EE4101 – Industrial Electronics

Test 1 (2014-2015) – Set A


Level-1 questions:	15 marks
Level-2 questions:	15 marks
Level-3 questions:	15 marks



Level-1 questions:

1.	Compare the performance of linear regulator and switched-mode regulator in the following table.  For each performance criterion, give a tick to the regulator that performs better.
[5 marks]

	Criterion
	Linear
	Switched-mode

	Efficiency
	
	

	Input voltage range
	
	

	Output regulation
	
	

	Dynamic response
	
	

	Hold-up performance
	
	




2.	Fig. 1 shows a hybrid configuration having a linear regulator connected in series with the output of a switched-mode regulator.

[image: ]

Fig. 1



(a)	Give three advantages of such configuration.	[6 marks]









	(b)	Discuss why the output has electrolytic and ceramic capacitors connected.
[4 marks]





Level-2 questions:




Fig. 2 shows a capacitor with a current source  and a current sink  connected.  The waveform of  is also given.  The average value of the capacitor voltage is kept at .
[image: ]
Fig. 2

1.	Explain why the average capacitor current is zero.	[3 marks]









2.	Draw the waveform of the current sink .	[3 marks]












3.	Derive the ratio between  and , in terms of d. 	[4 marks]










4.	What will happen if the capacitor C is replaced by an inductor?	[2 marks]










5.	Draw the dual circuit of Fig. 2.	[3 marks]















Level-3 questions:



The current sink  is realized by the circuit shown in Fig. 3.  Assume that the current through  is constant.

[image: ]

Fig. 3



1.	Explain why the magnitude of the current through  is .	[2 marks]











2.	To realize the current source  with a voltage source, choose one of the following circuits and explain the operation.

[image: ]

(a)                                  (b)                                   (c)                                   (d)





	Option: _____________	[2 marks]






3.	Describe the operation of the choice in question 2).	[4 marks]










4.	By replacing the current sink in Fig. 2 with the circuit in Fig. 3, the following circuit can be derived.

[bookmark: _GoBack][image: ]

Fig. 4

(a) 
Calculate the average voltage .	[4 marks]









(b) Explain how the circuit can perform bi-directional power flow.	[3 marks]
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