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1. w5 R AR fersq : 1x6=6
Choose the correct option :
(@) <O ST (orRd TSRl *ifE 2%
The internal energy of an ideal gas is
(i) &= oifS #f&
only kinetic energy
(i) 7= &S e
only potential energy
(iii) 1% =& = B «fex anema
the sum of kinetic and potential
energies

(iv) T T

always zero
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(2) (3)

(b) @GP M 9 AR ([d) M SRS 9] MR A OF AR BT
Entropy remains constant in (K) == STrEre] SRF (M & SR T

(i) SR efEare \ The relation between coefficient of
thermal conductivity (K) and coefficient

adiabatic process 2 .
of viscosity (n) for M molecular weight of

(i) TR 2ifrar a substance is
isothermal process fi) K. v
n M
(iti) FASAFST 2ifeFare () d=cyM
K

isochoric process
(iii) nK = MCy

(iv) S*RE 918 T (iv) S7R{ <ble T
None of the above None of the above
(c) :;mﬁ—wm@ﬁ@ﬁﬁm@@wﬁﬁwm (e) MBIl 8 N A, TE T& “I= T
Wwﬁﬁﬁ) M 561 2 (e Toama = If pressure is doubled, the value of
mean free path will
The condition for thermodynamic (i) 78179
equilibrium in . adiabatic-isochoric be doubled
process is (the symbols have their usual
i) (ii) =41 2]

(i) dS=0, dp=0, dH =0 be halved

(iii) BT 2]
be quadrupled
_ (iv) %2 A
() dT =0, dp=0, dG=0 remain same
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(a) dS:O, dV:O’ dU =0

(i) dT=0, dV =0, dF =0




(4) (5)

() W R A FF a SF b I 9FF T 3. (a) QEFECHR T @R S 7w | TR

? 1+1=2
The unit of van der Waals’ constants a T GF9F (@R 2’3 20T ?
andybiare Define coefficient of performance of a
() atm m™® mol™!, m® mol™2 refrigerator. Can it be greater than
1 , unity?
(@) atm m® mol™2, K mol™!
(i) atm m® mol™2, m3 mol~! (b) @51 6 G Tl 30%. I OPE F

TEeel 27 °C =W, TR Txe] f[FuE I0cE vl
(iv) atm m™ mol™!, K mol=2

50% 2’37 3
2. (a) %ﬁﬂ@ TAREPRE O SRS we A Carnot engine has an efficiency of
SIS HoTed WS A1Fy o1 | 2 30%. By how m}lch the tempere}ture of
Distinguish between extensive and thegisourcegbegincreasedgto rmseoﬂ;e
intensive thermodynamic variables with efficiency to 50% if the sink is at 27 °C:
proper examples. c) oA W feT =e 2w 394 | S
(b) SrHfeRErE B CE RO v e - S State and prove Carnot’s theorem.
IR Cp™E Cy¥ &1 394 ey 51, I'® 927/ Or
o= 35351 5ef 934 97 | 5 Seeifee THOR (&I T ScEnal 4 |
Using the first law of thermodynamics, Discuss the thermodynamic scale of
obtain a relation between Cp and Cy, for temperature.
an ideal gas, where the symbols have
their usual meanings. 4. (a) SriTeRERT Por AW Sae 311 2 el
Y337 / Or THOICS A ? 1+1=2
SR afEre A 4 PR APTRI State the.t.hird l_aw of thermodynamics.
Sfereqr | wroaiEl PR TH©! 277 (2IE FEE Is it applicable in all temperatures?
I 4 3+2=5 (b) “Tmel GG WE IR e
Obtain an expression for work done in e o 1 | i 4
adiabatic process. Explain the reason “The entropy of the universe is always
for fall in temperature during adiabatic increasing.” Justify the statement.
expansion.
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(b)

6. (@

(b)

