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PHYSICS — GENERAL
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Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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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) What is the SI unit of pressure? Write down its relation with the unit TORR.

(b) In diesel engine, compression ratio is 1.5, expansion ratio is 5. Calculate the efficiency of the engine.

(c) Define solar constant.

(d) What do you mean by caloric value of fuel?

(e) What is SCR?
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(f) What is Barkhausen criterion?

(g) What do you mean by skip distance?

(h) What is meant by the terms ‘Core’ and ‘Cladding’ of an optical fibre?

2. (a) Describe with the help of a P-V diagram the operations of a Diesel cycle. Compute its efficiency.

(b) Explain the working principle of McLeod gauge. (3+3)+4

3. (a) State the basic principle of Mercury diffusion pump.

(b) What is the basic principle of heat engine? How the efficiency of the engine is expressed? How the
heat engines are classified?

(c) Distinguish between Otto engine and Diesel engine. 2+(2+1+2)+3

4. (a) Write briefly on photovoltaic solar cell.

(b) What is understood by wind power? Show that the available wind power from a windmill is given by
2 3P = D V /8   where, D = Diameter of the blade,  = Density of air, V = Velocity of wind

towards the blade.

(c) Indicate the advantage of using long blades in a windmill. 3+(1+4)+2

5. (a) Write down the characteristics of an ideal OP AMP. What do you mean by ‘virtual ground’ of an
OP AMP?

(b) Draw the circuit diagram and explain how an OP AMP can be used as a differential amplifier.

(c) Find the output voltage (Vo) of the following circuit : (2+1)+4+3

6. (a) Draw the circuit diagram of a J-K flip-flop and write down its truth table. How J-K flip-flop can be
converted into T-flip-flop?

(b) Draw the circuit diagram of a four-bit ripple counter using T-flip-flop.

(c) What is de-multiplexer? How de-multiplexer can be used as a de-coder? (2+2+1)+2+(1+2)

7. (a) Deduce an expression for total power produced in amplitude modulation.

(b) What do you mean by ‘Bandwidth’ and ‘Channel capacity’?

(c) Explain graphically how the electron density of the different layers of the ionosphere varies with
altitude. 4+(1+1)+4
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