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Ql

(a)

(b)

(c)

Differentiate semiconductors, conductors and insulators on the basis of band gap.
(3 marks)

With the aid of diagram, differentiate between intrinsic and extrinsic semiconductors.
(4 marks)

Sketch the atomic structure of copper (29 electrons) and discuss why it is a good
conductor and how its structure is different from that of germanium (32 electrons) and
silicon (14 electrons).

(6 marks)

Describe the difference between » -type and p -type semiconductor materials.
(6 marks)

Sketch the [-}" characteristics of P-N junction diode for ideal situation and using
different material (silicon, germanium and gallium arsenide) in a graph. Using the
same graph, mark the reverse region, forward region, voltage drop and breakdown
voltage.

(6 marks)
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Q2

(a)

(b)

(c)

(d)

(H

Explain the function of the rectifier shown in Figure Q2(a) during both positive and
negative half cycles of the AC signal. Then, sketch TWO (2) circuit diagram showing
the direction of current flow at each positive and negative half cycles of the AC signal.

(4 marks)

Compare the efficiency of full-wave diode rectification and half wave rectification by
draw out the comparative load voltage waveform for each rectification methods.
(4 marks)

Figure Q2(c) shows the series connection between diode, source and load. Using load
line analysis, determine:

(i) Q-point values of 7 and v.
(4 marks)

(i)  Load voltage.
(1 mark)

Determine /;. I> and /p: for the network of Figure Q2(d).
(4 marks)

A half wave rectifier is connected with a resistive load. The waveforms for the input
voltage is shown in Figure Q2(e).

(i) Sketch output voltage, F, across the load rectifier.
(2 marks)

(ii) Sketch output waveform of the current, /; flow through diode.
(2 marks)

(iii)  Sketch output voltage, I'p across the diode.
(2 marks)

Outline the circuit diagram and the output voltage of a center-tapped full-wave

rectifier.
(2 marks)
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Q3

Q4

(a)

(b)

(c)

(a)

(b)

(c)

With the aid of diagram, shows the output or collector characteristics for a common-
base transistor amplifier
(5 marks)

A transistor with voltage divider bias is shown in Figure Q3(b). Determine:

(i) collector voltage, Ve
(6 marks)

(ii) base voltage, V5
(3 marks)

(iii)  emitter voltage, Vi
(4 marks)

Calculate the Q point from Figure Q3(b) and draw the load line.
(7 marks)

Discuss TWO (2) advantages of field effect transistor (FET) compared to bipolar
junction transistor (BJT).

(4 marks)

Describe the basic construction of the » -channel JFET during no bias condition with
the aid of diagram.

(4 marks)
Circuit in Figure Q4(c) has /pss= 10 mA, and Vosop = -8 V. Calculate:
(i) drain voltage, Jp

(3 marks)
(ii) drain saturation current, Jpysar)

(3 marks)
Determine Vp, Vs. Vos and Vg for the network of Figure Q4(d).

(6 marks)

A JFET series switch is shown in Figure Q4(e). Determine the output voltages when
the transistor is in on and off state. Note that the JFET has a resistance of 10 MQ when
it is off. Then, determine the on-off ratio.

(5 marks)

- END OF QUESTIONS -
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