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Question 1 
 
a) Define the following terms (1.5 marks for each definition): 
 

i. Frequency 
ii. Period 
iii. Phase angle 
iv. Peak to peak value 
v. RMS value 
vi. Internal resistance 
vii. Current 
viii. Resistance 
                                                                                                    [12 marks] 
 

b) An AC ammeter reads 11A rms current through a resistive load, and a voltmeter 

reads 360V rms drop across the load. 

 
(i) What are the peak values and the average values of the alternating current and 

voltage?          [6 marks] 
  

(ii) Calculate the load resistance.       [2 marks] 
 

 
c) Find the Thevenin equivalent of the circuit given in Figure Q1 below.          [5 marks] 

 
Fig.Q1                                                                                                                     

Total: 25 marks 
 
 
 
 
 
 

PLEASE TURN THE PAGE…. 



 
Question 2 
 

a) For the circuit shown below (Figure Q2a), considering the RLoad as the load 
resistance 

Figure Q2a 

 
(i) Derive the equivalent Thevenin circuit between points “A” and “B”  [10 marks] 

 

(ii) Derive the equivalent Norton circuit between points “A” and “B”  [5 marks] 
 

 
b) For the following circuit (Figure Q2b), using superposition theorem or otherwise, 

find out the current flowing through the 10 Ω resistor.  

Figure Q2b     [10 marks] 

 
                                                                                                            Total: 25 marks 
 
 

PLEASE TURN THE PAGE…. 

Question 3 
 

a) A 13 µF capacitor has 12 V across it. What quantity of charge is stored in it?
 [5 marks] 



 
b) Draw a diagram of a parallel plate capacitor showing the charge on the 

plates and the E field in the region between the plates.
 [5 marks] 

c) Explain what is meant by the dielectric strength Em of an insulator?   
 [5 marks] 

d) For the capacitor charging circuit shown in Figure Q3d below, where the 
capacitor is initially discharged, sketch two separate graphs for the current 
I versus time and the capacitor voltage Vc versus time. [5 marks] 

 

 
Figure Q3d - An initially uncharged capacitor being charged through a resistor. 

 
 
 
 

e) Explain with the assistance of a diagram what happens to the structure of 
the curves for I versus time and Vc versus time if the time constant  = RC 
for the circuit increases? [5 marks] 

 
 
                                                                                                            Total: 25 marks 
 
 
 
 
 
 
 

PLEASE TURN THE PAGE…. 
 

 
Question 4 
 

For the circuit shown in figure Q4, calculate: 
 

a) Currents I1, I2, and I3                                                                    [9 marks] 
 

b) Voltages across R1, R2, and R3                                                    [6 marks] 



 
 

 
c) Powers P1, P2, and P3                                                                  [3 marks] 

 
d) Draw the complete voltages and currents phasor diagram  [3 marks] 
 

 
e) The peak I3  current at resonance frequency                           [4 marks] 

 
 
Where 𝑣𝑣 = 17𝑐𝑐𝑐𝑐𝑐𝑐314𝑡𝑡  ,𝑅𝑅1 = 𝑅𝑅2 = 2Ω ,𝑅𝑅3 = 4Ω ,𝑋𝑋𝐿𝐿2 = 𝑗𝑗2Ω ,𝑋𝑋𝐿𝐿3 = 𝑗𝑗6Ω ,𝑋𝑋𝐶𝐶 = −𝑗𝑗4Ω  
 

 
Figure Q4 

                                                                                                             
 

Total: 25 marks 
 

       
 
 
 

PLEASE TURN THE PAGE…. 

Question 5 
 



 
a) For the combinational digital circuit shown below in Figure. Q5a:  

Figure Q5a Digital Circuit 
  

i) Find out the Boolean expressions at output Q.  [7 marks]    
ii) Complete the following truth table for this digital circuit:  [10 marks] 

 
 

b) Fill in the blanks by converting the following numbers into their respective 
missing decimal and binary equivalents:  
 

i) 110002 = _______10  
 

ii) 1000102 = _______10  
 

iii) A216   = _______10  
 

iv) ______16    = 130610  
 

v) ______16    = 2610  
                [5 marks]  
 

c) What does adding redundant information into numeric and alphabetic codes 
provide?                [3 marks]  

                                                                              Total: 25 marks 
 

PLEASE TURN THE PAGE…. 

Question 6 
 
a) In a Wheatstone bridge ABCD, a galvanometer is connected between B & D, and 

a battery of 5V emf and 3Ω internal resistance is connected between A & C. A 
resistor of unknown voltage is connected between A & B. When the bridge is 
balanced, the resistance between B&C is 50Ω, between C&D is 5Ω and between 
D&A is 100Ω. Calculate: 



 
 
(i) the value of unknown resistance between point A & B and           [7 marks] 
(ii) the total current supplied by the battery.                                     [7 marks] 

 
b) Use network conversion to find the total current of the circuit in figure 6b 

 

 
Figure 6b 

 [11 marks] 

 
                                                                                                            Total: 25 marks 

 
END OF QUESTIONS 

 
       

 
Formula sheet follows on next page…. 
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APPENDIX: Formula Sheet 
 
The following symbols in the formulae have their standard meaning: 
 
Ohm’s law: IRV =

  
Power: IVP =

  
Magnetic flux: Φ = BA 
 
Induced voltage: V = ΔΦ/Δt 
 
Force experienced by charged particle = qvBsinθ 
 
Motional emf: E = Blv    𝑓𝑓 = 𝑝𝑝𝑝𝑝

120
  

 
Magnitude of the Reactance of Inductor L:   
 

Magnitude of the Reactance of Capacitor C: 
fC

X C π2
1

=  

 
Pythagorean theorem: c2 = a2 + b2 

 

Tangent function: tanA=opposite/adjacent 

𝜇𝜇𝑜𝑜 = 4𝜋𝜋𝑋𝑋10−7𝐻𝐻/𝑚𝑚  , 𝜖𝜖𝑜𝑜 = 8.85𝑋𝑋10−12𝐹𝐹/𝑚𝑚  

𝐻𝐻 = 𝑁𝑁.𝐼𝐼
𝑙𝑙

,  B=uH 
 

MMF=N.I 

𝐿𝐿 = 𝜇𝜇𝑜𝑜𝜇𝜇𝑟𝑟𝐴𝐴𝑁𝑁2

𝑙𝑙
,            𝐸𝐸 = 1

2
𝐿𝐿𝐼𝐼2  

C=Q/V   ,         C=𝜖𝜖𝐴𝐴
𝑑𝑑

  ,        E=1
2
𝐶𝐶𝑉𝑉2 

𝑣𝑣𝐿𝐿 = 𝐿𝐿. 𝑑𝑑𝑖𝑖𝐿𝐿
𝑑𝑑𝑑𝑑

  

𝑖𝑖𝐶𝐶 = 𝐶𝐶 𝑑𝑑𝑣𝑣𝐶𝐶
𝑑𝑑𝑑𝑑

  

𝑓𝑓 = 𝑝𝑝𝑝𝑝
120

  

 
PLEASE TURN THE PAGE…. 

  

fLX L π2=



 
 

Multiply the Value By To Get the Value 
Peak 2 Peak-to-peak 
Peak-to-peak 0.5 Peak 
Peak 0.637 Average 
Average 1.570 Peak 
Peak 0.707 RMS (effective) 
RMS (effective) 1.414 Peak 
Average 1.110 RMS (effective) 
RMS (effective) 0.901 Average 
   

 
 

 
 

 
END OF PAPER 
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