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

Part -I

PHYSICS - GENERAL
Paper- I

Duration : 3 Hours J [ Maximum Marks: 1Q{

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

'The figures in the margin indicate fuU marks.

m~~ ~ ~ C'1~ ~~-.rmI

~ ~,~'G~ ost~ ~ I

Question No.1 is compulsory,

1. Answer any ten questions : 10 x 2 = 21

a) Find the dimension of coefficientof viscosity.

)jlat~1C~'l1~ R;fu~ I

b) For the given conservative force-field 1(r) = - ~ ~. where k is a constant
r

find the potential. -

~ ~\ffi <I'1C'1N11(r) = - ~ ~~~~, QJ~ k ~~~, ~ f.t;fum I
r .'

c) Find the- escape velocity of an object of mass 10 kg on the surface of tb
earth. Given the radius of the earth = 6400 krn (assume 9 = 10 m/s 2).

'1f~ ~ \5I<I~ ~<I$ 10 ~~ ~ ~ 'PI '1BWHl C<I~C<I'l1m I ~ ~ ~

'1f~ cut>tl~ = 6400 ~ I (~ 9 = 10 Pl/~ 2 )
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d) Show that theoretically a ( Poisson's ratio) lies between - 1 to 0·5.

Of~ Q:J, ~1N3q1\!;1C4a ( 9j~>tC~~~~) - I C~ 0·5 ~~ m:!:f} ~ I

3Show that. for one mole of ideal gas the kinetic energy E = 2" RT, wheree)

symbols have their usual meanings ..

I) Is it possible for a Carnot engine to have 100% efficiency? Explain.

g) State Norton's theorem.

h) Write down the differential equation for forced vibration. Explain the terms in

the equation.

1) What is the 'neutral surface' of a bent beam?

position.

j) A particle in S.H.M. has amplitude 10 em. time period 1·5 s. Find the time

required by the ·particle to traverse a distance 5-f3 ern from its equilibrium

~ 0flG'f"ilf\!>>t~ ~~ <1S'trn ~ 10 ern ~<1~ ("11'1~qll'1 1·5 s I >tl~Jl~".!il~ C~

5 {3em ~ \OIf\!>Jf'~~ <15~ ~ ~ G1t~ ?

k) What do you mean by the terms 'Surface tension' and 'Surface energy' ?
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1) If A = x 2 y 1- 2xzJ + 2yzR. then find curl curl A.
.

<1N "1 = x2 y? - 2xzJ + 2yz~~, ~ curl curl A f.l91l ~

m) If A = ? + 2J + 4 f( and B = 2? - J + 3 R . calculate their scalar prod
~ ~

Find the component of B along A.

~ "1 = 1+ 2J + 4~~~~ B =21-J + 3R~,~~~~~~
~ ~

~ IA~~ B~~.9fl~~?

n) Define entropy.

0) The area of plates of a parallel plate capacitor is 90 em 2 and the dista

between the plates is 2·5 mm. Calculate the capacitance of the eapaelto

farad.

~~ )j~1~;~*1~ ~ ~~ ~ C"*Jl~G'j 90 em 2 ~~~ ~ ~ ~~ 2·5 m

f:lHqqsfG~ ~ ~ ~~ f.l91l ~ I

GROUP - A

~~-(fi

Answer any three questions. 3 x 10 =

2. a) Using dimensional analysis. find the time period of a simple pendulum.

. ~ ~'1 ~ ~ ~~ ~ Cl't1G'jc<P~9j~~qslG'j f.l91l ~ I

b) Calculate V . ( ?o) .
v.(?oJ'1~~
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c) The acceleration of a particle at any time t ~ 0 is given by

~
~ dv ~ 1'\"a = dt = 15 cos 3t l - 10 sin 3t j + 20t K

~ ~ ~ ~
If the velocity v and displacement r- are zero at t = O. find v and r at any
time. 3

~
~ dv ~ 1'\"a = ill = 15 cos 3t l - 10 sin 3t J + 20t K

~ t=O~~~'i'f

R911~ I

a) Define conservative force field. 2

b) Show that. force field given by.

1= - t x + J y is conservative.