P25/150¢

AW I N

7 63°C ©
Write Ehrenfest’s €quations for second- il m.s
order phase transitions. Find the temperature Wherle e li;;vic;e
lecules 1s
ed of hydrogen mo
WW?T ﬁﬁﬁmﬁ A < Al 4 ilrlfzt of oxygen molecules at 63 °C.
Explain  the principle of adiabatic qoeE -2
demagnetization. (b) eme T @ IfApe @ o
5T/ Or Fefe il R ctral
4 [+
AW I ey vﬁgm,’;{ ST S O o Prove that the ilalf'“zszl;ﬁ?;:l SIt:’o the
O -7 line is inversely pr :
q%am%;ﬁ ﬁ‘fHW | T FRA-Gr ;:uare root of the moleFula: weight of
. emitting it.
Discuss first order phase transition and g
hence. obtain the Clausius-Clapeyron
equation for liquid-vapor equilibrium. 8. FeIEE afex ool RN T _
= ; ian motion.
S R e o1 FHEER_  wroeife e Explain the significance of Brown
%‘f feiefy 9 3 ﬁ?‘T"ﬁTﬁ m | 1+1=2
Derive any one of the following 9. (a) TGO ¢ Rz : Write its
Maxwell’s therrnodynamic relations - What is temperature inversion? Wrl
aT JdP ion
(i (___J [P expression.
aVJg dS p Tagwl Sl Al iz 2
(i) (1“5:) = (E’f) Seeh B 2:26 atm
R Y " 69 kgm > = | :
G, temperature 0
21y the critical .
T RO Tas >figmaans, 2T 41 | Ry E:llﬁlurfteif FA oA p;esss‘_:; ¥
2+2= sl al en
Establish the first and second 7dS 226 atm and critic
; -3
€quationg. 2 69kgm ~. ( Turn Over )
25
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(7)

7. (@) fm Swos FETE R v 3wl

o e wE e W EfT




(8)

(c) S @ AT SN fofee 99 Tweor 9o
APrRIA Sferea | 5

Derive an expression for Boyle
temperature on the basis of van der
Waals’ equation.

1/ Or
CO,T @ 9fHST ~[PFR @we Sife O]
gl CIFEPTR I 4 |

Draw the curve for Andrew’s experiment
on CO, and explain its important
features.

* ¥ ok
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1. oo [MACART “[1 W% Teihl IR Shneqr - 1x5=5

Choose the correct answer from the
following :

(a) ST RYR oSR ~RFO F63e2T] Tl
sfefe fde 5

The maximum kinetic energy of the

photoelectrons in a photoelectric effect
experiment depends on

(i) Sreifee I SEeR es[w
intensity of the incident light
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(b)

P25/1507

(2)

(i) S IR FomRRR eoms
frequency of the incident light

(i) e IR TSR eoms

polarization of the incident light

(iv) I FIF @[
angle of incidence

Fol oo eifdrre, A wxestnd w75 B
m S (AR wEEe o) S
Wwe@q@ﬁrﬁf‘%@wﬁﬁ’w
SR ORI A’ =, (OB AAT AL - ),

In a Compton scattering process, a
photon of wavelength A is scattered off a
charged particle of mass m (initially at
rest) by an angle 6. If the final

wavelength of the photon is A’, then the
difference A’ -

(i) 67 e f$7 3, R 49 eomw oy
depends on 6, but not on A

() 13 7S 183 90, Reg m 9 worw ey
depends on A, but not onm

(i) A 9% 0 Teq S RE 17 g
depends on both ), and 9

() 63 /% &7 37, fom ny @i =
depends on 6, but not on m

( Continued )

e

(3)

() R wmerR «bl ose Tael ged o9 29 |
s foors, 71 78 RfFT 903w

195 7 ‘
The temperature of a cax?g oci)'f ﬁxticé
volume is doubled. Whic it
following is true for the Dblac

radiation inside the cavity?

(i)mﬁ%Q‘@qﬁw

Its energy increases 2 times

(i) TR« 16 @7 IfH T

Its energy increases 16 times

(i) 2 5 & &1 TR T

Its energy decreases 8 times

(iv) T e 16 @1 T T

Its energy decreases 16 times
(d) cf= TCeEs {0, IBe ity P o

¢ 23« ;
The spin and parity of 3Be nucleus, as
predicted by the shell model, are
respectively

3

U5 e
g and odd
2

a3 q
9 and even
2

( Turn Over )
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(g

i 4 =re g
1
— and
> odd
. Nl
(iv) 5 HIE IA
% and even

(e) RFRH-F e, e stegmet siafs =

In a He-Ne lase
takes place in

() &% e
He only
({i) &= e
Ne only
(1) 23 s, wm “ms e
Ne first, then in He
(iv) 23 Rfpmrs, o s figs
He first, then in Ne
2. TS N R g fopey - 2x5=10
Answer the following questions -
(@) U FROE wgq REPTR 491 31 |

Describe Planck’s quantum hypothesis.

