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INSTRUCTIONS: Answer question one and any other two questions 

QUESTION ONE (30 MARKS) 

a). Use the graph of Fig. Q1 to determine the dc resistance levels of a given silicon diode 

at  

i). ID = 2 mA                                                                                                 

ii). ID = 20 mA                                                                                               

iii).  VD = - 10 V                                                                                              (6 marks) 

 

Fig. Q1 



b). With the help of a well labelled diagram, explain the operation of Bridge Full-Wave 

Rectifier.                                                                                                              (6 marks) 

c). Explain how the two transistor junctions must be biased for proper transistor amplifier 

operation.                                                                                                       (2 marks) 

d). A transistor amplifier stage comprises a FET, of parameters Yfs = 2.2 mA/V and Yos = 

20 μS, and bias components and coupling capacitors of negligible effect. The total load 

on the output is 2 kΩ. Determine the voltage gain.                                               

e). Derive the relationship between DC Beta (βDC) and DC Alpha (αDC) of a transistor.  (6 

marks)  

f). Explain how push - pull power amplifiers reproduce waveforms using transformer 

coupling.                                    (6 marks). 

g). State the conditions that are necessary for oscillation to take place.          (2 marks) 

h). Differentiate between internal and external noise of an electronic device.      (2 marks) 

QUESTION TWO (15 MARKS) 

a). Explain with the aid of sketches, the operation of an n-p-n transistor and also explain 

why the collector current is very nearly equal to the emitter current.                                                         

(5 marks) 

b). A certain transistor has a βDC of 200. Determine the collector and emitter currents given 

that the base current is 50 µA.                                                                (4 marks) 

c). A transistor amplifier stage comprises a transistor of parameters hie = 800 Ω, hfe = 50 

and hoe = 20 μS, and bias components and coupling capacitors of negligible effect. The 

input signal consists of an e.m.f. of 60 mV from a source of internal resistance 2.2 kΩ, 

and the total load on the stage output is 4 kΩ. Determine the current, voltage and power 

gains of the amplifier stage.                                                                                (6 marks) 

QUESTION THREE (15 MARKS) 

a). With the help of well labelled diagram(s), explain the operation of the JFET (junction 

field-effect transistor).                                                                                    (6 marks) 

b). Explain the benefits of using a FET as a switch over the BJT.                             (4 marks) 

c). Determine the quiescent value of VGS, ID, and VDS for the JFET circuit in Figure Q3 

given that IDSS = 10 mA, RS = 5 kΩ and VP = –5 V.                                            (5 marks) 



 

Fig. Q3  

QUESTION FOUR (15 MARKS) 

a). Explain what power amplifiers are.              (2 marks)            

b). Determine the voltage gain and the power gain of the class A power amplifier shown 

in Fig. 4 given that βac = 200 for all transistors.                                                (8 marks) 

c). Explain the characteristics of the class C power amplifier.                                (5 marks) 

 

Fig. Q4  

QUESTION FIVE (15 MARKS)  

a). Explain any three circumstances under which feedback may be required in a circuit (6 

marks).  

b). Explain the difference between positive and negative feedback.                        (4 marks) 

c). With the help of a diagram, explain how an oscillator starts up and then sustains its 

oscillations.                                                                                                         (5 marks) 


