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The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in

their own words as far as practicable.

1.  Answer any six questions: 1x6=6

@I BTG AT TS 7S ¢

a)

b)

d)

What is the unit of viscosity?
AR 975 52

Determine the dimension of Gravitational

Constant.
WA & W) el 541

Write down principle of equipartition of

energy.

“Ife Ffreten |ifel @12 |

What do you mean by black body?
PEIE FICF AT 2

[Turn over]

e) State first law of thermodynamics.
Sivalfefwra @2w 1 e 57|

f)  What is radius of gyration?
bR MY T A2

g)  What is torque?
53 T @12

h)  Define thermal conductivity.
oI5 sAfFIRSIERe e (@12 |

2. Answer any eleven questions: 2x11=22

@~ @M@ ame Teg we ¢

a)

b)

c)

d)
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What is coefficient of viscosity?

2RI NAOF FIF T2

Define Young's modulus.

TR GANET RS WG |

Write differential equation of motion for a
plain progressive wave.

BETOACHE TS ANFIAT 14 |

State the law of conservation of angular

momentum.

Il SAR9 AT A’ @12 |
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g)

h)
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We can dry clothes by a washing machine.
Name the force responsible for this drying

and explain.

ol SR G B FIT R @I
& M FIAT GFA FCO AR F(I 2
IR I |

What is the efficiency of a Carnot engine
operating between a source and sink with
temperature T, and T, respectively (deduction
not required). Predict the highest efficiency.
T, 9% T, SIPNIGE SIHTST G Sl
e A @l el feqter el o 2 (olelHl
BIRISEC))

State first law of thermodynamics.

wivifefma dew @t @4 | (Jeanfifes
FAT (F1L)

What is the change of entropy when 1gm of
ice at 0°C temperature melts into lgm of
water at 0°C?

0°C SIT@N 1gm IS S0 =g AT
O A2
Write down Bose-Einstein distribution

formula.

@A-SNZFBIZA A6 b @12 |
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1)

k)

D

What is phase velocity?

THITCIST FICE QT 2

What is a unit vector?

GFF (9T FIF A2

What is the moment of inertia of a cylinder
(solid) about its own axis? What is the radius
of gyration? (No deduction required)

G 0 (BIER e S ACHTE Tiey Qe
T9? TR RO IR JPAIE T 2 (slelal
FACS I )

What is conservative force? Give an example.
T 6 FICE A2 GF SUIRge WS |

The following particles obey which statistics?
RIS ey @Fiq ARPAE G 5 ?
i)  Electron

BTG

i1) Proton

o

3. Answer any seven questions: 6x7=42

@I Areof® 2 Teg 16 ¢

a)
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Write short notes on transverse wave,

longitudinal wave and beats. 2+2+2

FCFC D F9 ¢ [OFF 7%, Aqwmd)
T, A |
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b)

d)
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Establish the one-dimensional Fourier

equation for rectilinear flow of heat. 6

@RE 917 gazd (Fg aFNfes FREE
AR @74 |

1)  Write down Lorentz transformation

equations.
@GR GETAE ANFIISTT @2 |

i1)  What is relativistic length contraction?
6
SRR SRR ) Ao FIE
BIG RS
1)  Why Boyle's law is not followed by real
gas?
AR SN JCACETR G GIT BT ] (e 2

i1)  Write down van der Waal's equation for

n mole of a real gas.

n (& AT VI SR Tol S T
ST AT (@12 |

iii) The critical temperature of CO, is
31.4°C, is it a gas in 27°C? Explain.

2+2+2

CO,~g% KF5 ©I7Iigl 31.4°C| 27°C

IR G 1< o171 Tl 21 2 I |
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g)

h)
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Write down Maxwell's velocity distribution
law. Using it calculate the most probable
speed. 2+4

MIHERETR S siforas 3% @b @1 132
230 S ST A4 AGRY (191 fovefs 1 |

Show that Y =3K (1-20) where Y=Young's
Modulus, K =Bulk Modulus and 6 = Poisson's
Ratio. 6
@dle @ Y =3K(1-20) T4 Y=23R 27,
K = e RS @eF, 0 = (oI S e |

i)  Calculate the excess pressure inside a

soap bubble.
GG AR IWR OO S [ Bi7
fef =1

i1)  What is angle of contact? 4+2
o (Pl BICT T 2

Write down Plank's distribution law. Give its
graphical interpretation. What is the working
principle of radiation pyrometer? 2+2+2

