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1. w=(o [l SRPTYd o[ w% Teach! MMk Sferedr : 1x8=8
Choose the correct answer from the
following :

(@) I 961 TR e RS fan F1 ST T+ X7 =7,
e @ A|fvre 2792

If a torque acting on a particle is zero,
then what is conserved?

(i) 3 9
Linear momentum
(i) *&
Energy
(iii) AP S
Angular momentum
(iv) S7RQ SGIRF20]
All of the above
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(2)

(b) @BI (MO CSTRTFT AT SACACH Tool aNS 23

The moment of inertia of a solid sphere
about diameter is

P 2

1) — MR

(1 5

(ii) %MR’z

(i) MR?

: 1 2
iv) — MR
(iv) 5

e M SE R (305 (TR ©F SIF 01 |

Here M and R are the mass and radius of
the sphere respectively.

(c) A N T 4 GO ATNS 2AfSTFA kBT w9
e, FoF TG AT FfH 05 =W

If a system comprising NV 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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(d) @bl wJeE bl T P R @GR, e
Seep| 1 T

A liquid does not wet the surface of a
solid, if the angle of contact is

(i) 90°9(F I9 =
less than 90°

(ii) >0 =
ZEero

(iii) 90°9 M+ =F
equal to 90°

(iv) 90°%(F (AR =
greater than 90°

(e) OFd (FMd ANANCT 7ol BIRF CICTYER 2
Which of the following materials does
not possess rigidity modulus?

(i) ¢siol 9%
Solid

(ii) 9=
Gas

(ii}) 9=
Liquid

(iv) (o
0Oil




(%)

() Fe1 9 2] o[ A fiea e o e
349 GTEAT @] (2R

Heat cannot flow by itself from a colder
body to hotter body, is a statement of

(i) SRR KISl
conservation of mass

(i) SEsfeRem 224 4

first law of thermodynamics

(iii) wrsfefierE o 4

second law of thermodynamics

(iv) S9CATE SRS
conservation of momentum

(g) 100 °cz. = —23 °=. T¥ere f@m 39 FIfS
3w 9o wFel 29

The efficiency of Carnot engine operating
between 100 °C and —23 °C will be

, 10
2025
100
fi) L0528
100
iy 373+250
373
iy 373250
373
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(5)

(h) FEIEI [T T ORAHICS *fe 13519

In the black-body radiation for all
wavelengths energy emission

(i) 3@ =@

increases

(ii) < T
decreases

(tii) G AT
remains same

(iv) S7{9 o8 =15y
None of the above

2. TR & @I wiont o Ted P 2x8=16
Answer any eight of the following questions :

(a) TTO IEF TE SIGF S GO FFd FI#
4

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

(b) CFIE TP ACCE o I 91 5 a1 =9
e 0-2 . PR @HE Gies 9B Sev[Fe
0-02 /. an-ff. =R fem <R wmz|
CONEFCOR o/ R §a9 511 41 |
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(6)

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.

(c) TEORFR SFY FAF Y T 7 W 0EI
e @1 SR SCACTE Fads Tl aFe
g == |

Determine the moment of inertia of a
rectangular uniform lamina about an
axis passing through its centre of mass
and perpendicular to the plane of the

lamina.

(d) 126 (z f. TPF T JoR W @oF 07 1.
[T <41 B FHRATAF SRS A TGRS
o0 fF. an. @& fred  WYUEH S{EeRA
0025 5. i, =1 wewEE 2WEd LT
1 |

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 0-025cm. Find the
Young’s modulus of the material of the
rod.
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(e)

(g)
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(7))

SlrpsifofdeEma *Fed J@eo! =1 @B AfREE
oapre S W T W A AT
FEOIAE’ *AC6 T 4 |

State zeroth law of ther}nodyna.mics.
Explain the law by drawing a neat
diagram and use the word ‘adiabatic’ in
the explanation, if necessary.

ARSI OF SRREAE sty Tz
el

Distinguish between reversible and
irreversible changes with examples.

a1 a5 3 i we SR
727 °=. IFoA dfs fifte 300 @@ *fe
R[fFgg 09 | R e e Sfer | B

#3F, 6 =5-67%x1078 g6 2 afen* |

A body has a surface area 5cm?2 and

temperature of 727 °C. It radiates
300J of energy per minute. Find its
emissivity. Given Stefan’s constant,
6=5-67x10° Wm™=2 K
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( 8)

(h) Faaz fafeqa 3o «fes faeem faa
HICEAGA] <41 |

Discuss the distribution of energy in
black-body radiation spectrum.

() RS o1 oty Rowa >@ fo= |

Write the Kirchhoff’s law relating to heat
radiation.

3. @[ A (P wont 2 Ted SRA 6x8=48
Answer any eight of the following questions :

(@) e wEE e @@ @bl IF 99N
PP Sfener |

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

(b) GEHm wgr ~@ e Sfed FAIEIE!
Tferaq |
Deduce Lagrange’s equation of motion
from Hamilton’s principle.

() WS @I (v), I @M (K) AE Tl
BARE (M)F A& ST=o=ECT FIoF 91 | :

Establish the relation between Young’s
modulus (Y), bulk modulus (K) and
modulus of rigidity (n).
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( 9)

(d) 9b1 TS SR SREETS FREeR AR
Tfeta |

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

(e) 2FS =4 AE Cp —Cy =R JAWIICET T

- 3fEtE orefeReme g i e 94
S Cp HIF Cyp (AR TCH (THOM 1 SE
e $EF 4T SEe AT Seefse o,
F R (32 [a@al g &6 |

Apply the first law of thermodynamics to
establish that for a perfect gas,
Cp —Cy =R, where Cp and Cy, stand for
molar specific heats of the gas at
constant pressure and at constant
volume respectively, and R is universal
gas constant.

() &4F° ORI Fa0F PIRF IE @& A,
PVY=57% | 2320/ fFery i e |

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

symbols have their usual significances.
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(9)

(h)

0)

P16/123

( 10 )

-3’ =vaciee @ for=l S 2T 4 |

State and prove the Stefan-Boltzmann
law.

STCARR aifeare mam e Vi3 291V, SoecE
oS 28T AEe R FRA dFTRIM Sfered,
% (orem e eem M EF |

Deduce the expression for work done in
expanding m gram of gas from volume V;
to V, under isothermal conditions, if M
is the molecular weight of the gas.

GTel AP (SifeT SIkeR WIpl 1 | AT
TEq RIS Gue| IEe] aF SrEd ! I
219 34T |

Explain the physical significance of
moment of inertia. State and prove the
theorem of perpendicular axis in case of
moment of inertia of a rotating body.

DM H e s g 2 3w[ (SIfos @
A7 4 1

What do you mean by Hamiltonian H?
Explain its physical significance.
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4. wog R @I goR oY G B 4x2=8 -
Write short notes on any two of the
following :

(@) @S SR F TR RIFHReTol

Angular momentum and its conservation

(b) I SRS @ I
Work done in 'twisting wire

(o) <=5’
Entropy

(d) STEET (FOrRET

Ultraviolet catastrophe

%k A
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