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1. oS fia ey wa Bed iR e 1%8=8

Find out the correct answers from the
following questions :

(@) & v$C @ GO I89 G IET Ol sifexfey
7B A9 qfer arerr 9 A1 2
Under what condition moment of inertia

of a body can be expressed as equal to
two times of its kinetic energy?

() 5 FfaF @9
Unit angular velocity
(ii) 9P GE AT
Unit moment of inertia
(i) GFF SIS
Unit kinetic energy
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(b) YfTRE I GBI AP SIS 0T 4 T A |
Mention a  property of angular
momentum of a rotating body.

() L=, AT t1=0

L = constant, when t =0

(ii) L>Iw, @em I+0
L>Iw, when [ #0

(iii) L <mr?0, @ =0

2

L<mr“m, whent=0

(c) g3 Im ffy FRTC G = e il
e 7 4° ot @R GIRT 727, Sr@d <4 |

State why the angular amplitude of a
simple pendulum while wused to
determine the value of g is not taken
greater than 4°.

() o= e W iAE sRe wR

There is no any definite reason

(i) T AR 0 THUTST ARPTYE Sror
sfeq 41"

Higher power terms of 0 in the
expression for T can be neglected

(iii) 0 =4°F 91T (TP (163 3 Ji3e yferq -1

For 6 =4° the pendulum bob can
oscillate in small space
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(d) e bed fem it o ficer & s e
CHT69 <R A1 SIF GOICs [ S@aZet ¥ wifdate
2RI < 2

What brings a twisted wire back to its

original position when the external
torque ceases to act?

(i) S
Gravity
(i) ARSHrer Bb
Restoring torque
(iii) e o

External torque

(e) M = *Fe *PoF T 72 Nm ™ =, corm
R AT 2P AR A ISHerS R
T+ S 2792

What will be the value of surface tension
of water at a depth equal to five times its
molecular range, if its value at the
surface is 72 Nm~'?

() 72x5Nm™*
(i) 72/5Nm™}

(i) O
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() TFera GO EfHe T6IMeR Hfem b1 TG e
[T &7 219

In what sense, a modern automobile
engine differs from a Carnot engine?

(Y Nt (Carnot) ~ naﬁm@i (automobile)

(ii) nw ':Canl[}t) = lﬂoufu,
M 54m® (automobile)< 10070

(iti) Narts (Carnot) >100%,
N5as1® (automobile)™ 100%

(g) CIC CSIRIT M9 &M *Rreqes] 2_IES 36
AT BT I o9 A48 (43 = 2

What is the kind of changes in pressure
and volume when sound waves propagate
through a gaseous medium?

(i) FHOAY
Adiabatic
(i) I
Isothermal &
(iii)  FATSIAE
Isobaric
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(h) AFT EFIFT NG AT T

The dimensional formula of Planck’s
constant is

(i) w2l
(iij ML?T2
(iii) ML?T3

(iv) MLT™2

2. @2 @A vIFeE Teg A - 4x4=16

Answer any four :

(b)

(@) TFF wige | @3+ SO 7P Bk 23R

TP T2 A GG BECP T b AT F4ers If
BRI 22579 0 GFIf 3719 9B, (S0 BIEFSe 91
IR AR e IJRES wHe! AT 49y |
1+2+1=4

Define torque. A driver applies torque Tt
on the two ends of the diameter of the
steering wheel of a car. If r be the radius
of the steering wheel and the wheel gets
displaced through an angle 8, find the
work done and power consumed by the
person in doing so.

e sifsq 761 Trrzad fran | & qrerata e
2 Nfafes were T o4 | 1+3=4
Give two examples of constrained motion.

Establish d’Alembert’s principle in its
mathematical form.
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(c) b1 LI A AP (1) S 2 s SR
F1 TIT T (h)F WS 61 @ FI T4
SR WA 1 Sl Seeiee I CFe TR
e WRALE T2, (0B WA I TR
2'q, T T4 3+1=4
Establish a relation between radius (r) of
a capillary tube and rise of liquid to
height (h). Also, explain what will happen

to the rising liquid, if the tube is of
insufficient length.

(d) wrefeRerms B8R Jad Bmr i @b s_REa
2o orpife L e STt e FfRa AT |
afer $o@ Twel 62K zM w9 =, e
IRl 739 = | R SIfi S Sl Tl fAefy
Fq9 FA50e O THels ey er | 1+3=4
State second law of thermodynamics. A
reversible engine converts 1 of heat input
into work. When temperature of the sink
is reduced by 62 K, its efficiency is
doubled. Find the initial and final

temperatures of the sink and also the
temperature of the source.

(e) TFawm 3w RiFITe & 367 7rde 154 T
oo g e o9 41 2

8mnh v
dv =
Yy c3 xehv}k'l‘ =1
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(TS @@
() = e

8nkT

CB

Yy, adv = Uzd\f

(ii) TH FEONRTT AW

Wody = 8nh 3 ~hv/kT 4,
c> 2+2=4

Planck’s law of energy distribution of
blackbody radiations is represented as

8nh y3
y,dv = X
% o3 ehV/KT _4
Show that
(i)  for lower frequencies
o= ST 24,
C

(it)  for higher frequencies

Yyav = —Bih v3e I gy
c

3. @2 @ FoRtE Tag i 15%3=45

Answer any three :

(@) () =S I 1 e | At S
I A TE] (A gef) wEAR I
fea 3=, o (1+1)+3+2=7
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State the two theorems of moment of
inertia. Prove the theorem of parallel
axis. How do you understand by
radius of gyration?