20ET #fE3% IR @12 @2Aha 7=t
QRIS | @I Tfea T [feaet stizcfitR e
IE?
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4. Answer any three questions:

i)

ii)

Write down Stoke's theorem for vector

analysis.
(@37 T GO Soirimf Rge 741

By using Stoke's theorem show that
$rdi=0.
FBIFT T AAW TR FT (A
$rdi=0|

1i1) What is solenoidal vector? 2+3+1

ARTIEC (O IIE I 2
10x3=30

- foals 2o Teg wie ¢

a)
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i)

In a constant volume gas thermometer
the height of Hg column at 0°C and
100°C temperature are 125 cm and
175 cm, respectively. When the
temperature of a bath is measured by
that thermometer then height of Hg
column is 160 cm. Calculate the
temperature of the bath.
GG T2 ST o ARG 0°C @3
100°C SI+f@E sHieTd Gist JAG
125cm @R 175 cm ATMIET AW |
G oIl @ ARG 160 em =A% HIA
R | @ SRR el ey 1
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b)
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iif)

What is mean free path?
T TG/ FIF (T2

The molecular diameter of a gas is
3x108%cm. The number of gas
molecules per cm® is 3x10%. Calculate
the mean free path of the gas.

4+2+4

GFG TR G JSAL [ T | @A
9q4q AP 3x10%cm 9IR Afowd
CIFGRIBITE S1eR AT 3x10% |
A=3i+4j-5k and B=-i+2j+6k.
Calculate the length of each vectors.
Also calculate AB.

A=3i+4j-5k 93 B=-i+2j+6k
2305 (939 4od ) e 991 A B 99
W T 72
]§:f(x+3y)+3'(y—2x)+12(x+bz).
Calculate the value of b so that the

above vector is a solenoidal.

b-93 W F© T B (330 @I
ATECT 2 (ST =R

B:i(x+3y)+3’(y—2x)+f<(x+bz) |
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iii)

ii)

iii)

Show that
Ax(ﬁxé)+]§x(&xé)+éx(§x]§) =0.
3+3+4

we @

AX(BXC)+]§X(A><@)+6X(AX]§):O|
Calculate the gravitational potential at
a point P outside a spherical shell of
uniform thickness. The radius of the
shell is a and the mass is M. The point

P is at a distance r from the center of
the shell.

B I ST (o1 (I S (28T
@ % Poe TRsdE e e z@e
(N0 IPNE a ©F M @R P ™o
IR (T (AT 1 YH0Y SAZS |

What is escape velocity?

IG@9 FIE A2

Prove that V, = /ZGTM , where V_is the

escape velocity, M mass of earth, R
radius of earth, G gravitational constant.
6+1+3
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d)
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iii)

ofsTlel T Ve:,/zGTM | R %f2= eI,

M RS ©F, G TRFIR &FIF 9K V.,
& |

State second law of thermodynamics.

(Any one statement).

SisfeRm R 1@t Rge 1 (@
@ @6 [Jfe)

For Joule-Thomson cooling of a real

thtd—T—i(z—a—bj
gas prove that c (Rt :

Zlel FF AT SR G- AroeTold
09 d—T—L(z—a—bj|
4P "¢ \RT

What is inversion temperature?
2+6+2

TEFY TS FIF 0 2

Show that when a cylinder is twisted
the torsional couple per unit angular

4

twist is where the symbols have

their usual meaning.
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iii)

@mAhe @36 GIed 2dfe 9T ANF @HT

nmr?
21

KISCHIRES |

What is the relationship between the
time period of torsional pendulum and
the length of suspension wire? (No

deduction required)

Tolq el o @2 (s a0 2@
N1

The length of a wire is / meter and the
diameter is 2cm. One end of the wire
is fixed in the ceiling and a weight 70kg
is applied on the other end. Calculate

Young's modulus Y. Given (ATIJ = % .
6+1+3

Gf6 OIEF 0 [ meter | S I 2cm |
OIEE @3 2f® Piferra =6 Sz |
I O AE 70kg €& Blof & |
IR SANCES S o 9 7 ore Tl i

().,
/ 10°
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