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QUESTION ONE (25 marks) 

(a) 	 An inductive load is switched by a BJT and some of the data related are as follows. 

trt = tft = 22Sns trv = tfv = 200ns td(on) = td(off) = lOOns 

VCE(sat) = 1.SV Supply voltage = 12SV Load current = 2SA 

Duty cycle = SO% 

You may assume usual notation. 

(0 	 If the maximum power dissipation in the BJT is to be limited to SSW, find the 

usable switching frequency range. 

(10 marks) 

(ii) 	 Calculate the power dissipation in the switch if the switching frequency is 45kHz. 

(5 marks) 

(b) 	 Consider the circuit shown in Figure-Q1. 

R 

FIGURE-Q1 

The inductive load consists with an inductor and a free wheel diode, in the conventional way. 

Tl is a BJT used to switch the inductive load at a 50% duty cycle. You may consider the 

following data. 

VD = lS0V 10 = 2SA is =60kHz R = lOOn c = 20nF 

tft = 240ns 

(i) Identify the function of the circuit section with D, Rand C. 

(2 marks) 

(ii) Calculate the power dissipation in Tl and in R. 

(8 marks) 
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OUESTION TWO (25 marks) 

(a) 	 An ac supply of 230Vrms, 50Hz is connected to a resistive load of 5.0. through a single 

thyristor. The delay angle is a. 

(i) 	 Sketch on your answer book, the waveforms of load voltage and the voltage across 

the thyristor (VAK) with reference to the supply voltage. 

(3 marks) 

(ii) Show that the average value and the rms value of the load voltage is given by 

If. 	 Vm ~ + sin2a ..2!!. (1 + cosa) and - 1 - respectiveIy.
2n 	 2 n 211' 

(6 marks) 

(iii) 	 If a = 45°, calculate the average load voltage, load power and the power factor. 

(6 marks) 

(b) 	 The steady state power dissipation ofa switching device is SOW . You may assume the 

following data with usual notation. 


°c °C
(}jc = 2.1 W (}ch = 0.2 W 

(i) 	 Find the thermal specification ofa suitable heat sink. 

(6 marks) 

(ii) 	 Calculate the temperature of the case ofthe device and of the heat sink. 

(4 marks) 
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QUESTION THREE (25 marks) 


A single phase fully controlled bridge rectifier is shown in Figure-Q3. 


T3 

R 

L 

T2 

Figure - 03 

l's = 230V at 50Hz, R = lOn, L = lOOmH and the delay angle a = 45°.rms 

(a) Show that the load current is continuous. 

(2 marks) 

(b) Draw the following waveforms on your answer book with reference to Vs. 

(i) Load current io . (ii) Load voltage Vo. 

(iii) Currents in the thyristors Tl and T4 . 

(6 marks) 

(c) Show that the average load voltage is given by Vdc = 2V
m 

11: 
cos a . 

(5 marks) 

(d) Calculate the average load voltage and average load current. 

(3 marks) 

(e) Find the power absorbed by the load and the power factor at the source. You may use 

the normalized harmonic amplitudes (;:) given below, where n is the harmonic order. 

(9 marks) 

n 2 4 6 

(;:) 0.67 0.25 0.16 
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QUESTION FOUR (25 marks) 

(a) 	 The buck converter shown in Figure-Q4, operates with a switching frequency f and a 

duty ratio D. 

51is 	 iL 
iRL 

ic
T 

+ DDC R IVoVs 
C 

Figure-Q4 

(i) 	 Draw the waveforms of iL and ic , assuming that the C is large. 

(2 marks) 

(ii) 	 If the C is large, show that the peak to peak variation of the inductor current is 

given by -=::";L:"',--:;' 

(5 marks) 

(iii) 	 Find an expression for the amplitude ofthe ripple voltage at the output. 

(5 marks) 

(iv) 	 Consider the following data for this converter. 


Vs = SOV D =0.4 L = SOOIlH C = 100llF 


f = 40KHz R =zon 

Calculate the following using the above data. 

(i) 	 The output voltage. 

(ii) 	 Maximum and Minimum inductor currents. 

(iii) 	 The output ripple amplitude. 

(8 marks) 

(b) 	 In a dc to dc boost converter, the supply voltage is lSV. Ifthe required output voltage is 

48V for a load resistance ofsn, 
(i) 	 calculate the required duty ratio, 

(ii) 	 find the average current supplied from the dc power supply. 

(5 marks) 


