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

PART- I

PHYSICS- General

Paper - I

Duration : 3 Hours I [ Full Marks: 100

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

The figures in the margin indicate full marks.

~ <T~ ~ ~ CC1~ <n~~ I~~~~~~'~~I
1. Answer any ten questions : 10 x 2 = 20

a) What are the dimensions of a and b in the gas equation (p + :2)(V - b ) = RT?

( P + :2 ) (V - b)= RT - '5fW1 ~~~ ~~ '1~<P'lW'1 a'8 b ~~ ~ f<l5?

b) Find the value of 'p' which will make following three vectors co-planar :
/\1\/\ _ /\ /\ 1\_/\/\ /\

A = 3 i + 2 j + k, B = 3 i + 4 j + 5 k, C = i + j - p k

- /\ /\ 1\ _ 1\ /\ /\_/\/\ 1\

A = 3 i + 2 j + k, B = 3 i + 4 j + 5 k, C = i + j - p k

A thin uniform rod of mass M and length 1 has moment of inertia I=! M12
3

c)

abou t an axis passing through one end of the rod and perpendicular to its

length. Find its radius of gyration.

~~ ~ ~ ~ ~ M ~~~ ~ 1 -~~ ~~ ~~ '8 ~ ~ i71~~lC<l\5I<l~ ~

~~~~~~ 1= ~ M121 ~~WJO~~~R~~.I

---
---- --
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d) What is neutral surface in the case of bending of beam?

.q1~IC"'l1~ 0l'Ci£f ~9f~ \5G1 *,l\5 f<7i ~ ?

e) If the earth suddenly contracts to half of its present radius. what would be the

length of a day?

\5l1~M~~IC<l ~ ~ 9jfm "<lWfI~ '5l"C~ ~GI CSfCC1"<l5\5'(1m ~~ w ?

f) What is meant by Doppler effect?

\5'9fG'j"@ ~ ~ f<7i c<rWIR ?

g) What are beats?

~'$I ~NYf f<7i ?

h) What is critical velocity in the case of fluid? On what factors does it depend?

~ 0l'Ci£f ~t;f f<7i ? c<!SR c<!SR Rl1;jC~'$I %9Kl" ~1t~ ~ ?

i) Define Thevenin theorem.

j) Find the number of degrees of freedom of a rigid diatomic molecule.

~~ "W fu-~~ \5T~ ~ ~~~ f.fcfu ~ I

k) What is solar constant?

~~f<7i ?

1) Find the ratio of c2r.m.sof gas at 200 K and 800 K where cr.m.s is root mean

square velocity of gas molecules.

c<I5Ff~ r.m.s ~t;f. cr.m.s~, ~ ~ 200K '8 800K ~\5BT c2r.m.s~~~\5f19ff\5

<15\5 W ?

m) What is the difference between 'Phon' and 'Bel'?

~' '8 'C<lC1' - ~~ ~~ 9fT~ f<7i ?

n) What in the unit of capacitance in 81 system?

81 ~ ~I'$I~C~'$I ~~ f<7i ?

0) Determine the time period of simple harmonic motion given by the equation
3 f + 12 x = 0, where f is the acceleration and x is the displacement.

~~ ~ ~~ <mr ~'1 3 f+ 12 x = 0 ~ 9f~~~IC4 f.fcfu ~I ~~ f=~· '1

~<r~~'1 = x I
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Answer any three questions: 3 x 10 = 30

a) Obtain a unit vector which is perpendicular to the surface grven by

x2y + 2xz = 4 at the point (2, - 2,3) on the surface. 3

x2y + 2xz = 4 ~ (2, - 2, 3) ~ ~~ ~~ ~ R'fu ~ ~ ~ ~ ~9@

'6l~~ I

b) . - 3/\ 2/\ 2/\

Show that A -= (4xy - z ) i + 2 x j - 3 x z k is an irrotational vector. 2

c) What are Galilean transformation equations ? Show that under Galilean

transformation, the length of an object remains unchanged. 1 + 4

"111f¢1f¢1'8 ~~ ~COf ~ f<ls ~ ? ~ ~, "111f¢1f¢1'8 ~~ ~ C<!SR ~ ~

~9j~<lfG\5 ~ I

a) Derive equation of motion of a rocket. 5

b) Show that for a conservative force-field work done IS independent of path of

motion. Also show that total energy is conserved. 3+2
~ ~, ~~ ~r~ffi<lC4NCI1l~ iSMl 'f\5<q51~ ~9R~ ~~ ~ ~ -n I '5f@'8 Ct:f~ ~,

~ XJfu; ~~~ ~ I

a) Define Young's modulus (y), Bulk modulus (K), Poisson's ratio (a) for a

homogeneous isotropic solid medium.

Also prove that, Y= 3K (1 - 2a). 1 + 1 + 1 + 3
~~ ~ >1~{t;tM~ ~ ~o ~9T$" (Y) '6l1~\!H ~ ~9T$" (K), ~ \5l19f1\5 (a)-~~

~~~ Wrl ~COf ~~, Y= 3K (1 - 2a).

b) Derive the gravitational potential at a point outside the solid sphere.