(b) g frors AT ey Y g = 0
Srorer TS wam 3R w4
Why is it not possible for an electron to

exist inside the nucleys? Explai i
. ; xXplain usin
Uncertainty principle. X i

r, the laser transition

P25/1507 ( Continued )

(5)

(c) “[cePea TRerta &7 GOIETE SRl GRS
o[ TSPt S A A 7 FOMAO
HI5CoIET | 1+1=2
What is population inversion? Can
population inversion be achieved
without a metastable state? Share your
opinion.

(@ enefr fefen g 2 @2 @m@T Sl
ICHT Al eifdera s S C2fRe ?

1+1=2
What is Pauli’s neutrino hypothesis?
Which  particle was  theoretically
predicted by this hypothesis?

(e) ficam Rt Q-TM 2 (e Rfer wres&l
@ TR, OF BAE TR W (S
JERF 4 A 2 1+1=2

What is the O-value of a nuclear
reaction? How can it be used to
determine whether a reaction is
exothermic or endothermic?

3. (@) oS0 T 57 ORA FORW S g0l o |
T8 Wbl Ford [OOT® (FAGIE —oo < x S o0
AR fooge bl FMATE CifsFera aBeEEy
TR T Ay I ? 1+1+1=3

What is a wave function? Write Born’s
interpretation of wave function. Among
the given two functions, which one
represents a physically acceptable wave
function of a particle in the range
—o0 £ X < oop

() W) =Ae™, A>0
(i) w(x) = Ae'-’cz, A>0
P25/1507 { Turn Over )



(6)

(b) ER-afifRe = @ TwEE R 25

fSlam=g 3= S s 1 | 3

e R, a, =15-5 MeV, a; =16.-8 MeV,
a, =0-7 MeV, a, =23-0 MeV 5%

(7))

(b) FSfrR T g3 REPER S ﬁ
TG wE RygepEen @[ [T G 4
7 -

Discuss the salient features of nuclear

forces. How are they dd'fert?nt fron;

gravitational and electromagnetic forces

+34 J-3u SRR e i
a, =1 0 SR ARSf=s Fmce (©) sffalzfm A B, o’GA-2G DOl
~34 S-S SR S bl

Using semi-empirical mass formula,
calculate the binding energy of 33U
nucleus.
Given, a, =15-5 MeV, a, =16-8 MeV,
a. =0-7 MeV, a, =23-0 MeV and

+34 for eveneven nuclei

ap =1 0 for odd A nuclei
—-34 for odd-odd nuclei

Explain the proton-proton cycle, which
is the main source of energy from sun.

1231/ Or

SR e -SRee  (CNO)  B&reBl S
<1, R pfete ST SIS TP T3 e
Te |

Explain the carbon-nitrogen-oxygen
(CNO) cycle, the dominant energy source

(c) PrE® I Iferee JCEE T 2 BRI eefe] in stars more massive than the sun.
fe I 47 | 1+2=3
‘Eﬂ’hat-is meant by a coherent beam? 5. (@) o9 T G, AT D HY SR o
Xplain spatial coherence. R @A o W St S
@fer-fEpR SEte RS = | 3+3=6
4. (a)

W‘WWW%WMWW
91

Show that Planck’s law reduces to
Wien’s law in the short wavelength limit

3+1=4

s p and Rayleigh-Jeans law in long
xplain  the gamma-ray microscope wavelength limit.
thought experiment with diagram.
S i=ay { Turn Over )
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(8)

(b) I @R 57 @[5 ege aN i

(c)

6. ﬁm@‘rﬁwawcﬁmﬁm:

Write short notes on (

(a)

(b)

R s ¢ @I Rewoq @R w75
ORI “IRIETT AT BT Heeger T 1 |

1+5=6

What is Compton effect? Obtain an
expression for the change in wavelength
of a photon when it is scattered by a free

electron through an angle ¢ with respect
to the original direction.

ﬁ%%mwmﬁﬁwﬁa{awwﬁs
27 Swom Grem W Feferms
CPIPTPRR ST <91 | <% R SRl R
&2

3+2+1=6

What are the basic assumptions of the
liquid drop mode] of nucleus? What are
the dissimilaritieg between a liquid drop
and a nucleus? What are the
discrepancies of this model?

any two) :
e R

Nuclear reactor

ST Ropfy

Ultra-violet catastrophe

(c) o1 Ry

Beta decay

* & oA
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