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West Bengal State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2012

PART-III

PHYSICS - GENERAL

Paper- IV

Duration : 3 Hours Full Marks : j

Candidates are required to give their answers in their own words as far as practicable.

Thefigures in the margin indicate full marks.

Question No. 1 and compulsory and answer any five questions

from the rest taking at least one from each Group.

l. Answer any ten questions from the following:
c<l ~ l'fXtfij ~ ~ ~ g

10 x 2 = ~

a) What do you understand by I.H.P. and B.H.P. of an engine?
~~ ~ ~ '{3 CA<!S ~ ~ f<ri ~ ?

b) What is the S.1. unit of pressure? How is this unit related to Torr?
S.1. 9l>.liR>C\!) DfC~ ~~ f<ri ? ~ffl~ ~~ ~C~ f<ri\5!C<1 ~ ?

c) Why is Rotary pump immersed in oil ?

~rGt~ ~ ~ Pl~~\b m~ ~ ~ ?

d) What is solar constant? Write its value.
~~f<ri ?\£j~~~~ I

e) Define non-conventional sources of energy.
\5T~ ~ ~~V'm ~\~ ~ I

f) What are the special characteristics of an Ideal OP-AMP?
~~ ~ OP-AMP- ~~ ~ C<rM~J'~~ f<rif<ri ?

g) What is meant by the term 'Virtual ground' of an inverting operattons
amplifier?
~fij\ OP-AMP~~ ~ '~~' ~ f<ri ~ ?

h) Find the value of frequency of a Wien-bridge oscillator. Given c = O·l!! ani
R=2·2kQ.

~~~~H<ro~ I ~'{3m~c = O·II! ~<r\R = 2·2kQ I
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i) What are the Principal layers of ionosphere?

~~~~~~~~~ ?

j) Convert (578)10 into Hexadecimal number.

(5 78)10 ~ Hexadecimal ~ 9ffu'f\5 ~

k) What do you mean by Multiplexer?
'~~'~~~?

1) What are the differences between Combinational logic and Sequential logic ?
Combinational logic IS Sequential logic ~"?l" 9f1~ ~ ?

- -
m) Show that ABC + AB C + ABC = A (B + C)

~ c<1 ABC + AB C + ABC = A (B+ C) I

n) If a = 11 and b = - 3, what will be the value of a/ b and a..;. b in C language?
~ a = 11 ~~\ b == - 3 ~ ~ C ~l~lC~ a/ b ~~\ a..;. b -4!l"?l" ~ ~ ~ ?

0) Write the expression e2x+3 + 10giOx in C/FORTRAN language.

C 15l'~ FORTRAN~ e2x+3 + 10giOx c<f) ~ ~ I

GROUP-A

~'if-<!)

a) Describe a Pirani Gauge with its basic principle, construction and' working
principle. 1 + 3 + 2
~~ f~ C~ ~iijo{)N>, ~ ~~\ <pj<f~~ ~ ~~ ~ I .

Calculate the efficiency of an Otto cycle by drawing a p - v diagram.
p - v ~ ~ <ffil ~~ '5lCl;lbCI£lO<$1 ~ f.lcfu ~ I

a) Describe a Mercury diffusion pump with its basic principle, construction and
working principle. 2 + 3 + 3
~~ Mercury diffusion pump -4!l"?l" ~iijo{)N>, ~ ~~\ <pt<f~~ ~ ~~ ~ I

b) Explain why the Rankine cycle is used rather than Carnot cycle in a thermal
power plant. 2
~~ ~~~ ~ <flMf ~ ~ ~ 1Nf' ~ <tSm ~ ~ <m"<ffi ~

4b)

a) 2Define nuclear energy.
~\S@$l ~ ~\\@f ~ I

b) Discuss the advantage and disadvantage of the use of fossil fuels, biomass and
natural gas energy sources. 4
\SjlG41o{) ~, 1Sf)<1'~<$1 ~ ~~\ ~<fi ~ <1J<1~C<$1<$1~lft IS ~lft~~ '5l1CG41b"'l1 ~ I

c) What is 'Greenhouse' effect? Why is biogas energy source is more beneficial
than any other source of energy? 4
'~"'l~\S)'j' M ~ ? \5IOU ~ ~~~ ~ <rITIrI~ c<A c<rM ~9f~ ?
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GROUP-B

5.· a) Draw the circuit diagram of an inverting OP-AMPand find its closed loop gaiI

b) Briefly explain the fundamental principle of oscillators. Is it necessary an in)
signal to get output from an oscillator? State the condition of oscillation.

~ ~djO{)R> ~~~9{ <r~ ~ I ~<.tS C~ ~9J.'G C9fr\5 ~ ~ ~9JY ~~~
~~~?~xrt~~1

c) In an OP-AMP if R J = 10 kQ and R = 4 kQ. find its gain. Assume that volt:

V
in

is applied to the non-inverting terminal.

\£l<t% loop gain -\£l~ R J = 10 kQ \£l<r~ R = 4 kQ C~ ~ ~ I ~1.'G ~ 0f01-~

~C1l~~~ml

6. a) What do you mean by Frequency modulation ? Obtain an expression fo
frequency modulated carrier wave with sinu sotdal modulation. I

~ m9{'1 ~ ~ c<fWrn ? ~ ~~~ \b'i1(05t'i1>il~G~J ~ ~9{'1 ~ ~ <P

~9{\b \b'i1G'f'i1 ~ ~~ ~ I

b) What is 'modulation index' in frequency modulation?

c) What is the function of 'MODEM' in communication system.

7. a) What do you mean by FLIP-FLOP. How can one construct an 5-R Flip Floj
using NANDgates? Give the logic symbol and truth table for 5-R Flip-Flop.'

1+4 + 1

~~ ~ ~ ~ ~ ? NANDgate \£l~ >il~G~J Ms'51G<1 S-R Flip Flop ~ ,
~ m ? S-R Flip Flop \£l~ CiflM><.tS~ IS ~~ ~ M~ I

b) Give the Circuit symbols and truth tables of NOR and NANDgates.

NOR IS NAND ~~G~'i1 ~ ~ IS >i\bJ>il'i1o{) ~ ~ I

- _. -
--- -~
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8. a) What is the principle of C.R.O.? Howcan be unknown frequency determined
with the help of a CRO ? 2 + 2

b). What are the causes of loss of energy in Optical fibre? What do you mean by
Bandwidth and Channel capacity for the Optical fibre communication ?2 + 2 + 2

Optical fibre ~ ~ ~ ~c:t ~ \5[~ ~ ? Optical fibre ~~~ ~ Bandwidth
~~~Channel capacity ~ ~ c<n<ImT?

GROUP-C

9. a) What do you mean by Operating. system ? Mention the names of some
operating systems.

b) Write down a FORTRANprogramme to calculate the third arm and area of a

triangle. Given two arms a = 4·5 and b = 2·73 and the angle between them is
e = 40°.

FORTRAN ~1~1C":)~~ Rl~C'S1~ ~-.51?l ~ '!3 C"*\Q<:P'1~~ ~ I Qf'!3m ~ Rl~C'S1~ 1fG
~ a = 4·5 b = 2·73 ~~~ ~oo:f \5I~<t\51 C<m~ ~ e = 40° I

c) Distinguish between a compiler and an interpreter.

10. a) Write a C or FORTRAN program to convert the Fahrenheit temperature to
Centigrade.

<:P1C~"'I*G~9j~1\Q~ ~ ~9ff~~ ~~ C ~~ FORTRAN C~~~ ~

4

b) Write a C or FORTRANprogram to test whether an integer number is even or
odd. 6


