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Answer any five (3) questions only. Show all steps very clearly. Underline your final answer
where possible.

Q1. A Differential amplifier is shown in Fig-Q1. Transistors Tr1 and Tr2 are matched pair.

The current gain is 100 for all three transistors.
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Fig - Q1

a) Draw the ac equivalent circuit for the half circuit (Tr2) using transconductance model of

the transistor. [6marks]
b) Find an expression for the differential gain using the ac equivalent circuit, You may
neglect the output resistance of the three transistors. [7marks]
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c) Calculate the values Ry, Rpyand Rs, if Voltage gain of the circuit is 20 and current source
draws a 1 mA current in operating in quiescent values. - [7marks]

Q2. Fig-Q2 shows a common emitter stage driving a darlington pair connected as an emitter
follower. Current gain of the tr.a_msistor Tri, Tre, and Trs are 200, 100,100 respectively.
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Fig - Q2

a) Calculate the internal emitter resistance- of the Tre and Trs transistors. Hence calculate

the input impedance of the Ty and Tgs transistors, [6marks]
b) Derive an expression for the overall voltage gain of the circuit given in Fig-Q2., Hence
calculate the voltage gain. [7marks]

¢) Explain the effect of the overall gain of Fig-Q2, if the Darlington pair is removed and
10€2 load (Rp) with the capacitor (C) is connected to the collector of Tgr;. [7marks]
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Q3. An opéi'étional amplifier circuit is shown in F ig-Q3.

Z1
I 1 S | I 1
Vin Lo [ S | | I |
3 5
74 Z2
1
I
= Fig -Q3

a} Derivethe Voitage, transfer function H{s) for the circuit shown in Fig-Q3. [Tmarks]

' . 2
b) Compare H(s) with the function ——2-—; and find C1, C2 and Ho in tefms of R, o and

setawyStay

wo where R is givenby R =Ry = Ry= R, [7marks]
¢} . Using the circuit given in Fig-Q3, design butterworth second -order low pass filter for the
following specifications. Cut off frequency 100 KHz [6 marks)

Q4.  Consider the amplifier circuit diagram in Fig - Q4.
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Fig - Q4 -
a) Find the voltage gain for the circuit shown in Fig - Q4. [8 marks]
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b) Let, RI/R2> R;, HL » Ry, Ry = 1kQ, R, =220, €, = 10uF, €, = 1pF,
oe
hee =100, hyg = 1.5kQ and Ry = 4.7kQ.

; Sketch the Bode plots for gain and phase. . [12 marks]

Q5.  An electronic integrator circuit is shown in Fig-Q5.
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Fig-Q5 |
a) Derive an equation for the output voltage. : [8 marks]
b) Hence, find the maximum amplitude of the output signal, if the input voltage is
0.5 sin(100t) V. [6 marks] |
¢) Comment on the integrator behaviour if the signal frequency increased by 10 times. ‘
' [6 marks] |
- Q6. _

a) State the condition for oscillation to design an oscillator. ' [4 marks] 5

b) A Wien bridge oscillator circuit is shown in Fig-Q6. Z1 is a series RC combination and 72 is
a parallel RC combination.
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1. Derive the feedback ratio for the circuit shown in Fig-Q6. [6 marks]

ii.  Hence find the oscillation frequency. [4 marks]
iii.  Design a Wien bridge oscillator that oscillates at 25 kHz. Use 0.001 uF capacitors for the

design. ' [6 marks]

A multistage amplifier is shown in Fig-(}7.
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a) Identify the type of feedback used. [3 marks]
b) Draw the open loop ac equivalent circuit considering the effect from the feedback
network. - [4 marks]

¢) Find expressions for the feedback factor and the open loop gain [13 marks]
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An amplifier circuit is shown in Fig - Q8, which operates in high frequencies.
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Fig - Q8 _ﬂ__l:

Using the symbols under the usual notation, draw the high frequency equivalent circuit
diagram. [6 marks]

Find expressions for the voltage gain, input impedance and the o
utput impedance.
[9 marks]
Hence derive an expression for the low frequency voltage gain of the above amplifier.
[5 marks]
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