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Question 1

Using the circuit below, determine the following parameters. Taking V. = 0.7V

(a)
(i) R- (3 marks)
(i) R; ) (3 marks)
(iii) Ry (5 marks)
(iv) Ve (2 marks)
W) 7 (2 marks)

12V

(b) Design an emitter-biased network at I, =71, and Ve =3V, Use Voo =207,
I. =10md, f=120,and R. =4R;.
(10 marks)



Question 2

(a) An amplifier has an input power of 2 mW and an output power of 345 mW. What is its

decibel power gain? (2 marks)
(b) Define f,. (2 marks)
(c) A transistor has f; =250MHz. What is the value of C_ for I, =10m4

and V, =26mV ? ‘ (3 marks)
(d) Define critical frequency. (2 marks)

(e) The input Miller capacitance in the figure below creates a bypass circuit on the input side.
If A=300 and C =10pF, what is the critical frequency of this bypass circuit?

(5 marks)
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() For the network below, determine f, , i.e. low frequency response due to the input
coupling capacitor, C, . V;, =26mV and V,, =0.7V .

(10 marks)
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(g) The two critical frequencies of an amplifier are f, =127Hz and f, =2.45MHz . What is
the amplifier’s bandwidth? (1 mark)
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Question 3

For the circuit below, taking V,; =0.7V and V, =26mV . Note: r, = fr, and g,, =

(a) Draw the small signal hybrid 7 model.
(b) Determine 7,.

(c) Calculate Z, . ‘
(d) Calculate Z, .
(e) Calculate 4, .

Vee =16V
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(5 marks)
(5 marks)

(5 marks)
(5 marks)
(5 marks)



Question 4

(a) A basic tuned common-emitter amplifier has a capacitor of 1nF and an inductor of
0.47uH . Calculate the resonant frequency for this amplifier.

(2 marks)

(b) A 22Q series resistor is then added tg the resonant circuit. Calculate the Q factor.
(2 marks)

(c) Consider the circuit below:
(i) What circuit configuration is this, common-emitter or common-collector or common-

base? (1 mark)
(ii) Draw the small signal hybrid model. (4 marks)
(iif)Calculate Z, (4 marks)
(iv)Calculate Z, (4 marks)
(v) Calculate 4, (4 marks)
(vi)Calculate 4 (4 marks)
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Question §

(a) Differentiate between an ideal and non-ideal op amp. ‘ (4 marks)
(b) Draw any non-linear op amp amplifier circuit. (4 marks)

(c) Determine the output voltage of an op amp for input voltages of V, =1504V and
V., =140uV . The amplifier has a differential gain of 4, = 4000 and the value of CMRR

is:

(i) 100 (4 marks)
(i) 10° (4 marks)
(d) Derive an expression for the voltage gain, 4, for a simple integrator op amp. (5 marks)

(e) Define op amp compensation. (2 marks)

(f) Define slew rate. (2 marks)



