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2020

PHYSICS — GENERAL
Paper : DSE-A-1
(Analog Electronics)

Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]
The figures in the margin indicate full marks.

Answer question no. 1 and any four questions from the rest.

1. Answer any five questions : 2x5
(a) Define load line and Q-point for a transistor.
(b) What are the differences between Zener and Avalanche breakdown?
(c) What is an oscillator? Give an example.
(d) What is CMRR of an Op-Amp?
(e) Define Ripple Factor and Rectification Efficiency of a rectifier.
() What do you mean by the term ‘virtual ground’ of an Op-Amp?
(g) Write down the advantages of positive feedback.

2. (a) State and explain Thevenin’s theorem. What are the limitations of this theorem?

(b) Find out the Norton equivalent circuit of the following circuit :
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(c) State maximum power transfer theorem. Show that for maximum power delivered, R; must be
equal to Ry, 3+4+3
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3. (a) Explain the working principle of a Photodiode with proper circuit diagram. What are the differences
between a Photodiode and a Solar cell?

(b) What is a Zener diode? What is the basic application of Zener diode?
(c) In the circuit shown below, the Zener diode is ideal and the Zener voltage is 6V. Find the output
voltage V of the circuit. (3+2)+2+3
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4. (a) Define ‘a’ and ‘B’ of a transistor. Find the relation between Current Amplification Factors ‘o’ and
‘B’ of a transistor.

(b) Show different regions in the output characteristics of a transistor in C-E configuration.
(c) Derive the expression of the voltage gain of the non-inverting Amplifier. (1+3)+3+3
5. (a) Define negative and positive feedback. Explain the effect of negative feedback on the output
impedance of an amplifier.

(b) An amplifier with an open loop gain of 25 is subjected to negative feedback of 10%. If the open
loop gain is increased by 5%, find the percentage change in gain with feedback.

(c) What is an amplifier? Write the fundamental differences between class-A and class-C amplifiers.
(2+2)+3+3
6. (a) State the Barkhausen’s criterion for self-sustained oscillations.
(b) Derive the expression for resonance frequency of a Wien-bridge oscillator.
(c) Write down the expression of gain of an inverting Op-Amp and mention the notations used.

(d) Calculate the output voltage from the given circuit, if V;=-0-2V and V,=0V.
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7. (a) Why is a JFET known as a unipolar device? Explain the Pinch-off voltage of a JFET with
schematic diagram.

(b) What are the properties of an ideal Op-Amp that differ from a practical Op-Amp?
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(c) Draw the circuit of Op-Amp as an integrator. A 5 mV, 1kHz sinusoidal signal is applied to the input
of an Op-Amp integrator for which R =100 kQ) and C = 1pF. Find the output voltage.

(d) Assume that the op-amp of the figure is ideal. If V; is a triangular wave, then what form will be

the output (V)? R
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