (10 

pts) 

SOLUTION: 

 

(a) Reactive power absorbed by L1:   

             1 = cos-1(0.8)= 36.87,  Q1 = 8  tan(36.87) =  6 kVAR  

S1 = (8  j 6)   kVA                                                                  

Average and reactive power absorbed by L2;   

2 = cos-1(0.6)= 53.13  sin(2)=0.8          

                             S2 = 20(0.6 + j 0.8) = (12 + j 16)   kVA 

 

Stotal = (20 + j 10 ) kVA 

(b)  
*

* total
total
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(0.1 0.5)(80 40) 250 278 36  V 280.32 7.38   Vs f s LV Z I V j j j         

 

(c)   
2 20.1 0.1 89.44 799.95 Wloss sP I      

 

(d) The capacitor must generate the reactive power 10 kVAR  
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