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( Mechanics and Thermodynamics )
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1 for the questions -
1. oo fRAl PR A0 wE eIl AR Bftear : 1x8=8
Choose the correct answer from the following :

(a) 2 MR? o=Ts fadl (FIEHR &GOl T ?

-g- MR? is the moment of inertia of

(i) TR CE GOR R IPT ACATH

a spherical shell about its diameter

(i) TR (AET GO WR GO& ©opfs -
AT
a spherical shell about a tangent

(iii) CoBT (TS GO W AP AT
a solid sphere about its diameter

(iv) CoIT (oI B TR GO ~oP{F AT
a solid sphere about a tangent
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(2)

(b) I @HR S ReM F YR T W LA |

& viafre 2
If torque acting on a particle is zero, then
what is conserved?

(i) (Af4F RS / Angular velocity

(i) (¥ SR / Angular momentum
(ifi) IR sI@ / Lin.ear\ momentum
(iv) 3RS @ / Linear velocity °
@Al Bl “TafSd oA IR Fo =W ?

The Hamiltonian of a system is a
function of

(i) THRAFS FAF
gerieralized coordinate
(i) MEEANFS SR
generalized momentum
(iii) MRANFO [
generalized velocity
(iv) (i) S (i) FCAO!
Both (i) and (ii)
(d) PG GOl 1Al FANGADE R TR 2
The Lagrangian of a system represents
(i) SIQ®Y / momentum
(i) ST uF =R
v mmomentum and energy
(i) & / energy
fiv) S93 qbre 7y
None of the above

()

(3) 20

(e) ool oF R[S
Stress and strain are
(i) W 5@ TS TIPS
directly proportional according to
Young’s law o
(i) T A TS RS
directly proportional - according to
- Hooke’s law _ '
(ifi) T @ TS IV
inversely proportional according to
Young'’s law
(iv) ST «bre T
None of the above

() 9 =@ b I P R @RI, 3ficg
= (I T
A liquid does not wet the surface of a
solid, if the angle of contact is

(i) 90° O(F T W
" less than 90°

(ii) W = [ zero
(i) 90° I 3 =W / equal to 90°

(iv) 90° & @R =
greater than 90°
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(9)

()

(4)

IO WDBR (LFT IBR FF Q@

The angular velocity of the second hand
of a clock is

(i) 2n rad/s (i) g rad/s

(iti) % rad/s (iv) z—g rad/s
100 °C §F —23 °C Swvore fFm a1 w1
& GPBrR TEe 21

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

~ 100+23 100-23
% o0 @ =00
.. 373+250 . 373-250
uny ————— —_—
(iti) 373 (iv) 373
2. o R @I W0 o1 ey 3y -

Answer any eight of the following questions :

(a)

(b)

(c)
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(PP ST KT Jach! Bt o e 1 |

State and explain the law of conservation
of angular momentum.

OO ANF WF (ST SRR WS T
TR 4

Es?ablish the relation between moment
of inertia and angular momentum.

mﬁmwwwﬁ

What are the
dynamics over Newtonian dynamics?

2x8—1

advantages of Lagrangian

)
¢
|

i

3.

(@)

(e)

(9)

)

(?)

worq R o6l 2493 T&F 1 :

& ety fechr forn
State d’Alembert’s principle.

‘o wIoe QR B 7 IR e
LEE

“Steel is more elastic than rubber.”
Justify the statement.

CaBT e qﬁ?ﬂﬁ%ﬁﬂt’ﬁi‘ﬁ@ﬁﬁ
TR wwel IrY [T 39, 'S pedR IPy
50 cm.

Calculate the radius of gyration of a solid
sphere rotating about its diameter if its
radius is 50 cm. .
Wed NI W Pfs w1 fw owmr
n=2x10"" N/m? W% ¢ =0-25.

Calculate the value of Young’s modulus.
Given n=2x10'" N/m? and 6 =0.25.

oeefs ReFR pren QG B o

BRIl
State and explain the zeroth law of
thermodynamics.

wfecagar Rerfa #fRRBACE SLF I 0 |
Explain in brief the ultraviolet
catastrophe.

6x8=48

Answer any eight of the following questions :

(a)

)b P9/298
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(b)

(¢

(d)
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(6)

What do you mean by torque and
angular momentum? Derive an
expression for torque in terms of moment
of inertia and angular momentum.

(BT ¢St aﬁﬁ_im GTE AP T Too!
ame ey 3191

Find the expression for the moment of

inertia of a solid sphere about a .

diameter.

TANE AT AR ANGd FRRAWH ey |
Ol 1 1% IR SR m A G5 /e e

A TS T AR MAe SRR

IR IR 2 17
é+§e=o

Write the Lagrange’s equation for a
holonomic system. Derive the following
equation of motion for a simple
pendulum having length I and mass of
the bob m by using Lagrange equations :

6+%9=o

THRAFS TAIT qF FTOR W@ T B 7

TR W S g SreREeR
R et 714

EVhat are generalized coordinates and
cégrees of freedom? Explain the

necessity of generalized coordinates with
example.

( Continued’jj

(e)

(9)
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(7)

GO SHR i 1, AP 1 WF qGO BF 1
M 0 @ WE % |WR o =, o
seofrs FRA SR Bfeisa |

Deduce the work done in a twisting wire
of length [, radius 7, twisted through an
angle 8 having modulus of rigidity n of
the wire. ‘

(ST (@ TR 9 °oe IF &S fera
39 SRS tPR AFPRIR 2F

p=2T (-1— ¥ l)
n r;
o JEe APER IR TEA 9 I
Rz | @RR TFHC IR IR R o 2R
o TP e 491 SRS et Refe 7=
Show that for a liquid, excess pressure
acting on a curved surface of a curved .
membrane is given by
P=2T (-1— + -}—)
n T

where the symbols -have their usual
meanings. Using the above relation, find
out the excess pressure across the three
types of liquid surfaces.

s e B Y 4B TS PN ARG
R = A T Ty =T T 366 e
o el R F3? W T =OK WF Ty OK
W@@ﬁmm@,mmﬁi’a?
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(8)

Calculate the entropy change for a
Carnot engine during one cycle. What
would be the efficiency of a Carnot
engine operating with Ty =T.? What
would be the efficiency if T =0 K and Ty
is any temperature above 0 K ?

() TARPR ARG O SwiResTy  afme
MfF o o ﬁmm g Iad
FTRTORR forat |

Distinguish between reversible and
irreversible process with examples. Write
the limitations of the first law of
thermodynamics.

) ﬁi@@mﬁﬁmmﬁms@w
Qf-R S IRm FRe o7
Show that Planck’s law of radlatlon can

explain Wien’s law and Rayleigh-Jeans
law.

4. o R @ PR 5y Gr frey 4x2°
Write short notes on any two of the following :

(@) TR W RRR 365 R
Spectral  distribution of blackbody

1 SEM TDC PHY C'

radiation
(b) &% [rIY
Radius of gyration
(e) 6 3
Carnot engine
* &k
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