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Question 1. Answer five parts of this question.

(a) Calculate the voltages, relative to GND which would be measured at each
of the nodes A, B, C, D, E and F of the circuit shown in Figure 1.

+

2.7kQ 3.3kQ  3.3kQ 4.7kQ 4.7kQ

[ oy 8V H

Figure 1: Question 1 (a)

*

(b) Calculate the voltage which would be measured between the output ter-
minals of the circuit shown in Figure 2.

100Q 100Q

5V out

100Q 139Q

Figure 2: Question 1 (b)

(¢) Calculate the amplitude of the output voltage from the circuit shown in
Figure 3 when the input is a sinusoidal voltage of amplitude 6 V and at
a frequency of 500Hz.

Figure 3: Question 1 (c)
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(d) The voltage at the collector of the circuit in Figure 4 was measured to be
5.6 V. Calculate the current gain of the transistor.

+10V
470 kQ 22k Q

Figure 4: Question 1 (d)

(e) Calculate the current which flows in the 560 €2 resistor in the circuit shown

in Figure 5.
AAAY NV NMVN—
470Q 120Q 1kQ
270Q
560 Q2 180Q
gV T

Figure 5: Question 1 (e)

(f) Calculate the voltages which would be measured at the nodes A, B, C
and D in the circuit shown in Figure 6.

Figure 6: Question 1 (f)
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(g) Give a scaled sketch of the waveform which would be observed on an
oscilloscope connected to the output of the circuit shown in Figure 7.
The input waveform is sinusoidal.

200Q
1kHz

Figure 7: Question 1 (g)

(h) Sketch the Bode plot for the filter shown in Figure 8

—AAN

1kQ

20mH

Figure 8: Question 1 (h)

Question 2. (a) Give an account of the operation of a transistor and explain what is meant
by the current gain of a transistor, 3.

(b) Calculate the amplitude of the output voltage waveform from the circuit

shown in Figure 9 if the transistor used has a current gain of § = 180 and

the input waveform has an amplitude of 5mV and a frequency of 2kHz.

(¢) Give a scaled sketch of the input and output waveforms.

+12V
4.7kQ

390kQ | I—v out
I -

I*j

Figure 9: Question 2
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Question 3. (a) Give an account of the construction and operation of a Junction Field
Effect Transistor (JFET).

(b) Explain the meaning of the terms Ipgs and Vgg(osy) as they are used to
specify a Field Effect Transistor.

(¢) A particular JFET is tested using the circuits shown in Figure 10 and val-
ues of 4.5 mA and 2.7V are measured using circuits (a) and (b). Calculate
values for Ipss and Vgg(ops) for this JFET.

10v

20kQ

(@) (b)
Figure 10: Question 3 (c)

(d) Calculate suitable resistor values for the source follower circuit shown in
Figure 11.

Vsup

Y

JTC

.

o

Rs

Figure 11: Question 3 (d)
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Question 4.

Question 5.

State the two basic rules used in the analysis of operational amplifier circuits.
Use the rules to derive the equation which gives the gain of a noninverting
amplifier such as that shown in Figure 12

Give scaled sketches of the input and output voltage waveforms for an input
voltage of sinusouidal waveform at a frequency of 3.0 kHz and having an am-
plitude of 12mV.

At what amplitude of the input signal will the output waveform become dis-
torted?

V.
n v

200Q

Figure 12: Question 4

Give an account of the use of diodes in half wave and full wave rectification.
Calculate the average output voltage and the ripple voltage for the full wave
rectifier circuit shown in Figure 13.

Calculate the power which will be dissipated in the 75 €2 resistor.

220: 15

+

N [2000uF S 750

Figure 13: Question 5
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