Of~~, ~~¢'jN~ 1= - tx + Jy ~~~
c) Find the moment of inertia of a solid sphere of mass M and radius r about any

diameter. Hence find its radius of gyration. 3 + 2

M ~ 'G r <ul'm~~~ ~ C'i'fl¢'jc<P~~ ~ ~~ ~ ~ ~ ~ I C'f~

C~~~~~~~R~~ I

a) Find out the gravitational field intensity due to a thin spherical shell of mass M

and radius' a (having uniform density) at a point outside the shell. 4

M ~ 'G a <ul'm~~~ ~ C~ C'ill¢'jC<fi~( ~ ~, C'i'fl¢'j<firo~9j~~C¢'j~ ~ ~ )

~ C'il1¢'jc<P~~~C~~ ~ ~~ ~ ~~I<fi~~ ~ ~ 'i'f~ ~ I

b) Find an expression for radial acceleration of a particle moving in a plane. 3

c) "Show that a shear is equivalent to. a compression and an equal extension at
right angles to each other. 3

Of~ ~, ~ ~ ~ ~ 'G~ ~ ~~¢'j~ ~ Qr~lxn¢'j ~ ~ ~'f (3

~~~.-<.£I~ >1~~¢'jJ I
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5. a) Derive Potseutlle's Equation for stremline flow of a liquid through a nar:

tube.

b) State Stokes' law and give its mathematical form.

c) Calculate the difference between the pressure inside arid outside of a sphen
soap bubble of diameter 1 inch. Given surface tension of soap solution
25 dynes per em.

I.!l~ 1 ~ cmvrn )!l;qlCii'$l 1'11P'f'$l ~~ '6 ~:~ lft-U 5lt'Pf'$l9f1~ 'l1'MT ~ I !

~~~~25~/o@f I

6. a) State Stokes' theorem on viscous force.

-i
b) Prove, E = r2 is an trrotattonal vector.

r .

c) If 4> = x2 yz + 4xz2, find t/4> at ( 1. - 2, - 1).

. ~ 4> = x2 yz + 4xz2~. ~ ( 1. - 2, -- 1) ~ t/(p ~ ?

d) What do you mean by geostationary satellite?

7. a) Prove that, Y = 2n ( 1 + o ), where Y is Young's modulus, n is rigidity modul
and c is Poisson's ratio of material.

~'1~. Y = 2n ( 1 + o l. ~~ Y~ ~~ 'O'1T1J, n ~ ~ 'O~ '6 o ~ ~9f1im

~~~I.

b) What do you mean by streamline flow of a liquid? What is Reynold's number
How is it related to streamline flow? 2 + 2 i

~'$IC'1'$1 ~~ ~ ~ ~ ~ ? C'$lii~'$I ~~~ ~ ? I.!l~ ~\:jlc<1 ~~ !I;qlC~'$I ",.

~?
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GROUP - B

Fm'f -~
Answer any two questions.

~~~~~~I

2 x 10 = 20

8. a) Define degrees of freedom of a particle. Obtain expression for 'Y for a

monatomic gas. 1 + 3

~~ ~ ~~ ~ ~ ~ ~ <uI~ ~ I ~~ ~~~~ ~ ~ y-~

~TfiI1~lil1lfrf~ ~ I

b) . Starting from the first law of thermodynamics. show that

C v = (~~)v· 3

~9f'if~M'tJI~ ~~ ~ C~ Of~ ~

Cv = (~~)v
c) A certain mole of gas at N.T.P. is expanded to three times of its original

volume. under adiabatic conditions. Calculate the final temperature and

pressure if'Y for the gas is 1·40.

~'l Dt9f '6 ~~, ~ CllM ~ ~9f ~ ~ 'Ol1~~C~~~~r{ ~ ~ ~

~ 1~~~'6Dtt~'f~~,~~'Y~ 1·40 I

9. a) Find the efficiency of a Carnot engine.

b) An inventor claims to have developed an engine working between 600 K and

300 K. capable of having efficiency 52%. Comment on his claim. 4

~~ 'OlIM~I~~~ ~ ~, ~ I!l~ ~~ ~ ~ ~ 600 K '6 300 K-~~ ~~ ~

, ~~~~~~~52% I~~~~~ I

c) Write down van der Waals equation of state for n-rnoles of a real gas. Explain

the terms in the equation. 2

n-~ m~ ~ ~ ~ ~ '(3~ )j~~~'lfG ~~ I J1-m~~C~ ~ 9fm <uI~

~I

3

4



10. a)

11. a)

,

60 PHSG (GEN)-I

Define emissive power and absorptive power of a body.

b) State Wlen's displacement law.

c) Write down the first law of thermodynamics. Using this law, establish t'

followingrelation :

C p = C v + [ p + ( ~~)T] (~i)p
where the symbols have their usual significance. 2 ,

~'Pf'S1I\!lMI1JI'Sl!f~ ~ ~~ I~~ ~ C~ M;fM~ )!~<lS'Sl'l1U ~ ~ :

