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Question 1

The transistor Q1 in figure 1 has the parameters g, r, and r, . For the circuit shown
a) draw the equivalent circuit diagram o mid-band freque nL&ES(5 marks)

' b) determine expression for the input impedance Ri (2marks)
c) determine the expression for the output impedance Ro (2 marks)
d) determine the expression voltage gain A4 = ;"' (10 marks)
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e) determine the expression current gain A = 'I—' (6 marks)
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Figure 1
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Question 2
a) Draw a high-frequency hybrid-n model for a BJT. Label all parameters in your drawing.

(Smarks)
b) Use Miller’s theorem to obtain a simplified equivalent circuit of the model in part (a) of this
question. Then draw the simplified circuit and label it accordingly. (7 marks)
c) For the cicuit shown in figure 2

i) obtain the gain at mid-band frequencies

ii) obtain the lower 3dB cut-off frequency in Hz ( 13 marks)
I
Note: gm=-% and B=g.r, =200, Vgea 0:6FV
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Figure 2
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Question 3
For the circuit shown in figure 3, V,=V1-V2, g =3mA/V and r,, = 20kQ obtain the following:

V
a) differential mode gain 4,,, = 7" [ 9 mor KSJ
i
b de gai A KS
) common mode gain A, = v [ 14 morkS
¢) common mode rejection ratio.
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Question 4
a) For the peak detector power supply circuit shown in figure 4, determine the value of capacitor
C and number of turns n for the transformer, so that the dc voltage across the resistor RL is less +h.art
50V with less than 10 % peak to peak ripple when the input voltage Vi = 141sin(377t) volts.
[ 17 mark

b) Draw two circuit used for more efficient filtering in rectifier circuits. : [g M&’Fk 3
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