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1. oo Al oPPigRd /|1 wm Teach! AR Sferear ¢ 1x8=8

Choose the correct answer from the following
questions :

(@) 58S RN @I @b 75 @ Saeo o)
T GNP A 29 ?
Under  what condition, angular

momentum of a rotating body will be
equal to its moment of inertia?

i K=1
i) M=1
(iii) ®=1
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(b)

e SI@TE CIe (RS SI@s[ @Il TFF

i3

Angular momentum is not related to

' . linear momentum.

(c)

(d)

14P—4000/78

(i) 19
True

(i) ST
False

A AAAFNTIRS F4T1 A9 TS A9 (T
s o *fE TE TN = |
The total energy of a simple pendulum

during experiment in our laboratories is
always constant.

(i) 39
True

(i) TSy
False

(i) e S SEErecE 2’9
In ideal case only

Afeo17 F [PfS g=o[
Stress and strain are

(i) FEPTST—3eq A

directly proportional according to
Young’s law
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(3)

(ii) ITEFT—IFT AR

inversely proportional accordi
Hooke'’s law g e

(ii) AT —2F arEm
directly proportional accordi
Hooke’s law B

(e) T Riyer T Ngea T OB @FifRT ToICHTR
HICATZE Tl A S AN 21 Soel 7. (o0
If h ey and hgea be the rise of river water
and seawater in a capillary tube, then
()  Rryer = Psea
(ii) hriver > hSEa

() Fiiver < Peea

() G e DTSR e 25

The cvlinder of a Carnot’ :
o y not’s engine consists

() R @@ A SRR $fm

conducting wall and
conducting base

(i) FARAR @ € ARRD SRg wpe

non-conducting wall
conducting base

i) ARAR (@ S

(iii) | AR i
conducting wall
base

non-

and

and conducting
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(4)

(g) FafRe D u% 2

Which of the following is correct?

(i) w6 O B e RS |

The Carnot’s heat engine is perfectly
reversible.

(ii) TR PRI “m1(q Qoo 59 73T |

The efficiency is independent of the
working substance.

(iti) SR G2 WF

Both of the above are correct

(h) W-W@WWWW
i

Rayleigh-J eans law agrees well with the
experimental result

() 9 T

at low frequencies
(ii) TH FERHRTO
at high frequencies

(ii) e7qq qbre 7=

None of the above




(S)

2. T @3 (PN L6l AT TEF FEAT 3x8=24

Answer any eight of the following questions :

(@) GoE S ACCS §[ A @I 9B THe WiRe
ol coifod AMRPHZ T

gefq oifenfe = E
@f4F @51 = o
TG GNP = [
@ sa@et = J
JQ

A PN EFE =—-. 3
21

An object rotating about an axis has the
following physical quantities :

Rotational kinetic energy = E

Angular velocity = ©

Moment of inertia = I

Angular momentum = J
2

Establish the relation E = %_f

(b) TP AT ‘QWWWWIL@%MRQ

278 uTEl oS ACATT CONTTRCOR &S wpas Biefr
a1 ST A CTEOR Sue g

() 3
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(6)

The moment of inertia of a sphere about a

diameteris [ = % MR?. Calculate moment

of inertia of the sphere about a tangent
and hence show that its radius of

gyration is [EJ R,

(c) @bl BIEAFR Jgra oo wfefde w174 20 cm
THe A B89 IR e | g% Hg 3 9oy
0-8 g/cm® HWE HE@E @& PhE
75x107° N/m =, (S8 J@uCBE WP {4
41 | 3

The excess pressure inside a soap bubble
is equal to the pressure of mercury
column of height 20 cm. Find the radius
of the bubble. Given density of Hg is
0-8 g/cm?® and surface tension of soap
solution is 75%107° N/m.

(d) e @, o @b Rfomem W @baa
AT (0)F W —1 HF 0-59 &S AT | 3

Show that the value of Poisson’s ratio (o)
of an elastic material varies from

| -1 to {}5
(€) XFE -B).5r, =0, yubw = PR
e <y :
Name and derive the principle

Z(F®* - P)-8r: =0
I
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7))

() FTEHS SEF N AfRTSA9 FEw Fqr | @
G (99 CFAS 93 Y2 AP ARaETe SRoAq
G B9 v ~if<erée =71 sifrosic 2= 41 |
1+1+1+14=3
Define adiabatic and isothermal changes.
Express the variation of pressure with

volume of a gas in both types of changes
mathematically.

(g) et Rema ren s1acs o 1| o1 «if%e og
P TECEl W TN WE A HACACTH
“FEoIPE’ ¥l KRG FE4l | 1+1%+%=3

State zeroth law in thermodynamics.
Explain the law by drawing a neat
diagram and use the word ‘adiabatic’ in
the explanation, if necessary.