Cp=Cv +[ P+(~~)T] (~np

Thicknesses of two slabs are d I and d 2 and their cond:uctlv1t1es( thenna

are respectively k: I and k 2 . If eland e 2 represent their outer surfa

temperatures when they are in contact and subjected to heat flow, then sh:

that the temperature of the contact is

e = (~)el+(~)e2
k I k2
-+-
d I d2

~ QG1C<lS'Slc<f~ll~ d I ~~~ d 2 ~~~ ~m ~'Pf 'Pfrn<lI~lqi ll~ k I ~~~ k 2 I ~

~~~~~11~~~'Pf~~~ 1~<l1l~'Sl~~~ el~~~e2:

~!f1IT'1 ~ ell, ~~ ~ ~'PflITJIl
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b) Draw Maxwell'sspeed distribution curve of molecules of an ideal gas at a given

temperature and indicate the most probable speed. Why does the height of the

graph decrease with increase in temperature? I + 1+1

I!\~ ~ ~~ ~~ a.~ ~ ~~~ ~'€~~~ C'1~.~ I!\<f~~~

~ a.~ '¢l1"1ll1H<ts ~ ~ ~ I ~ C'1~ ~ ~ ~ ~QJ ~ 9frn ?

c) Deduce ideal gas laws from kinetic theory. 3

GROUP - C

~~-~

Answer anyone question.

~~~~m~1
1 x 10 = 10

12. a) Two S.H.M.s of same frequency but different ampl1tudes ( having no phase

difference) are acting at right angles. If they are superposed, what will be the

resultant pattern? If the amplitudes are equal what willbe the result? 3 + 2

~ il1~\51c<1 fJf>~I"~ ~ ~ cma1fi ~ ~ I!\<f~~ ~ ( C<tsWll ~ 9ft~

~) I ~ ~~~ ~ ~ ~ m9f ~ ? ~ ~ ~ ~ ~ ~I?<:C61l<fl <J)

~?

b) A circular motion is equivalent to two S.H.M.s at right angles. Explain. 3

,

c) Define Doppler effect in sound. 2
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13. a) Write down the equation of a progressive wave. Explain rnathemattcalf

formation of stationary waves by the superposition of two progressive wav

t>'1~~C'f~ >1~qs~'1~'f1 I~ t>'1~~C'f~~9fffi~ ~ $)~ICq ~'l\!5~C'f.~ ~ ~ ~ 'i'f1

~'1~Of~ I

b) When two organ pipes sound together then 7 beats per second from, I

ratio of the lengths is 50 : 51. find their respective frequencies.

~ ~~ ~ <.!l~ ~ ~ ~ 7ffl "iI~qs~ ~~9fJf ~ I ~9f ~ ~ <;!)

50:51~,<.!l~~~~~~ I .

c) Write down the differential equation of a damped oscillation and explan

different terms.

GROUP - D

f.m~-lJ
Answer any t~o questions. 2 x 10

14. a) Using Gauss theorem find the electric field outside and inside of a untfoi

charged spherical shell containing charge q . ~

>pI~~lCq ~ q ~~ I.!l~ C~ C~ ~ '<3 ~ ~~ ~ ~ ~

~ >11~IC~J~~ ~ I

, b) Find the capacitance of a parallel plate capacitor assuming space between
plates is filled with a dtelectrtc of dielectric constant E o- •

<.!l-qsffl>1~I~~I'1 9fl\5 ~ ~ ~~ ~ I ~ ~, 9jl~'lJ&~ jJ~ ~ ~ ~~

~~~Eol
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15. a) State Klrchhoffs laws. Using these laws obtain the expression of the

galvanometer current in an unbalanced Wheatstone bridge. 2+4

•
b) An electrical cell of e.m.f. 10 V and internal resistance 3Q is connected

parallelly with another cell of e.m.f. 12 V and Internal resistance 2Q. This

combination is new connected parallelly with an external resistance 2Q. Draw

the circuit and calculate the current through the external resistance and the

potential difference of both cells. . 3 + 1

16. a) Calculate energy loss on sharing of charges between two charged bodies.

b) State the two laws of thermoelectricity.

, c) What is the difference between Peltier effect and Joule effect.

3

2

2
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d) The thermo-e.m.f. of a thermocouple is e ( in Jl V ) = 16·34 t - 0.021 t 2, whe

one junction of the thermocouple is at O°C and the other junction is at tOj

Determine (1) the neutral temperature and (11)Peltier coefficient at 100°C

the thermocouple.

\!l~ 'f,~~ ·tOC-\!! ~~ '8 ~~ O°C-\!! m~ \!lm9f \!l<l$ ~~~~ ~N,;bbl'4ql ~

e ( Jl V \!l~ ) = 16·34 t - 0·021 t2 I ~~osmf (1)~9f'JP ~~ 1!I<f, (11)C~

~~ 1OO°C-\!! ~~ ~ I

,


