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General Instructions

1. Read all instructions carefully before answering the questions.

2. This question paper consists of Seven (7) questions in Six (6) pages.
3. Answer any Five (5) questions only. All questions carry equal marks.
4. Answer for each question should commence from a new page.

5. Relevant charts / codes are provided.

6. This is a Closed Book Test (CBT).

7. Answers should be in clear hand writing.

8. Do not use red colour pens.




QL. Consider the circuit diagram in Figure-Q1.

(a) Draw the high frequency equivalent circuit for the single stage amplifier shown

in Figure-Q1. _ {7Marks)
(b Clearly stating all your assumptions, find an expression for the voltage gain, A4,,.
(8Marks)
(c) Hence show that the low frequency voltage gain for this amplifier is ;ﬁi—l, where
Im
== (SMarks
H="" (5Marks)

Q2. Let the transistor in the amplifier circuit in Figure-Q2 has the following hybrid-
mparameters with the usual notation. ry,, = 1k, 1, = 4MQ, 1, = 80kQ, C,. = 3pF,
Cpe = 100pF and g,, = 50mAV 1.
Assume the effect of all the other unmentioned parameters to be negligible.

(a) Draw the high frequency equivalent circuit for this amplifier circuit. {6MMarks)
(b) Using Miller’s theorem, simplify the equivalent circuit model. {(6Marks)
(c) Hence, find the voltage gain of the same amplifier. (8Marks)
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Q3. Consider the circuit in the Figure-(Q3.
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Assume that 1741 = 14y — 0, g, = 1.6 mAV ™! for both Q1 and Q2.
(a) Draw the low frequency equivalent circuit.

Hence find,
{b) Inputimpedance.

(¢) Mid band voltage gain E—;

(8Marks)

(4Marks)
(8§Marks)
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For the amplifier circuit shown in Figure-Q4, Voo = 10V, R, = 10kf), Ry =2.2kQ, Rp =
3.6k{), Rp = 1kQ, 7, = 1000, R, = 10kQ and R; = 4.7kQ. Both transistors Q1 and Q2 are
identical and have hg, = 100, hy, = 1.2k0.

(a) Identify the type of feedback used. _ (2Marks)
(b) Consider the circuit in Figure-Q4 without the feedback. Calculate the voltage gain and
the input impedance. © {10Marks)
{c} Calculate the feedback ratjo. (dMarks)
(d) Hence calculate the overall voltage gain with feedback. (4Marks)
Q5.
(a) Starting from the first principles, derive the Barkhousen criteria for oscillations to
occut., (4Marks)
(b) Stating all your assumptions, derive an expression for the feedback factor for the
circuit in Figure-Q5. (4Marks)
(¢) Derive an expression for the forward gain. (6Marks)
(d) Hence find the frequency of oscillation (C = 100uF, L; = L, = 10mH, R, = R;).
(6Marks)




Q6. A low-pass filter circuit is shown in Figure-Q6. Assume that the op-amp is ideal.
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Figure-Q6
(a) For the circuit in Figure-Qo, derive the transfer function H(s). (8 Marks)
(b) Transfer function for a second order Butterworth filter is given by,
1
A =Ag—=
() 0 (Ej—c)zﬂfz(mic)ﬂ
1

ence show that the bandwidth of the above filter is given by P (4 Marks)
3hqta vz

(c) Let Ry = Ry and C; = C, . Designa second order Butterworth filter with a
bandwidth of 20Hz. (4 Marks)
(d) Calculate the pass band gain of the {ilter. (¢ Marks)




Q7.

Vi,
(a) Starting from the diode characteristic equation I, = Ig (e”"?‘ — 1) derive an

expression for the intrinsic resistance, 1, of the diode junction. (4 Marks)

(b) Figure-Q7(b) shows a diode-based log amplifier. Show that V, o In(V;,,). (8 Marks)
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Figure-Q7 (h)

(¢} Explain the operation of the precision rectifier arrangement shown in F igure-Q7 (c).

(8 Marks})
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