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Z Note : Section'A’.containing 10ver sliortanswer-type questions, is compulsory.
a Section 'B' consists of shomsahswer-type questions and Section 'C'
o consists of Tong-answes-Mepe uiestions. Section'A' has to be solved first.
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E’. Section - 'A’

Preifpe wfiged gel ® 9w ¢ ar 71 g 7 |
Answerthe following very short-answer-type questions in one or two
sentences. (1x10=10)

weq 1. faftre amifiear @ fagid @ afturoem fafiag |
Write the postulates of Special Theory of Relavitity.

we? 2. Hed R & oy 3 fod |
Write the formula for Compton-shift.

¥ 3. gumet @ atfRTaar figia o ford |
Write Heisenberg's Uncertainty Principle.
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Out of phase velocity and group velocity, which one isequalmhm

velocity. .
7% 5. e e @) s gt &7

What is degeneracy of a wave function?
oo 6. @ YT weidl @ wifs B b et 87

What is meant by orthogonality of two wave functions?
W?.Tﬁﬁﬁﬁ?@?ﬁfﬂi‘m&?

Why the around energy state isa singlet?

yeT 8. H, Y@ € e e @l HEE )

Describe the fine structure of | line,
W 9. FIV Higd & ATHN T WA Wfﬁﬂﬁfﬂﬂml‘

fafag

Write the order of filling ofpuclear energy levels according to Shellm
e 10 8f5% SwmfErfafag

Write the niagic numbuers,

Section - "B
Frifea oy Safts wedl & 9o 1s0—200 wex W Y

Answer the following short-answer-type questions with _
fimit 150-200 (3

T 1. Srsella qon srorecdi Py G i qar ofaw &7

What is the difference between inertial and non-inertial a
reference?
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On the basis of Heisenberg's Uncertainty Principle. show that electron
cannot reside inside the nucleus,

OR
YT el B UIRE e S
Explain the probabilistic interpretation of wave function .
TS 3. BRSO TNETY] @ @i B § aaied W n, | GY m $ HEd
1§ |

Explain the importance of quantum numbers myl ‘and m in the yave
function of hydrogen atom.
OR

favg WRIR @ el g T arcqd 87 WAEE |
What is tunnelling effectiin apotential barrier? Explain.

. e gt @ e 3 ) ST Aol WaEE Yl 61 e
P

Explain the'spectral lines found in the spectrao falkali atoms.
OR
RFTw D-Y@r @ ed TREAr B AR B |

:

Explain the fine structure of sodium D-lines.
we 5. A gl @ urd N B |
Write five properties of nuclear forces.

OR
i{&ﬂﬂnﬁﬁﬁﬁﬁw%mppﬂ?ﬁﬁmﬁﬂ_
.gjnthep-p cyle of energy production in'the su
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Section - 'C" : :

i drd vl weAl & IR 300-350 WG WA A ¥
Answer the following long-answer-type questions with
word limit 300-350 (5x5=25)

Te 1. ERfeTET SUERT § T AT 87 U WHI 9 ¥ SufaE iy

v are e B ® g T SadRe aHieen By
fafey | g @fore 6 3o wuiee & =geq & g & frag o
T oIl Tl ORErT g @) BN E

What is Galilean transtormation”? Write the Galilean transformation
equations for two reference frames moving withywniform relative
velocity. Prove that Newton's laws of motioniand ¢onservation laws
of momentum and energy hold in this transforimation.

OR
() et o1 & 7fae gewm ot fivm Taga § way venfg
Gaird

Establish the relation between rest mass of a particle and its mass,
when it is movingrelativistic speed.

i

(@) ferrmaren & g gaaety T TS Ui & e 9 go St
W1 O] HITAY |

Determine the energy released in the annihilation ofanelectron and a
positron.

weT 2. mawaanmjawaﬁwﬁwnﬂﬁ?ﬁqqﬁﬁgmﬁﬁmj

IS Hen wEy ity iy

Dchm? phase and group velocity and obtain expressions for them
Establish the relation between them, .

OR
(m)mﬁﬁﬁwaﬁum%?m%wﬁmm
FALY & T VBT B T fow e S 27 gl
What is wave packet? Explaining its Physical significance, discuss how. .-
s )
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Using Heisenberg's uncertainty principle, obtain the expression for energy
of particle in a box. :

Qﬁﬁﬁﬂ%aﬁﬁﬁfﬁﬂﬁﬁqaﬁ%ﬁmwmm
ED H B T AF qOT T Beit A amen A 5q
e 7 v fag Sl oY aftemen @y

Write Schrodinge’s equation for i one dimensional linear harmonic oscillator
and explain its energy eigen values and eigen functions, Ixplain zero point

energy.

OR

v, 3o & [Bva | W ot & A e Tend &t
MO AT FETE B0 @ S E €V B
Derive transmission cae ilicient Tor a particle incident on a potential step

3 1 . B oS
of height V,, with engrgg E =V,

(@) seRviE ¢ Sfiorg &7 e G @ Hed § TR

g P |

What is meant by screening constant” Fxplainit in context of alkali atoms.

(@) gufsy [ e fgwAitas 51 7 g wfa el st
aﬂﬁdﬁraﬁ?ﬁ%‘ﬁﬁb‘:{ﬂwﬂ;ﬁ@ﬁrﬁl '
Show that pure rotational energy states of a diatomic molecule are
quantized, but no equidistant.

OR

D) wiofye vd eulf Saialt @1 difedie] FHELS

¥ Bxplain quantization of vibrational and rotational energies
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v o gdagiD orRenal @ fely Rl A B TRy
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round and other electronic states. Write

(&) et |
g Hiufe w T
Explain dissociation limit for the g
transition rules for

ge 5. - E arEn g A @ e @ ava B |

Deseribe Gammow's theory of ¢ =decay.

OR

(@) afvw & frv ga g diga @) AgeT @R N §EE IR W

qifNera fges ® HIms |

basis of'it.
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pure vibrational and electronic spectrum.

Discuss liquid-drop model of nucleusiuind explain nuclear fission on the

(@) v gFros T1fs & TR # 200 MeV Fa gor @ 8 | U@ et
IR e IEE-EEALH (ow uf) Gais Rweat @ < @ 2

200 MeV energyisTeleased during the fission of a uranium nucleus. What
will be the number of disintegrations per second required to produce one
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