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Note :– This paper is of Thirty Five (35) marks divided

into Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according to

the detailed instructions given therein. Candidates

should limit their answers to the questions on the

given answer sheet. No additional (B) answer

sheet will be issued.

uksV :µ ;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

uksV :µ [k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<s+ ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. Discuss the failure of classical mechanics, the concept

of black body radiation and Einstein’s explanations

of black body radiation. Also, explain the Compton

Effect, its experimental verification.

'kkL=h; ;kaf=dh dh foQyrk] Ïf".kdk fofdj.k dh vo/kkj.kk

vkSj Ïf".kdk fofdj.k ds fy, vkbaLVhu ds O;k[;ku ij

ppkZ dhft,A dkWEiVu izHkko vkSj mlds izk;ksfxd lR;kiu dks

le>kb,A

2. Calculate for hydrogen atom :

(i) Velocity of an electron in the ground state
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(ii) Radius of Bohr orbit in the ground state

(iii) Rydberg constant (RH)

Given, e = 1.6 × 10–19 coulomb, me = 9.1 × 10–31 kg

and , h = 6.62 × 10–34 Joule – sec.

gkbMªkstu ijek.kq ds fy, fuEufyf[kr dh x.kuk dht, %

(i) fuEure voLFkk esa bysDVªkWu dh xfr

(ii) fuEure voLFkk esa cksj d{kk dk f=T;k

(iii) fjMcxZ fLFkjkad (RH)

fn;k gS, e = 1.6 × 10–19 coulomb, me = 9.1 × 10–31 kg

and , h = 6.62 × 10–34 Joule – sec.

3. Derive an expression for one dimensional finite

potential well and deduce the Eigen-value equations.

,d&vk;keh ifjfer foHko dwi ds fy, O;atd O;qRiUu dhft,

vkSj vfHky{kf.kd eku lehdj.k izkIr dhft,A

4. Normalize the following wave function in one-

dimension :
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where,  is a real positive constant.
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fuEufyf[kr rjax Qyu dks ,d foek esa lkekU;hÏr dhft, %

A for 0
( )
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5. What is time dilation ? On the basis of Lorentz

transformation obtain a relation for time dilation.

Explain why moving clock appears to go slow.

le; foLrkj.k D;k gS \ yksjsUV~t ifjorZu ds vk/kkj ij le;

foLrkj.k ds fy, ,d laca/k izkIr dhft,A ;g le>kb, fd

xfr'khy ?kM+h /kheh D;ksa fn[kkbZ nsrh gSA

Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

uksV :µ [k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks buesa

ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA
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1. Obtain the time dependent Schrödinger wave equation

for bound and free particles.

c¼ vkSj eqä d.kksa ds fy, le;&fuHkZj JksfMaxj rjax lehdj.k

izkIr dhft,A

2. Derive an expression for the de-Broglie wavelength

for a particle in terms of its kinetic energy.

fdlh d.k ds fy, mlds xfrt ÅtkZ ds :i esa Mh&czksxyh

rjaxnS?;Z ds fy, O;atd O;qRiUu dhft,A

3. Distinguish between group velocity and phase velocity.

lewg osx vkSj dyk osx ds chp varj le>kb,A

4. What is Heisenberg’s uncertainty principle ? Describe

single slit electron diffraction experiment to prove

the validity of this principle.

gkbtsucxZ dk vfuf'prrk fl¼kUr D;k gS \ bl fl¼kUr dh

oS/krk lkfcr djus ds fy, ,dy&fLyV bysDVªkWu foorZu iz;ksx

dk o.kZu dhft,A

5. Find the value of angular momentum operator in

Spherical Polar coordinates.

xksykdkj /kzqoh; funsZ'kkad esa dks.kh; laosx vkWijsVj dk eku Kkr

dhft,A
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6. Determine the expectation value of momentum for a

particle trapped in a box of length L.

yEckbZ L ds ,d ckWDl esa Qals d.k ds laosx dk visf{kr eku

Kkr dhft,A

7. A rod of length 2m is moving with velocity

2.7 × 108 m/s with respect to earth in the direction

along its length. Find out the length of the rod when

observed from earth.

2 ehVj yEckbZ dh ,d NM+ i`Foh ds lkis{k viuh yEckbZ ds lkFk

fn'kk esa 2.7 × 108 m/s dh xfr ls py jgh gSA iF̀oh ls ns[ks tkus

ij NM+ dh yEckbZ Kkr dhft,A

8. What is linear harmonic oscillator ? Explain the

physical significance of zero point energy in case of

linear harmonic oscillator ?

js[kh; ljy vkorZd D;k gS \ js[kh; ljy vkorZd ds fy, esa

'kwU;&fcUnq ÅtkZ dk HkkSfrd egRo le>kb,A

**************


