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PHYSICS
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Course : 101

( Mechanics and Thermodynamics )
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Pass Marks " 32/24

Time : 3 hours
The figures in the margin indicate full marks
Jor the questions
1. oS fll PP IR % Toacht IR e : 1x8=8
Choose the correct answer from the following :
fa) 2 MR? <=s Fil FAOR wwO T ? -

%MRz is the moment of inertia of

(i) CTEAFIT (AT GO/ TR AR ST

a spherical shell about its diameter
(i) CTARPR (A BR R GO =S

SRoCH

a spherical shell about a tangent
(it}) CoMB1 (T BR WA AT AT

a solid sphere about its diameter
(iv) CONBT COMeT GO TR GOt =opfS SLTH

a solid sphere about a tangent
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(2)

(b) I GBR S[S feF T WY T [ T
& P e :

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

fi) (Rl9F @9 / Angular velocity
(i) T SR / Angular momentum
(i) (ARF S / Linear momentum
(iv) ¢RTF @ / Linear velocity

(¢) G b1 A RGN IR Fom 2

The Hamiltonian of a system is a
function of . <

(i) TRAFS TS
generalized coordinate
(i) SRANFS SRR
" generalized momentum
(iii) TRATS @
generalized velocity
fiv) (i) S (ii) TCaT
Both (i) and (i)
(d) T Bl ERA TNEADIE R iy 2
The Lagrangian of a system represents
(i) Q@9 / momentum
(i) SR IqF s
momentum and energy
(iii) =% / energy
(iv) €1 b oy
, None of the above
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(e)

o

Po/298

(3)

Aot o Rl
Stress and strain are .
(i) eI 3G WS TS

. directly proportional according to
Young’s law

(i) T @ WS TPIRR
directly proportional according to
Hooke’s law

(iii) I [ TS IWNSS
inversely proportional according to
Young’s law

(z"u) ST OIS T

None of the above

9Bl S MYl IR/ P IR Gd, i
Fieop (IR T

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

(i) 90° OF T4 W
less than 90°

(i) 7 =]/ / zero
(i) 90° I 7N W / equal to 90°

fiv) 90° ©iF AR =W
greater than 90°
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(4)

@) B DR @ISR IR @ @

The angular velocity of the second hand
of a clock is

(i) 2n rad/s (ii) % rad/s
(i) -“— radfs  (iv) 2_" rad/s

(h) 100 °C =% —23°cWrﬁmewfﬁ
Hem OR el X7

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

. 100+23 100 23
{) 100 (i) ———— o0
iy 373+250 . 373-250
373 373
2. R R T S 2R e T ; 2x8=16

- Answer any eight of the following questions :

(a) CRfT SRS AT 700! foIr o ot 30 |
State and explain the law of conservation
of angular momentum.

(b) - TFO TNT WE (FNF SHIR TS 7
oM 9
Establish the relation between moment

- of inertia and angular momentum.

() FHWW wRIeE TR WRIR

FRYTAR R R

What are the advantages of Lagrangjan
dynamics over Newtonian dynamics?
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(5)

d) R arerivs e forn
State d’Alembert’s principle.

(o) ‘e wIRT @R w1 SR
|
“Steel is more elastic than rubber
Justify the statement.

(H Cl TR <O WA M RE TR A
R wvel IFNY AT 91, 'S et TPy
50 cm.

Calculate the radius of gyration of a solid
sphere rotating about its diameter if its
radius is 50 cm.

(g T ewe W B ow oS
n=2x10"" N/m? &% ¢ =0-25.
Calculate the value of Young’s modulus.

 Given n=2x10° N/m? and 6 =0-25.

) wrefe Rere pe Afew fra e
[ F4
State and explain the zeroth law of
thermodynamics.

(@ oeragRm Rerfy ARG SR Jrm 1
Explain in brief the ultraviolet
catastrophe.

3. wed QR Wbl 2R TE I : 6x8=48
Answer any eight of the following questions :
(a) wqcfwcﬁrlﬁzﬁ—ammﬁ{mvw
o (FT SRR TS WY o
arf*t %ﬁl@ !
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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.

(b) CATBT CETE BN RAR TS BT IRACF Spol
ame i+
Find the expression for the moment of
inertia of a solid sphere about a
diameter.

¢ TANE MR AR MG FANIIMH! By |

ol 1 W [ROR A m TA 90l T (qE

AR oo i SRR wm@!ﬂﬁ¢w
Tz IR AfSH 0

e+%e=o

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

6+%e=o

(d) TRAFS TAIR WF TEFOR T A 9
TR T TURATS AT AR
Ry afa F411
What are generalized coordinates and
degrees of freedom? Explain the

necessity of generalized coordinates with
example.
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(7))

fe) GO SR O 1, AP r AF TGO BT 1

(g

P9/298

Mo @R TR R ®WR o =, =3
Srerifis 1 aerEif Sftean o

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. '

(TS (A R 93 IS TP &R e
9 e t1od oFrEIf A

P=2T(i+l]
n n

e gaze IR WHIR o w9 IH
% | ¢ TR JIR IR o RN e
PR TITFR Tere &3 SRS oot fAdfy 741 1
Show that for a liquid, excess pressure
acting on a curved surface of a curved
membrane is given by '

p=2r ( L, -1-)

n ro,

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

26 Wem R I B TS HPR SIReS
R W 9 JNI Ty =T 20 16 e
<R el [ 97 AW T, =0K W T, 0K
o QR Rz Sl =, @@ e & 2°79
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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 ?

(h) TIRPR RGN IF SRS afmR
aer B Tl Rem dww s
ARweIN
Distinguish between reversible and
irreversible process with examples. Write
the limitations of the first law of
‘thermodynamics.

() 3 @ R BRI @R Rew @ e
AR-Re @ IR FRI AT

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

4, R R @ PR 5 G o 4x2=8
‘ Write short notes on any two of the following :
(a) . T TR W 3@ Rsaq

Spectral distribution of blackbody
radiation

(b) &l JPIE _
Radius of gyration
c) I Yem
Carnot engine
* % &
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