Rm C"llC4C<q5~iSMl ~ C<!SR ~ ~~I<q5~~ ~ R'fu ~ I

4
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a) Establish Poiseuille's equation for flow of a liquid through horizontal capillary

tube.

\5li'tfil<p ~ ~ ~~ ~ ~ ~ ~ Poiseuille's ~~ ~ ~ I

5

b) Establish a relation between torque and angular acceleration of a rotating rigid

body.

~"<PfG- \5l1<l~~ ~.~~ '8 ~~ ~'"@ ~ R~ ~I

3

c) A couple of 108 dyne-em is applied to a fly-wheel of mass 10 kg and radius of

gyration 0·5 m. Find the resulting angular acceleration. 2

10 kg ~ ~<f~ 0·5m w:i>~ <nPn~-~'<3" ~"<PfG- ~-~ 108 dyne-em ~ ~ ~

~~~'lR~~1

a) Derive an expression for the excess pressure inside a curved liquid film.

<l\$>j(3Bl \5l~R!l~1t \5lfGP.J'<3"m~ ~1~1C41 R~ ~ I

4

b) A drop of water of radius 1mm is sprayed into a million drops, all of the same

SIze. Find the energy expended In doing so. Surface tension .of

water = 72 dyne/em. 3

1 mm ~ ~"<PfG- ISiC4M4:C<P~ ~ ~ \5l1<PIc~~ ~ ~ \5f~ ~ ~ I ~l\5 <1S\5

xtfu; ~ ~ ? ~ ~ = 72 dyne/em.

c) Describe how the co-efficient of viscosity may be determined for a liquid by

Stokes method. 3

~ 9j~fG", ~ ~ >j1"8\!)I~ R~ ~ <mT; <f~ ~ I

a) There is a minute circular hole at the bottom of small hollow vessel. The vessel

has to be immersed in water to a depth of 40 em before any water penetrates

inside. Find the radius of hole if the surface tension and density of water be

73 dyne/em and 1 gf cc respectively. 6

~"<PfG- ~ <l>r9f1 9f1OO ~ ~"<PfG- ~ C~~ ~ ~ I ~ ~ 40 em C\51<lIC<'il

~~~~~~~~~I ~<nPn~R~~~~~'8~~~

73~/m'8 1 ~/m~1

b) Derive Jurin's law. 4
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Answer any two questions: 2 x 10 = 20

a) Starting from the expression of pressure exerted by an ideal gas show that it
can also be written as P = nkBT, where symbols have their usual meaning. 4

\.!l~~~ m~ ~ C~ ~~.~ mR~ \.!l~ P= nkBT~'8 CC'f~ ~

9fT@, ~~ ~~fc1 ~ ~~ I

b) Obtain an expression for most probable speed of ideal gas molecules.

\.!l~~~~~~~~~~~R~~1

c) State principle of equipartition of energy.

~ >-j~f<t~I'81~~ ~ ~ I

2

a) Write down the Fourier equation for one-dimensional flow of heat explaining

different terms. Obtain its solution for the following boundary conditions:

i) At x = 0, Oe= 00

ii) Atx=oo,Oe=O

iii) . At x = l, Oe= Om

where 00 is the temperature of source in excess of surroundings and Omis the
1

room temperature. 2"2 + 5

~ 9f"f~m <m~ ~ 'm~ ~ ~ ~P.I~lt~~ \.!l~~lful~ ~~ fc1~1

H~f¢1~ ~ ~ ~ \.!l~ ~~ R~ ~ ~

i) x = 0 05 °e = 00

ii) x=oo050e=0

iii) x = l05 °e = Om

~~ 00 ~ ~e,QRr m~ ~ '6lRbP.l® GT~ \.!l<l"0Om ~ ~ GT~ I

b) Plot Oeus X. 2~
2
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a) What do you mean by state function? Give an example.

~~~~~~?\!l~~qml

1 + I

b) Obtain an equation for adiabatic transformation of an ideal gas. From there

find a relation between temperature and volume. 4 + I

\!l~ ~ ~ ~9f 9fP.l<l~'"'i~ ~~ ~ ~I ~ C~ ~~ '8 \bll~"'"'i~

~~~~I

c) Draw the T-S diagram of a Carnot cycle. 2

d) Give the physical significance of entropy. 1

a) Define emissive and absorptive powers.

