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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



A–1171 ( 2 )

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. Show that Planck’s Law reduces to Wien’s law for

shorter wavelengths and Rayleigh-Jean’s law for longer

wavelengths.

n'kkZb, fd Iykad dk fu;e NksVh rjaxnS?;ks± ds fy, ohu ds

fu;e esa rFkk cM+h rjaxnS?;ks± ds fy, jsys&thUl ds fu;e esa

ifj.kr gks tkrk gSA

2. Derive the Schrödinger wave equation for hydrogen

atom and obtain the expression for its energy eigenvalues.

gkbMªkstu ijek.kq ds fy, JksfMaxj rjax lehdj.k dk O;qRiknu

dhft, rFkk blds ÅtkZ vfHky{kf.kd eku dk O;atd izkIr

dhft,A
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3. Explain the concept of a particle in a one-dimensional

box and derive the expression for its energy levels and

wave functions.

,d&vk;keksa ckWDl esa d.k dh vo/kkj.kk dks le>kb, rFkk blds

ÅtkZ Lrjksa vkSj rjax Qyuksa  (wave functions) ds fy, O;atd

O;qRiUu dhft,A

4. Define angular momentum in quantum mechanics.

Derive commutation relations for angular momentum

operators and explain the quantization of angular

momentum.

DokaVe ;kaf=dh esa dks.kh; laosx dh ifjHkk"kk nhft,A dks.kh;

laosx ladkjd ds fofue; laca/kksa dk O;qRiknu dhft, rFkk

dks.kh; laosx ds ifjek.khdj.k dks le>kb,A

5. Explain the principle of Michelson-Morley experiment.

How did its result lead to the development of the special

theory of relativity ?

ekbdsYlu&ekWysZ iz;ksx ds fl¼kUr dks le>kb,A blds ifj.kkeksa

us fo'ks"k lkis{krk fl¼kUr (special theory of relativity) ds

fodkl esa dSls ;ksxnku fn;k gS \
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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

1. Explain the dual nature of matter and describe the

Davisson-Germer experiment.

æO; dh }SFk izÏfr (dual nature) dh O;k[;k dhft, vkSj

Msfolu&teZj iz;ksx dk o.kZu dhft,A

2. Explain the quantum mechanical tunneling through a

potential barrier and its application to alpha decay.

foHko vojks/k ds ek/;e ds DokaVe ;kaf=d Vufyax dh O;k[;k

dhft, rFkk vYQk rFkk vYQk {k; (alpha decay) esa blds

vuqiz;ksx dks le>kb,A
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3. Derive Einstein’s mass-energy equivalence relation

E = mc2 and discuss its physical significance.

vkbaLVhu ds æO;eku&ÅtkZ lerqY;rk laca/k E = mc2 dk O;qRiknu

dhft, vkSj blds HkkSfrd egRo dh ppkZ dhft,A

4. Derive Heisenberg’s uncertainty principle using the

concept of wave packets.

rjax&iqat (wave packet) dh vo/kkj.kk dk mi;ksx djds

gkbtsucxZ ds vfuf'prrk fl¼kUr dk O;qRiknu dhft,A

5. Write short notes on the following :

(a) Operators in quantum mechanics

(b) Expectation value

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, %

(v) DokaVe ;kaf=dh esa ladkjd

(c) visf{kr eku

6. Define linear harmonic oscillator and write its energy

eigenvalue expression.

js[kh; vkorhZ nksyd dh ifjHkk"kk nhft, vkSj blds ÅtkZ

vfHkyk{kf.kd eku dk O;atd fyf[k,A
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7. What is Compton Effect ? Derive the expression for the

change in wavelength of scattered radiation.

dkWEiVu izHkko D;k gS \ izdh£.kr fofdj.k dh rjaxnS?;Z esa

ifjorZu ds fy, O;atd dk O;qRiknu dhft,A

8. Show that any two wave functions corresponding to

different energy levels are orthogonal in case of a particle

in a box problem.

fn[kkb, fd ,d&vk;keh ckWDl esa d.k dh leL;k ds fy,

fofHkUu ÅtkZ Lrjksa ls lEc¼ nks rjaxQyu (wave functions)

ijLij yEcor~ (orthogonal) gksrs gSaA

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


