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2021

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: 2×5

(a) Write the maximum power transfer theorem.

(b) What is the dynamic resistance of P–N junction diode?

(c) State the difference between load regulation and line regulation in a regulated power supply.
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(d) What is pinch-off effect in a JFET?

(e) What is CMRR in OPAMP?

(f) Find the relation between ‘’ and ‘’ of a transistor.

(g) Write down two advantages of Solar Photovoltaic Cell in converting solar energy into electricity.

2. (a) Define ideal constant current source.

(b) State and explain Norton’s network theorem.

(c) A source is delivering maximum power to a resistance through a network. Find out the ratio
of power delivered to the resistance with respect to the source power.

(d) Find out the Thevenin’s equivalent circuit of the following circuit: 2+3+2+3

3. (a) Explain why the potential barrier in a p–n juction cannot be measured using voltmeter.

(b) Describe the working principle of a photo diode using a circuit diagram.

(c) Draw the circuit diagram of a helf-wave rectifier using diode and also calculate the ripple factor
for it. 2+3+(2+3)

4. (a) Draw the output characteristics of a transistor in CB-mode and mention the cut-off, active and
saturation region.

(b) What is Zener diode?

(c) What is non-investing OPAMP? Find the output voltage of the OP-AMP circuit given below:
5+2+(1+2)
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5. (a) Define  rd and gm of a JFET and write down the relationship between them.

(b) What is the origin of threshold voltage in MOSFET?

(c) Compare the performance and structure between a JFET and a MOSFET. 4+2+4

6. (a) Explain the principle of operation of an OPAMP as an adder with neat circuit diagram.

(b) Distinguish between regulated and unregulated power supply.

(c) What do you mean by feedback? 5+3+2

7. (a) Sketch the diagram of a lead-lag network using Resistance and Capacitor. Why is it called so?

(b) Explain the type of feedback mechanism involved in a Wien Bridge Oscillator.

(c) Voltage gain of an amplifier without feedback is 60 dB. It decrease to 40 dB with feedback. Calculate
the feedback factor. (1+2)+4+3