~q \!l<r~~q "4'~"1~ ~~W1m I

2+2

b) State Newton's law of cooling. Obtain it from Stefan's law. 1 + 3

c) A black body at temperature 1646 K has wavelength corresponding to
maximum emission (Am! equal to 1·78 micron. Find the temperature of moon
(assumed to be a black body) if Am for moon is 14 micron. 2

I!l~ ~ ~ 1646 K ~~ 1·78 ~1~\£»'"'i~ ~ (Am! ~~ ~q ~ 9ff@ I ~

~\5T~ ~~ (~ffi~\!l~~~) <rN~ Am -I!l~~~ 14 ~I

Group - C

f<f5t~- ~

Answer anyone questions: 1-x10 =10

a) A wooden cylinder of mass M and cross-sectional area A is floating in
equilibrturn vertically on a liquid of density p. If the cylinder is depressed

. slightly and is then released, show that the cylinder undergoes a SHM with

time period ( T = 2. ~ p~g J. 5
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M ~ t£l<r~ A ~ ~ t£l<!% ~ ~~ P 'i(j"'l~?f'8" t£l<!% ~ ~~ >11~II<11iHl~

~~~ ~ m9f ~ N-CC1 ~ ~ t£lre- ~ 0fTC'f~ ~ ~ ~ ~

[ T =2"~ p~g J

b) In air; the frequency of sound wave is 256 Hz, amplitude 5 mm and velocit

330 tuf «. If density of air is 1·29 kg/m3, calculate the intensity of sound wave.

<Tn!.'m~ ~~ ~ 256 Hz, ~ 5 mm, ~. «I"<;t 330 txi] s <TN <rr.r
~ = 1·29 kg /m-' ~~, lCj4t~t5f~ ~ R~~I

c) What do you mean by sharpness of resonance?

\5Ii"'lI(ff~ G)~\!)I ~ f<ts ~ ?

a) Find an expression for the velocity of transverse waves in a stretched string.

t£l<!%m ~ ~ 21<1I?;1~I"'lG)<f<Is~ ~~ ~ ~rti1~i'711R~ ~ I

b) Calculate the velocity of sound in a gas in which two waves of wavelengths

50 em and 50·5 em can produce 6 beats per sec.

50 em t£l<r~ 50·5 em ~5ft"fC4'I~ ~ ~ c<!5"R"'>flWf ~ C>1t<lSt"S6 re- ~~<lSt~ ~ ~

~ '>flWf ~ «I"<;t "<IS'3~ ?

c) What is the absolute intensity of a 60 dB sound? Take the standard intensity

as 10-12 W 1m2.

60dB~~~~"<IS'3? ~m~"f~ = 10-12W/m2 I

Group - D

Answer any two questions : 2 x 10 = 2C

a) Apply Gauss' law to obtain electric field due to a uniformly charged infinite

cylinder at a point outside. 5

')1i'St>1~~ ~ <]S"@t£l<!% >pl~~lt<l ~ ~ ~ C<lC'jt"'1~(f>ll¢1'\5lt~~) ~ \!l"<ISfG

~~~~~~~I

- --..--.----- - - ----
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b) Obtain an expression for electric field at a point (r,O) in free space due to an
5

electric dipole.

a) Find an expression for capacitance of a cylindrical capacitor. 5

b) For the following circuit obtain Vth & Rth :
5

16. a) Write a short note on Seebeck effect.
4

b) For a thermocouple, the junctions of which are at temperatures ocC & t'C. The

Seebeck e.m.f. is E = 16t -0·04 t2 IlV. Calculate neutral temperature, inversion

temperature and thermoelectric power at inversion temperature. 2+2+2

l!l~ ~~~ Jf~vn~ ~ ~~ o-c l!l~O rc \£l~~ ~~~ ~ ~e,~ ~

E = 16t -0.04 t2 IlV ~~~ frr:R~ \51~, -@-e,~ \51~ '8 -@-e, ~~

\51~e,~~~1


