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 Problem number (1)  (15 Marks)  

 

a) Show how the polarity marking on the two magnetically coupled coils can be determined 

experimentally.  (4 Marks) 

b) Using the stored energy calculation form to prove that the mutual inductance between two 

magnetically coupled coils cannot exceed the root of the product of the self inductances of the two 

coils.  (6 Marks) 

c) Write a set of mesh-current equations that describe the following circuit in terms of i1, i2, i3. 
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              (5 Marks) 
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 Problem number (2)  (30 Marks) 
 

a) A three phase ∆-connected generator has an internal impedance of 0.012+j0.12 Ω/phase. When the 

load is removed from the generator, the magnitude of the terminal voltage is 14,300-V. the 

generator feeds a ∆-connected load through a transmission line with an impedance of 0.03+j0.2   

Ω/phase. The per-phase impedance of the load is 7.5+j4.5 Ω. 
 

(i) Construct a single-phase equivalent circuit. 

(ii) Calculate the magnitude of the line current.  

(iii) Calculate the magnitude of the line voltage at the .terminals of the load. 

(iv) Calculate the magnitude of the phase current in the load. 

(v) Calculate the magnitude of the phase current in the source.  

                     (18 Marks) 
 

b) Prove that the operational amplifier can be used as an integrator and as a differentiator. 

              (4 Marks) 
 

 

c) Explain the operation theory of the shown circuit. 

Calculate the output voltage for the given values. 

Show what is the required modification to double 

the output voltage for the same input voltages? 

 

      (8 Marks) 
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 Problem number (3)  (40 Marks) 

 

a) Find the trigonometric Fourier series for the 

square wave shown in the figure. Calculate the 

average power in terms of "V" when this 

voltage is applied to a resistive load of 1. 

Calculate up to the fifth harmonic only. 
    

     (12 Marks) 

 

b) The switch in the circuit shown has been in position "a" for along time. At t = 0, the switch is 

thrown to position b. calculate  (12 Marks) 
 

(i) i , V1 , and V2  for t ≥ 0
+
. Sketch the capacitor voltages versus time. 

(ii) The energy stored in each capacitor at t = 0. 

(iii) The energy trapped in the circuit and the total energy dissipated in the 30 kΩ resistor if the 

switch remains in position b indefinitely.  
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c)  The switch in the circuit shown has been opened for a long time before closing it at t = 0. Find V0 

for t ≥ 0.           (16 Marks) 
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