(h) Jawr Rieqer e & e ? FoFed O
i «fex @ sF 91 oF ©rs (@0e -
w1 e 7@ Wi e sk o1 ol w4 | g
Rifeaer e AR CRTS ARCE HISACEET T4
4IRECOr STORT 2fPPIMIChl =14 | 1+(Yex3)+Y%=3

What do you mean by a black-body
radiation? Draw the black-body radiation
graph between emission of energy with
frequency and point out the portion
obeying Rayleigh-Jeans law and the
portion obeying Wien’s law. Write the
basic mathematical idea forwarded by

Planck in order to explain the black-body
radiation successfully.
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( 8)

() e S SFgs I Rw W @b e
TACA SR FA G (902 TS T A,
RUEHES IR Ya+1a+2=3
Define cohesive force and adhesive force.

Explain what balances the further rise of
liquid in a capillary tube.

3. U @3 I WA 2E T&T DA 5x8=40
Answer any eight of the following questions :

(@) [T FAees GO GRAE (GEP T8 AN
AP el a7 | 2 STl APATE AP T |
4+1=5
Find an expression for moment of inertia

of a spherical shell about a diameter.
Express its radius of gyration.

B @ o o iR R A T
0TS foqr eI

ﬂ’@wﬁwwmﬂwml
SN @ @z e @3 oS S 901 T
¥ i wuay fioa Préor w1 LT T
66 5in6 W 6.9 sing. PRI TS MO
TR =ord 3 o Vot 2+2+14=5
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(d)

14P—4000/78

(9)

Correct the expression of a body rolling
down an inclined plane
gcosf

a= 5
K
1+

where the symbols have their usual
meanings. Show that the accelerations of
a disc and a sphere of same radius are
6:6 sin0 and 6'9 sin 0 respectively. Which
body will reach the bottom first?

TG NP IA2E T L 0§ SF m S99 @B
96 (P OeTe (WAl ARPRIMCGT e <=1

é+%e=o

Derive the following equation of motion :

for a simple pendulum having length [
and mass of the bob m by using
Lagrange’s equations :

ﬁ+%9=0

Gl e W fToTe @I we Ry e
fEfSmome ? Y, n % K3 6 351 Sy Bl

41 Yo+ 1%+3=5

Why and which of iron ang b beEa
more elastic? Derive an expression
relating Y, nand K.

( Turn Over )




(10 )

(e) IRl ©F M PR @FELE 05 wereg oM
A3 92 0-1 mF 2[T 0-2 m FPIES BICAFA
TR @bt 18 FRCE feum Il iR @R s1em
%41, Iz S AAE 7BoM 25 %107 N/m
Eull 1+4=5

Which of mercury and water surfaces the
pressure just below the surface is less?
Calculate the work done in blowing a
soap bubble from a radius 01 m to
02 m, if the surface tension of soap
solution is 25 x10™2 N/m.

() 9TP R 2 oyear @, RS dfETe 9 e

1RESTS wore fry yagd oom IEE o[l AW
24+3=5

55 = 00
T

What is entropy? Show that in &
I€versible process the change in entropy

Can be expressed as 8S = E;:—?

() <9%Pe Afgda s 4 @rear (i) 100 °C
%‘ﬂﬁ@a S kg 161 ke [ M 1115 B
(L =540 cal/g) &= (i) 0 °C Taseria 10 g
N e wiefred =4 (L = 80 cal/g)- CFTCH

CFTS 9F’PE Hifeada @& ? 5
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(11 )

Calculate the change in entropy when
(i) 5 kg of water at 100 °C is converted
into steam at the same temperature
(L =540 cal/g) and (ii) 10 g ofice at 0 °C is
converted into water at the same
temperature (L = 80 cal/g). In which case
the change in entropy is more?

(h) SergAE [Refeq @7 3. 57 T, foyer | 5
Write a brief essay on ultraviolet

catastrophe.

(i) EI IS SESPH (P 901 WY @ sl
S P9 2T (LS ANBIETOIE AE (2] w5
ACACE GG GNP (T P | 5

Calculate the moment of inertia of g
uniform plane rectangular lamina abouyt
an axis passing through its centre ang
parallel to its breadth.

4. T @R @I PR SRS oY BRI fora 4x2=8
Write short notes on any twoof the following :

(@) @wel TPira / Radius of gyration
(b) G’ fAE / Hamiltonian
(c) orafs Fere A8 5@ / Second law of

thermodynamics
(d) 312Fq 54 / Kirchhoff’s law

A A A
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