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Question 1. Answer five parts of this question.

(a) Calculate the required value of resistor, R, if the input voltage to the
circuit in Figure 1 is 9.3 V and the output voltage is to be 2.3 V.

Vin

out
470Q

Figure 1: Question 1 (a)

(b) Calculate the ratio of the outout to input voltage for the circuit in Fig-
ure 2.
Convert the calculated voltage ratio to dBs.

n 2kQ

out
1kQ

Figure 2: Question 1 (b)

(c) An alternating current having a sinusoidal waveform at a frequency of
420 Hz and amplitude 29 mA flows through a 250 mH inductor. Calculate
the voltage across the inductor.

Will the voltage be in phase with the current?

(d) Calculate the complex impedance when 2202, 0.3H and 1.0 uF are con-
nected in series and the frequency is 500 Hz.
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(e) Calculate the amplitude of the output voltage from the circuit in Figure 3
when the input has an amplitude of 3.6 V and the frequency is

1. 300 Hz
ii. 10kHz
WM
3.9kQ
Vin 22nNF—— Vout

T

Figure 3: Question 1 (e)

(f) Calculate the voltage at each of the nodes of the circuit shown in Figure 4.
The input voltage is 25 V.

v NV NN y
in 2k Q 3k Q out
Vz =82V 30
yaN
Vy =7V

Figure 4: Question 1 (f)

(g) State Thévenin’s theorem.
Calculate the voltage which will be measured across a 1 k{2 resistor which
is connected across a battery which has an open circuit voltage of 9.2V
and an internal resistance of 150 €.

(h) Calculate the current gain, (3, of the transistor in the circuit shown in
Figure 5 if a voltage of 4.1V is measured between the emitter and the
collector.

+12V

820kQ 3.9kQ

Figure 5: Question 1 (h)
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Question 2.

Question 3.

Calculate the emitter, base and collector voltages for the circuit shown in
Figure 6.

The current gain of the transistor used in the circuit was 5 = 180.

Calculate the small signal voltage amplification of the circuit.

Give a scaled sketch of the output voltage from the circuit when a sinusoidal
voltage waveform of 1.5mV,, and frequency 1kHz is applied at the input.

+12V
1.5kQ

820k Q _l I_

100
> F
100pF l\w B=230

Figure 6: Question 2

Give an account of the construction and operation of a Junction Field Effect
Transistor (JFET) using diagrams where appropriate.

Explain the meaning of the standard symbols, Ipss, Vas, Ip and gp,.

A circuit for a small signal JFET amplifier is shown in Figure 7. Explain the
operation of the circuit. Give rough values for the voltages which you would
expect to measure at the source, gate and drain of the JFET in the circuit.

V,
sup

g

00 uF

pul
()]
0
wm
[l
min

Figure 7: Question 3
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Question 4. (a) Explain the operation of the inverting amplifier shown in Figure 8. Cal-
culate the voltage gain when Ry = 800k(2 and R;, = 7.5k).

R in Rf
—AN——
Vin
—+
Vout

Figure 8: Question 4(a)

(b) Derive the equation relating the input and the output voltage for the
integrator circuit shown in Figure 9.

I
I

in \
R / Vout

Figure 9: Question 4(b)

Question 5. Give an account of the various stages which occur in the process of designing
and manufacturing a printed circuit board.
Give an account of the photolithographic process which occur in the manufac-
ture of transistors and integrated circuits.
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