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1. ooe el SPPIRR oW1 W% Saachn AR Sferear : 1x8=8

Choose the correct answer from the following
questions :

(a) T v YoM coieaT b1 383 IS S99 O
T INFY YW 237
Under what condition, angular

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

() K=1
() M=1
(i) o=1
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(2)

() @FF SIRW IS (IRT SN @A 757
TR
Angular momentum is not related to
linear momentum.
i) I
True
(i} )
False

(c) IR *RIFINPTES T4 A RFT TS 797 (AT
1S 5 *fE T THTA W |
The total energy of a simple pendulum

during experiment in our laboratories is
always constant.

) T
True

(i) P
False

(i) @@ o SRR 3]
In ideal case only

(d) afSere we [P 7R

Stress and strain are

(i) TPSE—2es FarE

directly proportional according to
Young’s law
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(3)

(ii) ITFPIST—=T @R

inversely proportional according to
Hooke’s law

(i) TAPNT—2FT ARl
directly proportional according to
Hooke’s law

(@) T Ryper TF Rgey A GO1 (@S FACEM
IR A AT S TR AT el =, (I8

If hjyer and hg, be the rise of river water
and seawater in a capillary tube, then

() PRryer = hgea
(u) hriver > hsea
(lu) hriver < hsea

(N TR e ffrerd e =

The cylinder of a Carnot’s engine consists
of ‘

() R @ T W7D g 7@

conducting  wall and non-
conducting base

() IR @ wF AR T T

non-conducting wall and
conducting base

(i) R @ W ARRTD Pk am
conducting wall and conducting
base
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(4)

(g) FafERe @mE o% 2
Which of the following is correct?
() T T e oo e |

The Carnot’s heat engine is perfectly
reversible.

(i) IR PR 14T €[S ST T |

The efficiency is independent of the
working substance.

(iii) @] DR BT

Both of the above are correct

(h) @=-RER 7@ ATEG FAFR NS W
fifer I

Rayleigh—Jeans law agrees well with the
experimental result

) R RS
at low frequencies
(i) TH FAARTS
at high frequencies
(i) €T “Bre TZW
None of the above
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(5)

2. R (T3 (ICA SO0 2R Tew IR 3x8=24

Answer any eight of the follawing questions :

() <O ST TCCE R 2 @ < 72 Rz
1 (ST AFFIRE A

gefq s = E
&fds @1 = o
TE aANE = I
e sa@t = J
J2

AR IAMAE =— 3
21 .

An object rotating about an axis has the
following physical quantities :
Rotational kinetic energy = E
Angular velocity = ®
Moment of inertia =1
Angular momentum = J

2

Establish the relation E = %I—

(b) T CE Gl (TP TE TRE I=%MR2

0 U = AT CAETFCON &P TS el
Tq AF (S @ CEROR wWEel PP

s 3
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(6)

The moment of inertia of a sphere about a
diameter is I = % MR2, Calculate moment

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

gyration is (\/ZJ R.

(c) @b VPR IR o wifRie w9 20 cm
CWON T B B W 3 Hgy w7y
08 g/cm® wWF  trEm M oo
75x107% N/m 2, (o8 TEdR T fiy
911 3
The excess pressure inside a soap bubble
is equal to the pressure of mercury

column of height 20 c¢m. Find the radius
of the bubble. Given density of Hg is

0-8 g/cm® and surface tension
solution is 75x1073 N/m.

(d) cyem @, N B R mely o
TS (G)?IW—IWO-S?WQM?M 3

Show that the value of Poisson’s ratic (©)
of an elastic material varies from
-1 to 0'S.

(e) ZFf -P)-8r; =0, @R "W PR Saco!
fefa a1 1 3

Name and derive the principle
I(F - B)-8r; =0.
i

of soap
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(7))

() O S AR RS e o | e
GF (R (TS % G oI ARTETS TS
it Biet Rca <iRada = AfASeIcd o e 1 |

1+1+%2+%=3

Define adiabatic and isothermal changes.
Express the variation of pressure with
volume of a gas in both types of changes
mathematically.

(9) S1otsifs ReEma Few s ot | 91 1w foa
S @O I T UE A AT
‘O’ b JIYI AT | 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.

) zem RiF Fea o @7 T oS
AR e (R S I IF O (-
w1 e 7@ Wi e o o1 ol | e
BRI TS AR CHFAS AT SISIRCERI TA
YIRAICER AR APPRIFICET 1 1 1+(%x3)+%4=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)

(i) qﬁ%WWWWWﬁWI aG51 (FT
T SErR $9 9IS Rz AMel Fio 9,
I/ 4 Yot Yo+2=3

‘1

e

Pall

Define cohesive force and adhesive force.
Explain what balances the further rise of
liquid in a capillary tube.

3. TR @ @A W P TR IRA 5x8=40
Answer any eight of the following questions :

(@) AP FCCTF Bl @R TP T ART
oRPPIIFR Rt 1 1 1 wrwe eI e el
4+1=5
Find an expression for moment of inertia

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

(b) ¥ A oAl IR "y e W TR
were i oerRiI W

a= gcosg
K
It

TS INTS AP ToAMR W ooyt FRCE |
(ST @ 9TF PTG oS &F B oI
Wwﬁwﬁﬁmﬁiwwrz’zm

6:6sin WF 69 sinb. EWCH IR AN
§ﬁ wopf ﬁ? ? 1/2+2+2+’/2=5
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(9)

Correct the expression of a body rolling
down an inclined plane

coso
a=g 2
I+

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 69 sin0 respectively. Which
body will reach the bottom first?

(c) (AL FRF A I L U7 WIE m T i
IqE (ER] oS i aR It e w5

6+%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 :

é+%e=o

(d) @l IF WW oo @ o R @R
FRFER? Y, nTF KI TS 331 HFHC! [efy
79 | Vot 1%+3=5

Why and which of iron and rubber is
more elastic? Derive an expression
relating Y, nand K.
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(10)

fe) IRl SF AN P TR BT ey o
ARMI FI? 0-1 m I */T 0:2 m IPIES BIEA
T <0 7R TR R F IR A s
31, TR TIEA AR 9P 25 %1073 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 0-1m to
02 m, if the surface tension of soap
solution is 25x1073 N/m.

(N <R R gea @, ARSI oifrre @B'Pie
AfReéTs oo Al 4qq ot FRT oy T -

2+3=5
5Q

0S8 =X
T

What is entropy? Show that in a
reversible process the change in entropy

can be expressed as §S = BTQ

@) TEPR RasT o w0 @fom @ 100 °c
THOMA  Skg - AN qreepte IR =
(L =540 cal/g) = (i) 0 °C Swsoiey 10 ¢
NN I TG W (L = 80 cal/g). FFCOR

CFTe TP Rt @R o 5

78
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(11 )

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

(h) wfeagAmEr RefdT eoFe vy oy w0 o1 5
Write a brief essay on ultraviolet '

catastrophe.

i) R AT TRORF Il bl IFT (TS &R
IF P AT GO TGS AR (T 5
HACATH &S aNF g F311 5

Calculate the moment of inertia of a
uniform plane rectangular lamina about
an axis passing through its centre and
parallel to its breadth.

4, T9 @2 I PR o[ 5 BRI B 4x2=8
Write short notes on any fwoof the following :
(a) TSI IPT% / Radius of gyration
(b) & @ / Hamiltonian
(c) oS RErR B8 5@ / Second law of

thermodynamics
(d) ¥%F9 7@ / Kirchhoff’s law

* %k
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