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West Bengal State University
B.A. /B.Sc. /B.Com. (Honours, Major, General) Examinations, 2013

PART-III

PHYSICS - General

Paper- IV-A

Duration : 3 Hours Full Marks: .

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

Thefigures in the margin indicate full marks.

Answer Question No. 1 compulsorily and any other five

from therest taking at least one from each Group.

l. Answer any ten questions from the following:

c<l~~~~~g

10 x 2 =

a) Distinguish between ~onventional and non-conventional energy sources.
~ ~ \£l~\~~ ~~~ ~ 9ft~ ~9fct ~ I

b) Write down the advantages of 'rotary pump'.
'Rotary pump' \£l~~~~M ~ ~ ?

c) What is 'greenhouse' effect?
'~~~\5>t'M~ ?

d) What is solar constant? Write its value in S.1. unit.
~ ~ ~ ? S.1. \£l~, \£l~moi ~

e) What is Barkhausen criterion?
~l<$~\5C>t~~~ ~ ?

f) Define modulation index for frequency modulation.
~ m~~ iSM}m9f~ ~\~ ~ I

g) How can an S-R flip-flop circuit be constructed using NANDgate?
NANDgate-\£l~>tl~C~JMs'51C~ S-R W9f-119f ~ ~ ~ m ?

h) What are the basic advantages of an optical fibre over an ordinary Cl

transmission of electromagnetic wave?
\£l~ ~~.~ ~~~ iSM},~~ct C~ ~ ~ \!ll1(ft11~~ ~ ~~~~

~?
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i) What is SCR ? Draw the equivalent circuit diagram of SCR.
SCR ~ ?SCR"""\£l~~~~~~1

j) What is meant by 'fading' of radio waves?
~ ~~ 'fading' ~ ~ ~ ?

.k) Draw the circuit diagram of a half-adder.
\£l~ \5l(C<lllS!<tS~ ~ ~ I

1) Write the expression sin x + 5tan -Ix + loge(sin-I x) in either FORTRANor in C

language.

sin x + 5tan -Ix + log (sin-I x) ~ <:Kr~ \5f~ C \5'Im ~ ~e
m) Write the differences between a compiler and an interpreter.

~~\s~~~~~~1
n) If i = 12 and j = 10 are two integer variables, then find the values of the

following expressions :

(i) i % = (j - 4 )

(ii) j * = ( i - 5 )
~ i = 12 \£l~\j "" 10 WG ~~\~~~~~mfi1~m~Rem~ g

(i) i % = (j - 4 )

(ii) j * = ( i - 5 )

0) Write the 2's complement of the binary number 1001101.
1001101 ~,~\~ 2's complement Rem~ I

GROUP - A

~'if-<f)

a) What do you mean by wind power? Show that the available wind power from a
wind mill is given by P = JtD2pu3 / 8. where D = diameter of the blade.
v = velocity of wind blowing towards the blade, p = density of air. 1 + 4

~ ~ ~ ~ ~ ? ~ 8! ~\Sm <flG1 <mi C~ ~~ ~ P=JtD2pu3/8
C<l~D= ~~,v=~~~\Sm~, p=~~1

b) Explain with equation how energy is released in nuclear fission of 92U235 . 3
\

c) 2What is Geothermal energy ?

~~~~~?

a) Describe the operations of a Diesel cycle with the help of a P-V diagram.
Compute the efficiency of the cycle. 3 + 3

P-V~>jl~C<lJ<.£l<pfG~~~~~~'t~I~~ ~~I
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4.

5.

6.

7.

8.
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b) Distinguish between Otto engine and Diesel engine.
~~r{'G~~~9ft~~ I

c) State, whether Carnot engine can be 100% efficient.
~~r{ ~ ~~ ~~X( ~ ~ 9fm! ?

Describe the principle of a rotary oil pump.
~<t$ cm'iJlB! C\5G1 ~ ~1<R1R> <rrf.n ~ I

b) Describe a McLeod gauge and explain the working principle for it.
~1<flfG4~\S c~ <rrf.n f*I ~<r~~ <fll<lof1f\!5<m~ ~ I

a)

GROUP - B

How an Op-Amp can be used as an adder and an integrator?
~"<flfGOp-Amp -~ ~\StC<l ~ 'G >1~I<flC4<fl~ ~ ~ <ml ?

b) If capacitance C = 0·1 fl F, what should be the value of resistance R of the
network of a Wien-bridge oscillator for 1 kHz frequency?
<TN ~ ~ C = 0·1 fl F ~ ~ ~<t$ ~"'Iml$f ~ RC I$flC4C<fl~·R ~(f?f ~ <fl\!
1 kHz ~ ~~9ffi ~ ?

a)

Distinguish between positive and negative feedback in an amplifier.
m~ ~ 'G ~~ 9f"'lf.fc<l ••t~~ ~ ~ I

Describe the operation of a J-K flip-flop and write its truth table.
\£l<t$J-K W9f-~~ <rrf.n f*I 'G~ >1\bJ>1B1'tTffl W!~ I

b) Describe anyone counter.
c<T-~ ~ <fll\giGl~~ <rrf.n f*I I

c)

a)

a) When and why are modulation and demodulation required?

~~ ~<r~ ~ ~~CC4~ ~<r~ f\s~~CC1"1(f1~ ~ ~ ?

What is amplitude modulation ? Derive an expression for an arnplr
modulated carrier wave.
~ ~~CC1"1(f1~ ~~'MI f*I I ~ ~ ~ \b~U)r~ mR~IC4' R~ ~ I

Discuss the effect of ionosphere on radio wave propagation and prove that
1

~ ~ [ I - 8;~ ]2. symbols have usual meaning.

b)

a)

. [ 8U~'G ~ ~ ~~ ~ '5lICC41b"'l1 ~~ ~<r~ $fI'1 ~ fl = 1- J2

c<T~ ~~W! <!~~ \5l"~ I

b) How does 7-segment display take place?
~\SIT.<l" 7-segment display ~ ~ ?



9.

10.
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GROUP - C

a) Write tan-1 ~sin21 a I in FORTRAN language.

FORTRAN ~ tan-1 ~sin21 a I ~ I

2

b} Find the value of X from the following arithmetic statement:

X = J *4 + 3 + J **3 where J = 3.
2 8

~~ ffl p.~ J. 3
~ "'1 II I.PIWI I\::)"'l' <t\$'<lj C~ X -\!l~ ~ 1"'i~I~ ~ g X = - *4 + - + J * *3 8l~ J = 32 8

3

c) Write a flow chart and a C or FORTRAN program to determine the sum of the
squares often (10) natural numbers. 5

\!l~ ~ ~~, ~ ~1'6lf<1<p ~\~ ~~ c<n~ <mf ~ ~ C '¢[~ FORTRAN

~C~~~I

a) 2What is the role of 'Cache memory' in a C.P.U. ?

C.P.U. -\!l~~ 'Cache memory' \!l~~~ ?

b) Indicate the difference between DOS and UNIX. 2

c) Write a C/ FORTRAN program to determine the smallest and biggest among
6 ( six ) integers. 6

~ ~~\~ ~~ ~ '{3Ji~fbb ~\~ <mf ~ ~ C '¢[~ FORTRAN~ \!l~

C~~~I


