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Q1

A common emitter voltage divider bias amplifier circuit is depicted in Figure Q1.1.
Given =100, R1 =15 kQ, Ro=6 kQ, Rce =2 kQ, Re = 1.5 kQ and r, = . shows a
BJT amplifier circuit with =75 and Ve = 0.7 V.
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Figure Q1.1 BJT amplifier circuit

Analyze the circuit and determine Q-point current and voltage, (Isg, Ico and
output voltage, Vceq) using exact analysis.

(15 marks)
From the results obtained in Q1(a), find the r. value.
(1 mark)

Sketch the small signal AC equivalent circuit using r. model for the circuit in
Figure Q1.1.

(3 marks)

Determine the input impedance, Z; and output impedance, Z, for the small signal
AC equivalent circuit in part Q1(b).

(2 marks)

Calculate the voltage gain, Ay and the current gain, A;.

(4 marks)
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Q2  Based on the FET amplifier circuit shown in Figure Q2.1;
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Figure Q2.1 FET amplifier circuit

name the transistor and its configuration.
(2 marks)

plot the transfer characteristics of the transistor.
(12 marks)

determine the operating point, VGso and Ipq of the amplifier from the graph
obtained in Q2(b).
(2 marks)

if the amplifier has an applied load resistance, Ry of 10 k€ and a source
resistance, Rsig of 1 k€, sketch the AC small-signal equivalent circuit of the
FET amplifier circuit.

(3 marks)

assuming the transistor AC output resistance ro = o (infinity), calculate the
input impedance, Zi, output impedance, Zo and voltage gain, Av.
(11 marks)
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Q3

Figure Q3.1 shows a common emitter amplifier network. Given the § = 100, ro =« Q,
junction capacitances, Cpe = 35 pF, Cvc =4 pF, Cee = 1 pF, and wiring capacitances, Cwi
=5 pF, Cwo = 8 pF. Based on this figure;
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Figure Q3.1 Common emitter amplifier

conduct a DC analysis and determine the Ig, Ic, VcE and r..

(6 marks)
draw the low frequency ac equivalent model.

(3 marks)
calculate the lower cutoff frequencies fis, and fi.c due to coupling capacitors.

(6 marks)
draw the high frequency ac equivalent model.

(3 marks)

calculate the high input and high output cut-off frequencies, fu; and fio,
respectively. Show all calculations.

(7 marks)
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Q4

There are different ways to describe amplifiers. For instance, they can be described by
their class of operation, inter-stage coupling, or frequency range.

(@)

(b)

(©)

(d)

Explain the signal cycle and efficiency of the Class A and Class B amplifiers.
(5 marks)
Determine the input power, output power and circuit efficiency of a class B

amplifier providing a 25 V peak signal to a 15 Q load and a power supply of
Vee =30 V. Sketch the circuit diagram for the amplifier.

(8 marks)

Analyze the circuit performance in terms of its efficiency as a class B amplifier
based on the value obtained in Q4(b).

(2 marks)

Crossover distortion is seen as a problem arising from a class B push-pull
amplifier. Analyse the crossover distortion problem that arises in the class B
push-pull amplifier by using an appropriate illustration of Vi, and Vou.

(5 marks)

- END OF QUESTIONS -
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