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Q1 The Zener regulator circuit in Figure Q1 has the following values: Ry, = 0.22 k), Zener
voltage, V; = 8 V and the maximum power rating of the Zener diode is 400 mW. In order to
maintain this regulator circuit with load voltage, V;, at 8 V and not exceed the maximum power
rating of the Zener diode; determine the:

(a) minimum input voltage, V; in
(6 marks)

(b) maximum input voltage, V; nax
(9 marks)

Q2 (a) The emitter-stabilized bias circuit has the output characteristics as shown in Figure
Q2(a). The circuit is biased at Icg= 6 mA and Vcgg=10 V.

(i)  From the graph, determine Igq, Igq, lc(sa, VcE(utom , Vec and beta (B).
(7 marks)

(i) Hence, use the values in part Q2(a)(i) to calculate Vi, Rg, and Rc. Assume Vgg =
0.7 V.
(6 marks)

(b)  Figure Q2(b) shows a BJT amplifier with p = 120 and Vee = 0.7 V.
(i)  Calculate current, Ig, Ic and Ig and output voltage, V¢ for the circuit using exact
analysis.

(8 marks)

(i1)  Sketch the midband AC equivalent circuit using re model.
(3 marks)

(i11) Determine the input impedance, Zi, output impedance, Zo, voltage gain, Ay and

current gain, A; for the obtained answer in part Q2(b)(ii).
(6 marks)
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Q3 Based on the FET amplifier circuit shown in Figure Q3,

Q4 (9

(b)

(a) name the transistor and its configuration.
(3 marks)

(b) plot the transfer characteristics of the transistor.
(6 marks)

(c) determine Vgsq and Ipq using the graphical approach. (Given the Ipss = 9mA, V,
=-4.5V,rd = co and gnmn =2.4 mS.)
(12 marks)

(d) skecth the AC small-signal equivalent circuit of the FET amplifier circuit.
(3 marks)

(e) calculate the input impedance, Zi, output impedance, Z, and voltage gain, Ay,
(6 marks)

Capacitive impedance changes with frequency. Therefore, the effect of the capacitors
in an amplifier circuit must be considered for the whole frequency region of operation.

(i)  Describe how capacitances affect the gain of a BIT amplifier during the low, mid,
and high frequency regions.
(6 marks)

(i) For the common emitter amplifier circuit in Figure Q4(a), determine the low cut-
off frequency for each coupling and bypass capacitor. Next, determine the
dominant low cut-off frequency of the circuit. (Assume f = 150, and r. =22.7 Q.)

(7 mark)

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

(i)  Explain THREE (3) classes of amplifier operation.
(3 marks)

(1) Calculate the maximum efficiency, 1| for the class B push-pull amplifier shown in
Figure Q4(b).
(5 marks)

(111) Crossover distortion is seen as a problem arising from a class B push-pull
amplifier. Elaborate the concept of the crossover distortion by using any
appropriate illustration and labels.

(4 marks)

- END OF QUESTIONS —
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Figure Q2(a)
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