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ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS



LSORY] [20 MARKS]

QUESTION ONE [COMPU

changes with the rise in temper [3 marks]

[4 marks]

ature. Explain

(a) Resistivity of a semiconductor

b) Differentiate between Valence and Conduction bands
xplain how it works.

alf-wave rectification. Briefly €

(i) Figure 1 shows a setup for h
[4 marks]
o D1
ﬁpu@ “ g‘T‘ Rl% de output
Figure 1
marks]

al shape of output waveform if the input signal 1s @ sine wave. [3

(ii) Draw the typic
(i11) Sketch the forward and reverse characteristics of the diode. [4 marks]
c) Differentiate between the following terms
i) intrinsic and extrinsic semiconductors [2 marks)
ii) N-type and P-type semiconductors [2 marks]
d) Using the graph of figure 2, determine the dc resistance levels for the diode at
i) ID=2mA [2 marks]
ii) ID=20mA [2 marks]
[4 marks]

iii) vD=-10V
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QUESTION TWO [20 MARKS]

(a) For the series diode configuration of Fig. 3, determine VD, VR, and ID. [4 marks]
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(b) Determine Vo, /1, ID1, and ID2 for the parallel diode configuration of Fig. 4
[6marks]
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(c) Differentiate between a diode clipper and a diode clamper. [2 marks]

(d) For the clippers networks using ideal diodes, draw the resulting output waveforms [8 marks]
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QUESTION THREE [20 MARKS]

a) Ina BIT transistor a change of 7.89mA in the emitter current produces a change of 7.8 mA in
the collector current. What change in the base current is necessary to produce an equivalent
change in the collector current, assuming silicon transistor is used? [4 marks]

b) Assuming that a PN junction has just been formed, briefly explain using diagrams what
happens. [4 marks]

¢) Using diagrams differentiate between the conduction and valence bands of conductors,
insulators and semiconductors. [6 marks]

d) The ratio of the number of free electrons to holes ne/nn for two different materials A and B
are 1 and <1 respectively. Name the type of semiconductor to which A and B belongs.

[2 marks]

e) Differentiate between Zener effect and avalanche effect [4 marks]




QUESTION FOUR [20 MARKS]

a) Identify which junction is forward or reverse biased in the figure below. Explain whether
the transistor in that biasing state can be used as an amplifier. [3 marks]
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b) How are the collector and base currents affected if the emitter and base of n-p-n transistor
have same doping concentrations. [3 marks]
c) i) For the Zener shunt regulator of figure 4, determine V', Vg, Iz, and Pz
ii)  Repeat part (i) with R, = 3 kQ [14 marks]
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QUESTION FIVE [20MARKS]
a) Using the characteristics of Fig. 5, determine

i) The resulting collector current if /=3 mA and Vca=10 V. [2 marks]
ii) The resulting collector current if /£ remains at 3 mA but Vcgis reduced to 2 V.

[2 marks]
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b) Determine the following for the fixed-bias configuration of Fig. 6.
1) Ippand Icp. [4 marks]
i) Veeo. [2 marks]
i) Vgand Ve. [2 marks]
iv) Vac. [2 marks]
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(i) Explain the biasing states of a transistor junctions during cut off, active and saturation

conditions. In which of these states does the transistor operate in when being used as a

[6 marks]



