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Question (1): [15 Marks] 

Write a set of mesh-current equations that 

describe the circuit in Fig.1 in terms of the 

currents i1 and i2. 

 
Fig.1 

 

 

  



Question (2): [15 Marks] 

The switch in the circuit shown in Fig.2 has 

been in position a for a long time. At t = 0 the 

switch is moved to position b. 

a) What is the initial value of vc? 

b) What is the final value of vc? 

c) What is the time constant of the circuit 

when the switch is in position b? 

d) What is the expression for vc(t) when t ≥ 

0? 

e) What is the expression for i(t) when t ≥ 0
+
? 

f) How long after the switch is in position b 

does the capacitor voltage equal zero? 

 
Fig.2 

 

 



 

Question (3): [15 Marks] 

In the circuit shown in Fig.3, Vo = 0, and        

Io = -12.25 mA. 

a) Calculate the roots of the characteristic 

equation. 

b) Calculate v and dv/dt at t = 0
+
. 

c) Calculate the voltage response for t ≥ 0. 

d) Plot v(t) versus t for the time interval           

0 ≤ t ≤ 11 ms. 

 

Fig.3 

 

 

 

 



 

Question (4): [15 Marks] 

Use the node voltage method to find the 

steady-state expression for vo in the circuit 

seen in Fig.4 if vg equals 130 cos 10,000t V. 
 

Fig.4 

Solve by yourself. 

 
 

Question (5): [15 Marks] 

A factory has an electrical load of 1600 kW at a lagging power factor of 0.8. An 

additional variable power factor load is to be added to the factory. The new load will add 

320 kW to the real power load of the factory. The power factor of the added load is to be 

adjusted so that the overall power factor of the factory is 0.9 lagging. 

a) Specify the reactive power associated with the added load. 

b) Does the added load absorb or deliver magnetizing vars? 

c) What is the power factor of the additional load? 

d) Assume that the voltage at the input to the factory is 2400 V (rms). What is the rms 

magnitude of the current into the factory before the variable power factor load is 

added? 

e) What is the rms magnitude of the current into the factory after the variable power 

factor load has been added? 

f) Comment on the answers of d) and e). 

 



Question (6): [15 Marks] 

In a balanced three-phase system, the source has an abc sequence, is Y-connected, and 

Van = 120/20° V. The source feeds two loads, both of which are Y-connected. The 

impedance of load 1 is 8 + j6 Ω/φ. The complex power for the a-phase of load 2 is 

600/36° VA. Find the total complex power supplied by the source. 
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