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QUESTIONl 

(a) 	 Consider the common-emitter amplifier shown in Fig. 1.1. 

Vee = 20 V 
VBE =0.6V 
RJ =47kO 
R2 =10kO 
RE =lkO 
Re =2.7kO 
hFE =200 

Calculate values of the following d.c. voltages VB, Ve and VCE and the direct currents IB 
and IE' Consider the current, IBB flowing in the potential divider network (made up of 
resistors RJ and R2) to be much greater than the base current lB' (15 marks) 

(b) 	 An npn transistor used as a voltage amplifier in the common-emitter configuration has 
hybrid parameters lye = 120 and hie = 1 kO. Assume that the load resistance Re is 1.2 kO 
and that the output voltage has a peak-to-peak value of2 V. Estimate the magnitude of 
the input voltage. 

(4 marks) 

(c) 	 The drain current in a junction field effect transistor (JFET) varies by ± 0.5 rnA when the 
signal voltage at the input has a peak-to-peak value of 1 V. Calculate the mutual 
conductance of the transistor. (2 marks) 

(d) 	 Sketch typical drain and mutual characteristics of a p-channel JFET. Label them. 
(4 marks) 

+Vee : 

Fig. 1.1 
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OUESTION3 


(a) Define each ofthe following terms pertaining to ajunction field effect transistor (JFEn and 
explain briefly how they can be measured with reference to appropriate sketches ofgraphs: 

(i) mutual conductance; (4 marks) 

(ii) drain conductance. (4 marks) 

• 
(b) Explain how an n-channel JFET works. Use a diagram and the ID- VDS characteristics of the 

transistor to illustrate your point. (8 marks) 

(c) (i) Draw a small signal equivalent circuit of the common-source amplifier shown in 
Fig. 3.1. 

(3 marks) 

(ii) Derive an expression for the voltage gain of this amplifier and show that it is 
proportional to RL • 

(6 marks) 
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Fig. 3.1 
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QUESTION 4 


(a) (i) 
~t.. 

Fig. 4.1 shows the circuit diagram of a full-wave rectifier that utilises a centre-tap 
transformer. Explain how this rectifier works. ( 5 marks) 

(ii) Sketch the output ofthe rectifier with reference to the transformer secondary voltage. 
Label it. (3 marks) 

• 

(b) A bridge rectifier with a smoothing capacitor operates from a 60 Hz mains supply. A load 
resistance of 1 kQ is connected across the output terminals. The peak: value of the output 
voltage is 24 V and the ripple voltage is 4 V . 

(i) Sketch a graph of the output voltage against time with reference to the secondary 
voltage and label both axes. (3 marks) 

(ii) Determine the capacitance of the capacitor. (7 marks) 

(c) (i) Draw the circuit diagram ofa half-wave rectifier circuit with a smoothing capacitor. 
(2 marks) 

(ii) The capacitance ofthe smoothing capacitor is 50 ~F and the average current through 
the load resistor, RL is lOrnA. Calculate the average voltage across the load resistor 
when the frequency ofoscillation ofthe secondary voltage is 50 Hz and its peak: value 
is 50 V. (5 marks) 

A 

V D1 .a.c·D 0mains "V . V 
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Fig. 4.1 
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OtTESTION5 

'1> 
(a) 	 Consider a bipolar junction transistor with a current gain hFE of20'0'. The transistor is used 

as an amplifier connected in the common-emitter configuration. The leakage current is 20' ~A 
at 30 't and increases to 480' ~A at 5O'-C. The steady current at the base of the transistor is 
4O'~A. 

Calculate the percentage change in collector current when the junction temperature increases 
from 3O"ct to 50°C. (7 marks) 

(b) 	 An npn silicon transistor has the output characteristics shown in Fig. 5.1. The transistor is 
used to design a voltage amplifier. The supply voltage, Vee is 10' V and the collector resistance, 
Re is 330' n. With the aid of the enlarged graph on page 7, and the loadline concept, choose 
a suitable operating point and estimate the values ofthe parameters mentioned in (i) and (ii) 
below, under quiescent conditions: 

(i) The collector current, Ie and collector-emitter voltage, VeE; (6 marks) 
(ii) The voltage drop across Re. 	 (2 marks) 

(c) 	 (i) Draw a small signal model of a common-emitter amplifier. Include the output 
resistance, 1lhoe and the voltage generator in the model. (2 marks) 

(ii) 	 Derive the exact expressions of the current gain and voltage gain. (6 marks) 

(iii) 	 Calculate the current gain if the output conductance, hoe is 20' ~S. 
(2 marks) 
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