K(III)-Physics—G—4A/Set-3

2018
PHYSICS — GENERAL
| ‘Fourth Paper
- (Group—-A) |
 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. I and any four questions from the rest

1. Answer any five questions : ' 2x5
(a) Why is magnetic field used in penning gauge? '
(b) Write down two differences between Otto engine and Diesel engine.
{c) What do you mean by ‘Greenhouse effect’ ? :
(d). What is the working principle of J-K flip-flop ?
(e)° What do you mean by skip dlstance ? -
(f) What is SCR ? Draw the cquwalent circuit of SCR
~ (g) What do you mean by frequency modulation ? Explain it.
(h) Write down the advantages of using optical fibre in communication

system.
2. (a) Describe briefly the principle of operation of a diffusion pump. 4
(b) What is the range of high vacuum ? Give an cxamp]c where high
vacuum is necessary. : s 1+1
(c) What is the working principle of penning gauge ? -4
3. (a) What is cyclic process ? Show that in this process, the amount of
heat absorbed by working substance is equal to the external work done. 142
(b) Using indicator diagram, describe briefly the Otto cycle. 4

(c) Calculate the efficiency of a gas engine working in Otto Cycle if
the diameter of the cylinder is 16cm and the length of stroke is 25 cm. The ratio of
heat capacities of the gas y= 1.4 and the initial volume (V1) is 1200cc. - 3:
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4. (a) Describe the operation of a biogas plant.

(b) Discuss the principle and procedure for the generation of electricity
from solar energy.

(c) What are conventional and non-conventional energy sources ?
Give examples.

5. (a) Explain the use of OP-AMP as a differential amplifier with
circuit diagram.

(b) What is positive feedback ? How an amplifier is converted to
.an oscillator ?

(c) Distinguish between Combinational logic and Sequencial logic.

6. (a) What do you mean by modulation ?

(b) Show that for frequency modulation, the maximum departure of
frequency of FM carrier wave from the un-modulated frequency is independent
of the frequency of the signal wave. Assume, the carrier wave is frequency modulated
by a sinusoidal wave signal.

(c) An AM broadcast transmitter radiates a power of 60KW. If the
modulation index is 0.8, calculate the carrier power, power of lower side frequency
and upper side frequency.

7. (a) Show that half-adder is effectively a combination of Ex-OR and an
AND gate.

(b) Draw the circuit diagram for a level clocked J-K flip-flop and
write down its truth table.

- (c) What do you mean by edge triggering in flip-flops ?
(d) What is 'encoder’ ? Explain its function.
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