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1. TWW@EW?@ZWW 1x5=5

Choose the correct answer from the
following : ; v ‘

(a)Wﬁ@@MWﬁWW

The maximum kinetic energy of the

photoelectrons in a photoelectr1c effect
experiment depends on

() s TP BFer eTe
intensity of the incident light
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(2)

(i) SfS® I FAFI 8OO
frequency of the incident light

(@) WS ME TG @oqo

polarization of the incident light

(iv) O (FIF 8O

angle of incidence

(b) T Rewera eifmre, A oo ¥ 9b
m ST (AT wEe B 9) WHwE
¥R [ 0 e Rewhe =1 IR Fha
SR S A=, (S (oC8 ML A — A

In a Compton scattering process, a
photon of wavelength A is scattered off a
charged particle of mass m (1n1t1a11y at
rest) by an angle 0. I the & final®
wavelength of the photon is k then the
d1fference A.’ ‘A : : :

(i) eﬁ\eﬂa—ﬁﬁw ﬁs@m‘ \GWW
depends on 6, but not on A :

(i) A3 S*F® 93 I3, forg m 9 o 7y
depends on A, butnotonm

(i) A OF 0 ToHF eFe 167 T
depends on both A and 6

(iv) 63 $F® T 57, Ry my @o[© 7=
depends on 6, but not on m e
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(3)

(c) T8 wremy @b oI TReEl @ P A |
5599 e, ' 98 RRIR AT o) @FF!
3} 7

The temperature of a cavity of fixed
volume is doubled. Which of the
following is true for the blackbody
radiation inside the cavity?

(i) TR S 2 89 I AW
Its energy increases 2 times
() TR & 16 89 @ A
Its energy increases 16 times
(iti) TR S 8 @1 W IF
Its energy decreases 8 times
(iv) T & 16 39 < T
Its enefgy decreases 16 times
(d) e WwE Wee, §Be fOfRY o W
ciffs 7 T ¢ k-

The spin aiid_paﬁty“of ] gBe nucleus, as
~ predicted -by the shell model, are
respectively Rty |

RS
3 ndodd

(i) 5 T I

§and even :
2)
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(4)

(i) > T S

l and odd
2

1

(iv) —2— g TSII
l and even
2

(e) RRERN-frm crame, ETER ACHH A0S

In a He-Ne laser, the laser transition
takes place in :

() 3= Rferrrs
He only
(i) &= e
Ne only
(iii) Ay FETe, OF “=e RfemTe
Ne first, then in He '
(iv) 24 Rfemme, o e fETe
He first, then in Ne b
2. oo [yl epNCIRS Ted feiy ¢ 2x5=10
Answer the folldWing questions : ;
(@) FI FRIOM TG AREPER I 41 |
Describe Planck’s quantum hypothesis.

(b) fofmrey fooTe g Wiy 9 ST =92
SfepsIel Mo TR IR I T4
Why is it not possible for an electron to

exist inside the nucleus? Explain using
uncertainty principle.
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(d)

(e)

3. (a)

(5)

ooCere BNSP {$ 9 (0IEE S|El GIEFS
AT TSP ST 9 A ? e
S9]CRIST | {5 Al
What is population inversion? Can
population inversion be achieved

without a metastable state? Share your

opinion.

Aol NS w2 @ g wEpiR

@FCH FF SfeFeca e w41 C2fee 2
LE1=2

What is Pauli’s neutrino hypothesis?

Which  particle was  theoretically
predicted by this hypothesis?

foan R O-= %2 @i [ &l

@O, o Bt $E [ @

IR IR AR 2 e 1+1=2

What is the Q-value of a nuclear
reaction? How can it be ‘used to
determine whetheér '‘a reaction is
exothermic or endothermic?

IS o R Ol T I UPL FRA
AT ol T (OOIO (FIDIE —oo < X < o0
AR foeTe 9ol SR ST 2RI
R TS ffiRg FI? 1+1+1=3

What is a wave function? erte 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 < oo?

() w(x)=Ae ™ A>0

(i) w0 =Ae*,A>0
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(b)

(c)

4. (a)

_—ﬂ

(6)

-9 w5 @ IweE IR 23U
AT I3« ot 1 | 3

Rl =R, a, =15-5 MeV, a, =16-8 MeV,
a. =0-7 MeV, a, =23-0 MeV S[F

+34 - fOferes ST

a, =] O ST AR FRCT
~34 SRS fefres TR
Using semi-empirical mass formula, 4
calculate the binding energy of 233U <
nucleus. ' .

Given, a, =15-5MeV, a, =16-8 MeV,
a, =0-7 MeV, a, =23-0 MeV and

+34 for even-even nuclei

a, =1:0 for odd A nuclei
- |-34 for odd-odd nuclei
PrEe I I B Jowm =2 T kR
Ry I 90 W ’ 1+2=3

What is meant by a coherent beam?

Explain spatial coherence.

S-S0 MR TFR B 2Rk B s
<41 4
Explain the gamma-ray microscope
thought experiment with diagram.
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(7))

(b) TSI TR [0 QEAEPHR Seo F40 1 R
T WFE RPPFF [ o[l @A R
S SHAL

Discuss the salient features of nuclear
forces. How are they different from
gravitational and electromagnetic forces?

() Fa oqm Xfeq T, o’BH-o’G SOl T
01 : 4
Explain the proton-proton cycle, which
is the main source of energy from sun.

71231/ Or

PRE-RG cE-SReE  (CNO) &l
<41, R SRS WFW 7{‘ —?1‘517{8{ w &g
T |

Explain  the 'carbo:n nitrogen- oxygen

(CNO) cycle, the dommant energy source
in stars more massive than the sun.

5. (@) 299 ¥4 @, m\mmfa—?\mw
B @E W e S SNre
@for-RepR Jata AR =1 3+3<6
Show that Planck’s 'law reduces to
Wien’s law in the short wavelength limit

and Rayleigh-Jeans law in long
wavelength limit.
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(8)

(b) I o) 9 @ T& ZCGH [ 3o
e e ¢ @Te Resa @91 w5
SR ARTETT T 9O1 NPT Tqer 47 |

' 1+5=¢
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.

(c) TEfERwT O G Wiks T qRapR
7 ©owR GrE W ﬁ%@wz@ e
WWQ{W:@WW%

3+2+1=6

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

6. Ron gt Rms oy i fri: . 3x2-6
Write short notes on (any two) :

Nuclear reactor

(b) g Ropfy

- - Ultra-violet catastrophe
(c) To1 R
Beta decay

s A S
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