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Question (1): [16 Marks] 

The variable resistor Ro in the circuit shown in Fig (1) is adjusted until maximum 

average power is delivered to Ro. 

a) What is the value of Ro in ohms? 

b) Calculate the average power delivered to Ro. 

c) If Ro is replaced with variable impedance Zo what is the maximum average 

power that can be delivered to Zo? 

 

 



 

 

Question (2): [16 Marks] 

In a balanced three-phase system, the source is a balanced Y with an abc phase sequence and a line voltage Vab = 208 /50
o
 V. The load 

is a balanced Y in parallel with a balanced ∆. The phase impedance of the Y is 4 + j 3 Ω / ϕ and the phase impedance of the ∆ is 3 – j 

9 Ω / ϕ. The line impedance is 1.4 + j 0.8 Ω / ϕ. Draw the single phase equivalent circuit and use it to calculate the line voltage at the 

load in the a-phase. 
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Question (3): [14 Marks] 

A 100 V ABC system is connected to the load shown in Fig (2). Find the readings of the 

meter,  

a) If it is a high-impedance voltmeter. 

b) If it is a very low impedance ammeter. 

Solved exactly in lectures; 

a) Replace the high impedance voltmeter with open circuit 

b) Replace the very low impedance ammeter with short circuit 

Write the mesh current equations to find the three line currents then find the reading of the 

meter. 

Question (4): [12 Marks] 

The resistor Rf in the circuit in Fig (3) is adjusted until the ideal op amp saturates. 

Specify Rf in kΩ.  

 

The voltage at the positive terminal of the op-amp vp and the voltage at 

the negative terminal is vn 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question (5): [10 Marks] 

Assume that the initial energy stored in the inductors of Fig (4) is zero. Find the 

equivalent inductance with respect to the terminals a, b. 
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Question (6): [12 Marks] 

Both switches in the circuit in Fig (5) have been closed for a long time. At 

t = 0, both switches open simultaneously. 

a) Find io(t) for t ≥ 0
+
. 

b) Find vo(t) for t ≥ 0. 

c) Calculate the energy (in micro-joules) trapped in the circuit. 

The capacitors are open circuit for t < 0, 

 

 



 

 
Question (7): [10 Marks] 

The source v(t) = 1.414 cos(ωt) V is applied to a three-branch RLC parallel circuit, where R = 100 Ω, L = 0.2 mH, and C = 0.22 µF, 

find: 

a) The resonance frequency, Q and the bandwidth of this circuit. 

b) The branch currents and the source current at the resonance frequency in the time domain. Express these currents in phasor 

form and draw the phasor diagram.  
given R, L, and C values then, 

[a] �� � 	
�

√��
� 150.756	����� 

 
:. Q = 3.316 

BW = �� / Q = 45.455 Krads 

 

[b] We remember that the total current flowing in a parallel RLC circuit is equal to the vector sum of the individual branch currents 

and for a given frequency is calculated as: 

 
At resonance, currents IL and IC are equal and cancelling giving a net reactive current equal to zero. Then at resonance the above 

equation becomes. 

 
From the equations; calculate the currents and draw the Phasor diagram. 

With best wishesWith best wishesWith best wishesWith best wishes 


