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Question One

(a) Produce a diagram to show the relationship between apparent power, real power and reactive power include formulas for each quantity.	
(4 marks)

(b) A load takes a current of 5 A when connected to a 50 Hz 240 V rms supply at a lagging power factor of 0.7. Calculate

(i) The apparent power.
(ii) The real power
(iii) The reactive power.
(6 marks)

(c) Calculate the capacitance required in parallel with the load above to improve the power factor to 0.9 lagging.							
(10 marks)

Total marks for Question 1 = 20



Question Two

(a)	Define the frequency and the periodic time of a periodic waveform.
(4 marks)


(b)	A voltage waveform has the equation  V. Calculate:

(i)	the frequency and the periodic time of the waveform;
(4 marks)
(ii)	the voltage at t = 0.25 ms;
(2 marks)
(iii)	the time from t = 0 for the voltage to reach 20 V
	(3 marks)
(iv)	the time from t = 0 for the voltage to reach -20 V.
(2 marks)


(c)	Two voltage waveforms have the equations  mV and  mV.



(i)	With the aid of a phasor diagram, determine the sinusoidal equation for the voltage , where 
(4 marks)
(ii)	Calculate the voltage v3 at t = 1 ms.
(1 mark)

Total marks for Question 2 = 20


Question Three

(a)	State Kirchhoff’s current law and Kirchhoff’s voltage law.
(4 marks)
(b)	For the dc network shown in Figure Q3.1, calculate:

(i)	the current I1;
(1 mark)
(ii)	the current I2;
(2 marks)
(iii)	the current I3;
(2 marks)
(iv)	the current IT;
(1 mark)
(v)	the power delivered by the battery;
(1 mark)
(vi)	the total resistance of the network.
(1 mark)
[image: cw15]
Figure Q3.1
												
(d) Using Thevenin’s theorem, calculate the current flowing through the 40 Ω resistor shown in figure Q3.2.
(8 marks)
[image: Resistor Network]

Figure Q3.1
Total marks for Question 3 = 20


Question Four

(ai) 	Define electromotive force. 
(3 marks) 
(ii) 	Calculate the work done by a dc source of electromotive force of 20 V acting on 4 C of charge. 
(2 marks) 
(iii)	Calculate the power delivered by the source if it operates for 10 s. 
(2 marks) 

(bi) 	Define electric current. 
(2 marks) 
(ii) 	Calculate the number of electrons that pass a given cross-section of a wire in 4 s if the current is 1 A. 
	(Charge on one electron is 1.603 × 10-19 C) 

(4 marks) 

(c) 	With the aid of a basic diagram showing the arrangement of electrons in a copper atom, explain the process of electron current flow in a copper conductor. 
 	 (The atomic number of copper is 29)                                         
(7 marks) 

	Total marks for Question 4 = 20
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