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Question 1                                       Basic Circuit Analysis Techniques                       [10 marks] 

Kirchhoff’s current law (KCL) is applied in nodal analysis, while Kirchhoff’s voltage law 

(KVL) in mesh analysis of circuits.   

(a). Determine Ib in the circuit in Fig. 1 using nodal analysis.                                         [5 marks] 

 

 

Fig. 1(a) 

 

(b) Solve for the current I in the circuit of Fig. 1(b) using Thevenin’s theorem.         [5 marks] 

 

 

Fig. 1(b) 

 

Question 2                                         Second-order Circuits 

Derive the second-order differential equation for the circuits shown in Fig. 2.         [10 marks] 

           

 

Fig. 2 
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Question 3                                        Power Analysis                                                [10marks] 

Power analysis is of paramount importance. The instantaneous power, in watts, is the power at 

the instant of time and the average power, in watts, is the average of the instantaneous power 

over one period. 

Oscilloscope measurements indicate that the peak voltage across a load and the peak current 

through it are, respectively, 210∠60° V and 8∠25°A. Determine: (a) the real power (b) the 

apparent power (c) the reactive power (d) the power factor. 

 

Question 4                                  Three-Phase Circuits                                           [10 marks] 

Calculate the line currents in the three-wire Y-Y system of Fig. 4. 

 

Fig. 4 

 

Question 5                                   Impedance and Admittance                               [10 marks] 

Find current Io in the circuit shown in Fig. 5. 

 

 

Fig. 5 