(ii)  CSBT Q1 AT CoNed @B QI AT
GC IEFq AHER e 4 6
Find the expression for moment of

inertia of a solid or hollow sphere
about the diameter.

(i) e wH @E cre @Bl R
(TG YA weoreTs R B a1gd 5
G T T ? (ONE SHMS R 41| 2
Explain in your own words why
there is a heavy wheel attached to

the rotating shaft of an electric
generator instead of being an extra

load.

®) () n G BRI I “ACAC CoHAT 1 07y
I r AP GO O[T 9bT 79 [USIS 91
SO J4 ST O AT © (1T G
fra 2= | oy ea1 @ SR offS g g
AT AR A
_nnr?
21
ST HPPRIFIET el AT S (A
PEA A R 41 TS SELPIE HE

C
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APE T o, WF . TR SRS
SRekTs e Rghe *feg qbr erermEit
Fefr w11 SReES e | @R
AT YA (I (@14 S 7 |
O+3+3+1=12

One end of a wire of length [, radius r
and modulus of rigidity of the
material n, is fixed while the other
end is twisted through an angle 8.

Show that twisting couple per unit

twist of the wire is

'J"[?'I.T'“‘:1

21

Extend the expression for a hollow
wire (or cylinder) if the internal and
€xternal radii are rn and r,
respectively. Also find an expression
for strain energy in the twisted wire.
Draw a graph in between the applied
couple and the angle of twist.

C=

(@ 107> m I W% 0.25 m o Bre

'@HEW4S°W@WW3%%
PO e s w1 ey,

n=8x101Nm—=2

Calculate the work done in twisting
a steel wire of radius 1072 m and

length 0.25m through an angle

of 45°, Given, n = 8 x101° Nm™,
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(c) (i) =R o am=g P W forar 1 @3 fef
2PIAT [P AR e T 5174 AL
f comm@ & gmar wer? Wbl S9Ed
BAGR] edq WfSR& 19 GrF JPITaa bl
OETd (BIPeTecs (A, i 4 |

(Vax3)+(¥2%3)+2=5

Name the three shapes of liquid
surfaces. What idea do you have
about the difference of pressure
across the three liquid surfaces?
Explain why the excess pressure
inside a liquid bubble is more than a
liquid drop of same radius.

(i) (TS (T SR G4 ATSH TFoBa SIS
o 7q1 wfelie | aFmE 279

p= zT(i +i]
I1n T2

'S ze ARPTHCE A6 Jeamdl ef 957
PEACE | So_F FIACH! I I SFerq ooy
AP 74 (AT T&re 451 SRS b1of
felefa /a1 | 4+(1x3)=7

Show that the excess pressure
acting on a curved surface of a
curved membrane is given by

B 2T[l + l}
LA
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Where the symbols have their usual
meanings. Using the above relation,
find out the excess pressure across
the three types of liquid surfaces.

(i) 0-02 m ICTHI BRAFT 9Bl CIeT IFHR
f$9% 0-01 m FFI%S BIEHT 9ol 7
TR 5104 0= | A Py, P, S P &CH A
I oo, ¢ @ AR 2 oigg
e o9 S4eq S ©leq TIwd A1BaT
bI7l 2F, (9C&@ B — P 51 <41 | 3
A small soap bubble of radius
0-01 m is formed inside a big soap
bubble of radius 0-02m. If B, P,
and P be the pressures inside the
small bubble, outside the small
bubble but inside the big bubble

and outside the big bubble
respectively, calculate P, - P.

(d) () SN e SRR dfEE IR &

&1 2 eanfdaca ot Srreact fr | @bt R
RGeS ST R qefar e |
(1x2)+(Y2x4)+4=8
What do you mean by reversible and
irreversible processes? Give two
examples of each process. Describe

in detail, the essential parts of a
Carnot’s engine.

MP13—4000/16 ( Turn Over )



(12 )

(ii) Ci4Sa @ IF0 RAGTT AW B'F (AR
‘ AARY)T HFS TE Al (S FE @
ofae

Q) =W, =RTlog(V, / V}) 4

Show that at the end of the first
stroke (isothermal expansion) of the
Carnot’s engine heat absorbed from
the source is

Q=W =RTngEW2 /i)

(i) ©17 2w O IETE [F2 T & sreq
soe FETRel 69 2 9B PR Az
faam | 1+1+1=3

What is efficiency of a heat engine?
On what factors does efficiency
depend? Define entropy.

4. wEe B @2 @I HR SUES 5 Ol o
9¥ax2=11
Write short notes on any two of the following :

(a) Faem fif$qq / Blackbody radiation

() EA-RER @ O SISEEA  FOREE
Rayleigh-Jeans law and ultraviolet
catastrophy

(c) 53 Rf$49 @ / Kirchhoff’'s law of

radiation
(d) f&afRpes@ / Wien’s displacement law

* ok K
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