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3. Please write your answers on the answer booklet provided. 
 

 
4. Answer should be written in blue or black ink except for sketching, graphic and 

illustration. 
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SECTION A (Total: 40 marks)  

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

Question 1 

(a) State the definition of: 

(i) Kirchoff’s Voltage Law (KVL) 

(ii) Kirchoff’s Current Law (KCL) 

(4 marks) 

 

(b) Figure 1 shows the series circuit with the 60V supply.  

(i) Find the current I. 

(ii) Determine the voltage V2. 

(iii) Determine the voltage V1 using Kirchhoff’s voltage law. 

 

60V

8Ω
I

2Ω

+ -12V + -V1

+

-

V2

R  

 

Figure 1 

(4 marks) 

 

(c) Using Kirchoff’s current law, determine the current I2 and IS for the parallel circuit in 

Figure 2. 

2mA

IS

I2

6mA

8mA

E R1  R2  R3  

 

Figure 2 

 (4 marks) 
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Question 2 

For the circuit in Figure 3 below, determine the: 

VS

R4  R7  

R3  

R1  

1kΩ

R2  

R5  R6  

R8  

330Ω

470Ω

560Ω

1kΩ 1.5kΩ

680 Ω

100Ω

100V

B

IS

 

Figure 3 

 

(a)  Total resistance circuit                    (5 marks) 

(b)  Total current, (IS)                     (2 marks) 

(c)  Current through R3 and R7.                    (4 marks) 

(d)  Voltage at node B with respect to ground, (VB).                 (2 marks) 

 

 

Question 3 

(a) Figure 4 shows the sinusoidal waveform with T=50ms. Write the equation for the 

waveforms of i in Figure 4. Express the phase angle in degrees.      

(4 marks)                                                                                 

 

 

Figure 4 
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(b) With the following pairs of sinusoidal equations: 
 

v =100 sin(ωt + 140°) 
i = 80 sin (ωt - 160°) 

 
(i) Sketch the phasor diagram                              (2 marks) 

(ii) Determine the phase difference between the waveforms and identify which 

waveform leads. 

(2 marks) 

 

 

Question 4 
 

Figure 5 shows the capacitor circuit.  

(a) Determine the total capacitance, CT 

(b) Find the voltage across C1 and C3 if VDC=100 V is applied to terminals a-b. 

(7 marks) 

 

 

Figure 5 
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SECTION B (Total: 60 marks)  

INSTRUCTION: Answer THREE (3) questions only 

Please use the answer booklet provided. 

 

Question 5 

Based on the circuit in Figure 6: 

(a) Write the loop-current (mesh-current) equations. 

(b) Solve for I1 and I2. 

(c) Determine the voltage Vab. 

(20 marks) 

2A

a 6.7Ω

3V

3.3Ω

1.0Ω

8V

b

I1

I2

 

Figure 6 

 

Question 6 

(a) Based on the circuit in Figure 7, find the thevenin equivalent circuit at terminal AB.  

(b) Using the equivalent circuit in part (a), determine: 

i. Current through the load resistance, RL. 

ii. Power dissipated in RL 

Vs R2 RL

6kΩ

2kΩ 5kΩ5mA15V

A

B
 

Figure 7 

(20 marks) 
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Question 7 

Figure 8 show the AC network, by using the superposition theorem, determine the voltage 

drop, V0(t) across capacitor,. 

12cos3t V

6Ω 5Ω

5H

4Ω

12
1

F 4sin(6t-30
0
) A

+

-

V0

 

                                                                                                                                   

Figure 8 

 (20 marks) 

 

Question 8 

The load in most electrical power systems is predominantly inductive, so most have lagging 

power factors. This is an uneconomical situation for utility companies, who would prefer to 

have a unity power factor (FP =1). To achieve a unity power factor, the capacitive loads need 

to install in the system. Based on the above statement, analyze the power distribution 

system in Figure 9:  

 

(a) without capacitive loads, C and hence calculate : 

(i) The total apparent power, ST. 

(ii) The total current, iT. 

(iii) The power factor, FP  

(10 marks) 

 

(b) by installing the capacitive load, C parallel to the load and hence calculate : 

(i) The capacitive VARs, (QC) that must be produced by capacitance C to make the 

power factor of the system equal unity. 

(ii) The capacitance C necessary to achieve the power factor in part (iii). 

(iii) The total power apparent power ST. 

(iv) The total iT  

(10 marks) 
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B

A4.8kW

0 var

10kW

14kvar (ind)

0kW

6.5kvar (cap)

18.2kW

7.5kvar (ind)
180sin(120t)V

IT
Load 1 Load 3

Load 2 Load 4

C

Capacitive 

load 

 

Figure 9 

 

 

 

 

END OF QUESTION PAPER 
 

 


