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Time: 2 Hours Max. Marks: 40
Note : This paper is of Forty (40) marks divided into two (02)

Sections A and B. Attempt the questions contained in

these sections according to the detailed instructions

given therein.

uksV % ;g ç'ui= pkyhl ¼40½ vadksa dk gS tks nks ¼02½ [k.Mksa]

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

foLr`r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA

Section – A /[k.M&d

(Long Answer – type questions) /¼nh?kZ mRrjksa okys ç'u½

Note: Section 'A' contains Five (05) long-answer-type
questions of Ten (10) marks each. Learners are
required to answer any two (02) questions only.

[2 x 10 = 20]

P.T.O.
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uksV % [k.M ^d* esa ik¡p ¼05½ nh?kZ mRrjksa okys ç'u fn;s x;s gSa]

çR;sd ç'u ds fy, nl ¼10½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa

dks buesa ls dsoy nks ¼02½ ç'uksa ds mRrj nsus gSaA

Q.1. Show that Planck's radiation law reduces to Wien's

law for shorter wavelengths and Rayleigh-Jean's law

for longer wavelength.

fn[kkb, fd Iykad dk fofdj.k fu;e] y?kq rjax nS/;Z ds

fy, ohu ds fu;e vkSj nh?kZ rjax nS/;Z ds fy, jsys&thu

ds fu;e dh rjg O;ogkj djrk gSA

Q.2. Explain how one can solve the problem of the

hydrogen atom quantum mechanically. Solve the

radial part of the Schrondinger equation for hydrogen

atom and obtain the energy Eigen values.

le>kb, fd gkbMªkstu ijek.kq dks DokaVe&;kfa=dh ls

dSls gy dj ldrs gSaA gkbMªkstu ijek.kq ds fy,

JksfMaxj lehdj.k ds fJT; Hkkx dks gy dhft, vkSj

ÅtkZ dk vfHky{kkf.kd eku izkIr dhft,A

Q.3. Calculate the value of the operator for square of total

angular momentum in spherical polar coordinate.

xksykdkj /kzqoh; funZs'kkad esa dqy dks.kh; laosx ds oxZ ds

fy, ladkjd ds eku dh x.kuk dhft,A
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Q.4. A particle is in a cube box with infinitely hard walls,

whose edges are L long. The wave functions of the

particle are given by-

L
zn

L
yn

L
xnA zyx

znynxn
  sin

Where nx, ny, nz are the quantum numbers of values

1,2,3 .............

Find the value of the normalization constant A.

,d d.k] ,d vR;ar dBksj nhokjksa okys ?ku ckWDl esa
mifLFkr gS] ftlds fdukjksa dh yackbZ L gSA d.k dk rjax
dk;Z fn;k gS&
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  sin

tgk¡ nx, ny, nz DokaVe la[kk,¡ gSA ftudk eku 1]2]3]------gSA
lekU;hdj.k fLFkjkad A dk eku Kkr dhft,A

Q.5. State and explain the special theory of relativity. What

is time dilation? On the basis of Lorentz

transformation obtain a relation for time dilation.

Explain why moving clock appears to go slow.

lkis{krk ds fo'ks"k fl)kar dks fyf[k, vkSj le>kb,A le;

QSyko D;k gS\ yksjsat ifjorZu ds vk/kkj ij le; QSyko

ds fy, laca/k izkIr djsaA Li"V dhft, fd xfr'khy ?kM+h

/kheh xfr ls D;ksa pyrh izrhr gksrh gSA

P.T.O.
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Section – B / [k.M& [k

(Short-answer-type questions) / y?kq mRrjksa okys ç'u

Note: Section 'B' contains Eight (08) short-answer-type

questions of Five (05) marks each. Learners are

required to answer any Four (04) questions only.

[4 x 5 = 20]

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mRrjksa okys ç'u fn;s x;s gSa]

çR;sd ç'u ds fy, ik¡p ¼05½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa

dks buesa ls dsoy pkj ¼04½ ç'uksa ds mRrj nsus gSaA

Q.1. State de-Broglie theory of matter waves. Derive an

expression for the de-Broglie wavelength for a particle

in terms of its kinetic energy.

nzO; rjaxksa ds Mh-czkWXyh fl)kar dk o.kZu dhft,A fdlh

d.k ds fy, mldh xfrt ÅtkZ ds inksa esa Mh&czkWXyh

rajxnS?;Z dk O;atd O;qRiUu dhft,A

Q.2. What are group, phase and particle velocities? Show

that phase velocity of associated waves is always

greater than the velocity of light in vaccum.

lewg] dyk vkSj d.k osx D;k gSa\ fn[kk,¡ fd lac) rjaxksa

dk dyk osx ges'kk fuokZr esa izdk'k ds osx ls vf/kd

gksrk gSA
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Q.3. Deduce Einstein's velocity addition formula and show

that speed of light remains same.

vkbLVhu ds osx&;ksx lw= dk fuxeu dhft, vkSj

fn[kkb, fd izdk'k dh xfr ges'kk leku jgrh gSA

Q.4. Write the Schrondinger wave equations for free

particles in 1D and 3D box. What are the difference

between unsymmetrical and symmetrical one

dimensional potential well in view of Eigen function

and Eigen values?

1D vkSj 3D ckWDl esa eqDr d.kksa ds fy, JksfMaxj rajx

lehdj.kksa dks fyf[k,A vfHkyk{kf.kd Qyu vkSj

vfHkyk{kf.kd ekuksa ds vk/kkj ij vlefer vkSj

lefer ,d&foeh; foHko dwi ds chp D;k varj gSa\

Q.5. Derive an expression for one dimensional finite

potential well and deduce the Eigen value equations.

,d&foeh; ifjfer foHko dwi ds fy, O;atd O;qRiUu

dhft, vkSj vfHky{kkf.kd eku lehdj.kksa dk fuxeu

dhft,A

P.T.O.
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Q.6. Obtain the time dependent Schrodinger wave equation

for a bound and free particles.

ck/; vkSj eqDr d.kksa ds fy, dky&fuHkZj JksfMaxj rjax

lehdj.k izkIr dhft,A

Q.7. What are Bohr's postulates and shortcomings of

Bohr's atomic model? Also explain excitation and

ionization potentials?

cksj dh vfHk/kkj.kk,¡ D;k gSa vkSj cksj ds ijek.kq ekWMy dh

dfe;k¡ D;k gSa\ mÙkstuk vkSj vk;uhdj.k {kerk dh Hkh

O;k[;k djsa\

Q.8. Find the values of angular momentum operator in-

1. Spherical polar coordinates

2. Cartesian coordinates

fuEu funsZ'kkadksa esa dks.kh; laosx dk eku fudkfy,&

1- xksyh; /kzqoh; funsZ'kkad

2- dkrhZ; funsZ'kkad
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