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1. wore fran g Teg faar 1x8=8

Answer the following as directed :
(a) @1 IEF @77S fF 91 SR ARIE| 2
TS Q1 79 A | (W% 7 S, fo74)

The rate of change of momentum of
a body is equal to the force acting on it.

(State True or False)
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(2)

(b) *P= o e @%d @R @E SFE A
Q9 R AEH GO QNS B

The moment of inertia of a circular disc

about an axis perpendicular to its plane
and passing through the centre is

, MR?
(i)
4
.. 5MR?
(ii)
2
fiii) | DL
2
@) 3 MR

(9% TwACo! A1 Sferear)

(Choose the correct answer)

() T (F) =< 5% (7) o< 5 2

=3

The relation between Force (F) and
= .

Torque (7) is given by

() T=F.-72
[ T=F/7
fiii) T=7xPF
iv) T=7-F (% Taqesr aifs Terear)

(Choose the correct answer)
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(3)

(d) “P PFE SI 9% (T
The SI unit of surface tension is

1

() dynecm
(ii) Nm™!
(iii) Nm 2

(iv) dyne cm ™2 (o TeacoT A1fo Tferean)

(Choose the correct answer)

(e) °Bba Seed qWT A 2

Limiting values of Poisson’s ratio are
sl <o<2
(i) -l<o< %
(iii) -1<o<l1 (% Teqch! A1 Tieren)
(Choose the correct answer)
() FO© RR Ao @I 69 T

The angle of contact (8) of mercury with
glass is

() ©6=90°

(i) 6 <90°

(iii) 6 >90° (= et 1o Tferear)
(Choose the correct answer)
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(4)

() <=’ 2APReT afiFwrs R — |
(et 32 »f <ir)
In natural processes, entropy always
£ (Fill in the blank)

() G A

remains constant

(ii) @ =
Increases

(iii) ZPT A
decreases

(h) JTEFI A& T

According to Kirchhoff’s law

(1) b constant
a
o2

(i) —% =constant
a

vl L0
(iii) —~ =constant

ey (@%WW%%%W)

(Choose the correct answer)
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2. e Teq fam - 4x4=16

Answer in short :

(@) ETO TP CFAae YA TAR™EE S
ToAICH! 2AfSHT 4T |

Establish the theorem of parallel axes in
case of moment of inertia.

(b) ez 2 A P fve afem2 fem
gor Rem 2

What are constraints? How do they affect
the motion of a mechanical system?

(c) @ T @ Bfegre SR fSo9e (i e
AT quf R dfe 9T SEeAe [HiZe 7S
e T L x afewet x Rl |
Prove that within the elastic limit the

potential energy stored per unit volume

of an extended wire is % x stress X strain.

(d) ST e &0 I CFae AW [T A"
A< 2

What is a perfect blackbody? How is it
realized in practice?

G241 /Or
RPN @191 001 Frey proezea 7@ forn =i aefeqy foayy |

State and illustrate Kirchhoff's law
relating to heat radiation.
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3. (a) 9Ol *Mahos AP FAREARPT IEE CART Q59

(b)

(c)

T T WE (AT SIS TR I 21
4 |

Prove the conservation laws in case
of linear momentum and angular
momentum of a system of particles.

TEel NS SF gfq [PTE el B ogE e

What do you understand by moment of
inertia and radius of gyration?

HROIPE TqN FEF G O (PHEY o <9
I AT TTel g W ey 90

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.

W4T / Or

R T e oF SIEET eEt @ 9

Teofese 100 ¢z . (e qeret weq gefa umis:
fef 4 |

Find the value of radius of gyration of
a rod of length 100 cm about an axis

passing through its centre of gravity and
Perpendicular to its length.
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4. (a) T aC=TRIBI F@Ach! A FR e AMoRFe
HAFeICo! AfSDr F41 | 8

Derive Lagrange’s equation of motion
from d’Alembert’s principle.

(b) e afewamigad AN &1 S 2O GTPIoIP
Swrzae fa | 3

Name different types of constraints, with
an example each.

5. (a) 49 N @, Ffomem A cmedfs crae
Y =3K(1-20), IO Y 3T BT, K SHSA
BT WF ¢ B2AT SAS 1° . 5
Prove that for an elastic body
Y =3K(1-20), where Y is the Young’s

modulus, K is the bulk modulus and o is
the Poisson’s ratio.

(b) 3%x107> m FPTHE AR R 9o fooqw
ST el S B ot | T e o e 1 T A
20x107° N/m. TI@oR P R 2 3

Calculate the excess pressure inside
a soap bubble of radius 3x10™° m

surface tension of the soap bubble is
20x107° N/m. Calculate the surface

energy of the soap bubble.
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6. (a) SCARB SF FaOI] AREET SMAPRARN A | 6

Explain isothermal and adiabatic
changes with examples.

(b) IFGa ~fRET Oe Bfga 3T faan e T
T3 wH9l 9l F9 | 8
Describe Carnot’s reversible heat engine

and calculate its efficiency.

(c) wriefer & S TRCHE TwoR e Wy AR
qzEi2, q@iR e | 5

From which law of thermodynamics can
the definition of temperature be given?
Explain in detail. #

7. OIS (@ AP [{iFae @2 e @ O Q-
@ AR FEE A | 5

Show that Planck’s law of radiation can
explain Wien’s law and Rayleigh-Jeans law. : ‘

* K K
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