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1. oo AT «[1 ws Teachl R Sfreqr : 1x5=5

Choose the correct answer from the
following :

(@) ST Rge do@ Rwe F673w1 A
sifedfe fieq s

The maximum kinetic energy of the
photoelectrons in a photoelectric effect
experiment depends on

(i) Siefes e SEeR e/R®
intensity of the incident light
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(2)

(i) SeifS® IR F=oFITT 8o
frequency of the incident light

(i) SefeS IR IS 8o

polarization of the incident light

(iv) ST (I S®

angle of incidence

(b) T Rewora aifemrs, A SR ¥°59 9ol
m 5[ (AT wEEe 71 A9) W
=29[ AWMl 6 @ITe Rewte =1 A #ow
—— SR AT W, (9@ ANLH A - A

In a Compton scattering process, a
photon of wavelength A is scattered off a
charged particle of mass m (initially at
restf by an angle 6. If the final
wavelength of the photon is A’, then the
difference A" -4

(i) 69 ¢*[@S 53 I3, B A3 8@ =
depends on 6, but not on A

(i) A3 8% (161 31, P8 m 7 e a0 727

depends on A, but not on m

(iii) A SF 0 T 9o T I
depends on both A and 6

(iv) B3 87T© W7 9|, [$3 nd 8O 7=
depends on 6, but not on m
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(3)

(c) e SEowe @b szee Twer 1@ TP |
51231 fooqe, 3’9 I8 [T I TR @FHH1
) 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 *fE 2 @9 I i\
Its energy increases 2 times
j (i) TR =& 16 9 @ W
Its energy increases 16 times
(it}) TR *fE 8 @7 Ff I|

Its energy decreases 8 times

(iv) TR R 16 81 TR T

Its energy decreases 16 times

(d) coF WeER WS, gBe MR Rom we
cIffe 2’3 &

The spin and parity of 2Be nucleus, as

predicted by the shell model, are
respectively

3

() 5 ST A
3 and odd
2

(ii) % oIF 30

§ and even
2
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(4)

(iti) % S YA
-1- and odd
2.

sk

(i) =Sl
l and even
2

(e) RfE—"51" EERS, @@R WCHIH A0S 2

In = He-Ne laser, the laser transition
takes place in

(i) &= fRfermre
He only
(i) &= R
Ne only
(ii}) AN TS, ©R S e
Ne first, then in He _
(iv) 23cH RBferme, o[ <me e

He first, then in Ne

2. oo il 4Ry Tes e 2x5=10

Answer the following questions :

() #IFA PRGN O3 GRIPHE I 341 |
Describe Planck’s quantum hypothesis.

(b) FERs fooqe wg[ widy [y sge 7292
Sferoael S =T PR A T4

Why is it not possible for an électron to
exist inside the nucleus? Explain using
uncertainty principle.
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(c) e Tertd 2 (oIEde SRE GIREE
GGk DTS O B e F I B CE (O VAR IS S
5L | 1+1=2
What is population inversion? Can

population inversion be = achieved
without a metastable state? Share your

opinion.
(d) iR Fefen gmar 67 @@ RN wpIR
T I Oifgeeica fim 1 2= 2

1+1=2

- What is Pauli’s neutrino hypothesis?
Which  particle was  theoretically
predicted by this hypothesis?

(e) Ftam R oW &2 @ [ wrR&
@ O, o foqre IRAT WE @FEeS
A IRI AR 2 1+1=2
What is the Q-value of a nuclear
reaction? How can it be wused to

determine whether a reaction is
exothermic or endothermic?

(@) SR Tow 2 R0 ForeE A [IRAfAR 0
ame Yol T fSOI® (FFONE o< x S0
R foore Wbl FfaeR SifeFea 2=
TRe TR AfOMidg 93 2 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 < 0P

() W) =Ae ™ A>0
(i) W =Ae*, A>0
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(6)

(b) -G S1 @ I FE 233U

()

4. (@)
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e a5 & s 59 |
frar =R, a, =155 MeV, a, =16-8 MeV,
a. =0-7MeV, a, =23-0 MeV I€
+34 -3 fiefaares Fed
0 S A fefeFarea e
~34 S a-eR AT fares ST

ap:

Using se——=mpirical mass formula,
calculate ine 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

7l =ad (0

p for odd A nuclei

-34 for odd-odd nuclei

PRSI e & qoomE =2 A iR
e < <40 | '

What is meant by a coherent beam?
Explain spatial coherence.

DIE B 11 | T o M o B a4 DT R
90 |

Explain the gamma-ray microscope
thought experiment with diagram.

1+2=3
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(7))

(b) FSHER @ I EFEPER S F9€1 R

« (0)

5. (a)
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TR S RPLFR 9 R @CHS 4

EXI0 3+1=4

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

SR oAy ST T, LGB SOl WM
eIl

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

71231/ Or

-G tET-S3E  (CNO) &1 I

1, R etz aiis s SRR 19 e
T |

Explain the carbon-nitrogen-oxygen
(CNO) cycle, the dominant energy source
in stars more massive than the sun.

oI T @, AP SO FY SR e
i1 HE  MeE  wewd e

Qfe-fEeR Sate “iRes =3 |
Show that Planck’s law reduces to
Wien’s law in the short wavelength limit
and Rayleigh-Jeans law in long
wavelength limit.

3+3=6
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(b) T gol 7 @I [@ TR 7}l 4
fom ow ¢ @e Rewsd @@ w5
SR ARAGTR e 9Ol NI Taq 791 |

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.

(c) e ot@ e SR 7 Rz
62 oo G we e R
PP SrEy 391 @ R SuRwe &
o2 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. f e 9ot R oy G for 3x2=6
Write short notes on (any two) :

(a) R Rarss

Nuclear reactor

(b) SfecagmT Rerfy

Ultra-violet catastrophe

(c) RO fwoa

Beta decay
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