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Choose the correct answer from the
following :
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If a torque acting on a particle is zero,
then-what is conserved?

(i) G4 =39
Linear momentum
() *If&
. Energy
(iti) (9P SJCI9]
Angular mofnentum

(iv) SRR SHRCFIH!
All of the above
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The moment of inertia of a solid sphere’
about diameter is
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Here M and R arethe mass and radius of
the sphere respectively.

~(c) M N T I @GO Ao i kb1 e
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If a system comprising N particles, there
are ‘k “equations of constraints, then
the number of degrees of freedom is
reduced to

(i) 3N /k
(i) k-3N
(i) 3N-k
(iv) 3k—N
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A liquid does not wet the surface of a
solid, if the angle of contact is

(i) 90°S(T I =
less than 90Q°

(i) =
ZEero

(it7) 90°F A9 T

‘ equal to 90°

(iv) 90°©F (@R =W
greater than 90°

(e) @& (FARY STHAICT Fool BT R ?

Which of the following materials does
not possess rigidity modulus?

(i) (DT T
Solid
(i) ¢
Gas
(iti) O
Liquid
(iv) Cos
- 0il
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Heat cannot flow by itself from a colder
body to hotter body, is a statement of

() ST SgeRerl
conservation of mass

(@) SrrefeRwmT 22% g |

first law of thermodynamies

(i) reetefaeEE @ 7

second law of thermedynamics

(iv) SRR AT Tl

conservation o momentum

100 °CB. JF £23.°C2. T¥ors & 91 o
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The efﬁciency.of Carnot engine operating

. between 100 °C and -23 °C will be

. 100+23
U T
L=2100-23
u
L 100

... 373+250
(1i) :

373

(iv) 373 -250

373
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(h) T Rieaers sfacen SRACTHICS e e

In the black-body radiation for all
wavelengths energy emission

() & =

increases
(i) IW T
decreases
. (i) 9 AP
remains same

(iv) S°[RF OIS =
None of the above
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. Answer any eight of the following questions :

(@) TS TEPIE (FIF SICITR IS 79A R
341 |

Establish the relation between‘ moment
of inertia and angular momentum.

(b) FTW H ALACE 96 T8 4T 5 . A ST
o 0-2 . IPR @CAE TP GBI 87O
002 a-f. =gk fEm IR wwR
CIFRFGR &g (Rfas o9 o F1



(c)

(d)

A torque of 0-02 kg-m acts on a hollow
sphere of mass 5 kg and diameter 0-2 m
rotating about its central axis. Calculate

the resultant angular acceleration of the
sphere.

SRO[PFE T FeTF Q9 Ooiq 577 1P O4CP U
FCHE T SFFHY AT P[P GRS AP
faefa <4 .
Determine the moment~of inertia of a
rectangular uniform lamina about an
axis passing throughits centre of mass
and perpendicular te the plane of the
lamina.

126 ¢z, fil. AP I8 %o @rE 0-7 fi.
YIS AP [OI-FHRTEPT 89S MR T

0-0 . o\ G5 WM& wYTER SR

0-025. (2. . =0 | 7YCrE eI T fefy
54 |

The diameter of uniform circular rod is
1-26 cm and the distance between the
knife edges is 0-7 m. On putting a load of
0-9 kg at the midpoint, the depression of
the rod becomes 0-025 cm. Find the
Young’s modulus of the material of the
‘rod. -

petatueORETS S S TR T e
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State zeroth law of thermodynamics.
Explain the law by drawing a .neat
diagram and use the word ‘adiabatic’ in
the explanation, if necessary.

() ST E FORREA RIS TARIPT2
o2l fe1<1 |

Distinguish between reversible and
irreversible changes with examples.

(g) <O T opel 5 Wl = T
727 2@ 370 dfe [{iee 300 §@ «fs
fafege e | T FisfE waiss Sfersar | B
%99, 6 =5-67x107° 9% W2 (pofeq |

A body has a surface area 5cm? and

temperature - of 727 °C. It radiates
300 J of energy per minute. Find its
emissivity. Given Stefan’s, constant,
6=567x10° Wm K™
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Discuss the distribution of energy in
black-body radiation spectrum.

()RR oot oorty Reamw @ B

Write the Kirchhoff’s law relating.to heat
radiation.

3. O} [ @I o6 o¥[ Teq FA 6x8=48

Answer any eight of the following questions :

(a)mﬁimwwﬁmmm—aﬂ
AP Sfere |

Deduce the expression of acceleration of
“a body rolling down an inclined plane.

(b) EHE \Ed ORI STl e FNFIEICHT
Tfereq] |

Deduce Lagrange’s equation of motion
from Hamilton’s principle.

(c) 3{[@3 BT (V), I* BT (K) q&F o]
BNF (NI &I T T2 37 |
Establish the relation between Young’s

modulus (Y), bulk modulus (K) and
modulus of rigidity ().



(d) 9B TA© SR HAARTS (FHFOE PRI
Tfered |

Derive an expression for the capillarity
on rise of a liquid in a tube.

(e) S (7 AR Cp —Cy = R FNFIRDI T
e oepefeReme 92w oot Aeel F4 |
WS Cp WF Cpy (R FCY (ST DI A
WS FAF A SGEe e SeeHE w,
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Apply the first law.of thermodynamics to
establish that/ for . a perfect gas,
Cp - Cy =R, where/Cp and Cy stand for
molar specific wheats of the gas at
constant pressure and at constant
volume respectively, and R is universal’
gas constant. '

() 2FS CEF FROF P IW (YSA @,
PV =535 | BoeoR eg e e |

' Show that for an adiabatic expansion
of a perfect gas, PV'=constant. The

symbols have their usual significances.



(9) Teces-Tbecmm 5@ Bl W o 791 1

State and prove the Stefan-Boltzmann
law.

(h) W@ﬁr@mﬁmcwmwnw
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Dedurce the expression for ‘work done in
expanding m gram of gas from volume V;
to V, under isothermal conditions, if M

' 1s the molecular weight.of the gas.

TSl S (SIS I 1 <1 | S
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Explain,.the physical significance of
moment. of inertia. State and prove the
theotem of perpendicular axis in case of
moment of inertia of a rotating body.

2t Gl e g e
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What do you mean by Hamiltonian H ? s
Explain its physical significance.

O R
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Write short notes on any two of the
following :

(@) (9T ST F TR FIHIAIT!

Angular momentum and its conservation

(b) 47 oS @ I

. Work done in twisting wire

) G
Entropy

@) e G

Ultraviolet catastrophe

% %k



