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Note :– This paper is of Seventy (70) 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 % ;g iz'u&i= lÙkj (70) 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) (2×19=38)

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

type questions of Nineteen (19) marks each.

Learners are required to answer any two (02)

questions only.

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

iz'u ds fy, mUuhl (19) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

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

1. Define the term Black Body Radiation. Show that

Planck’s law reduces to Wien’s law for shorter

wavelengths and Rayleigh-Jean’s law for longer

wavelength.

Ïf".kdk fofdj.k dks ifjHkkf"kr dhft,A ;g n'kkZb, fd Iykad

dk fu;e NksVh rjaxnS?;ks± ds fy, ohu ds fu;e esa rFkk

yach rjaxnS?;ks± ds fy, jsys&thUl ds fu;e esa ifjo£rr gks tkrk

gSA
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2. Write down Bohr’s postulates of atomic model. What

are the shortcomings of Bohr’s atomic model ? State

corrections proposed by Sommerfeld in Bohr atomic

model.

cksj ds ijek.kq ekWMy ds vfHk/kkj.kkvksa dks fyf[k,A cksj ds

ijek.kq ekWMy dh dfe;k¡ D;k gSa \ cksj ds ijek.kq ekWMy esa

lejQYM }kjk izLrkfor la'kks/kuksa dks fyf[k,A

3. What is the physical significance of wave function ?

Derive time dependent and time independent

Schrödinger wave equation.

rjax Qyu dk HkkSfrd egRo D;k gS \ dkykfJr rFkk

dky&vukfJr JksfMaxj lehdj.k O;RiUu dhft,A

4. Write the Schrödinger 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 Lora= d.k ds fy, JksfMaxj rjax lehdj.k

fyf[k,A vfHkyk{kf.kd Qyu vkSj vfHkykf.kd ekuks ds vk/kkj

ij vlefer rFkk lefer ,d&foeh; foHko dwi ds chp D;k

varj gksrk gS] le>kb,A
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5. (a) What is linear harmonic oscillator ? Explain it.

js[kh; gkeksZfud nksyd D;k gS \ bls le>kb,A

(b) Determine the energy levels of a linear harmonic

oscillator on the basis of the Schrödinger’s

equation.

JksfMaxj lehdj.k ds vk/kkj ij js[kh; gkeksZfud nksyd ds

ÅtkZ Lrj fu/kkZfjr dhft,A

Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) (4×8=32)

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

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

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

izR;sd iz'u ds fy, vkB (08) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. State and Explain Compton Effect.

dkWEiVu izHkko dks fyf[k, vkSj le>kb,A
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2. What are de-Broglie waves ? Derive an expression for

its wavelength.

Mh&czkWXyh rjaxsa D;k gksrh gSa \ budh rjaxnS/;Z dk O;atd O;qRiék

dhft,A

3. State and prove the Ehrenfest theorem. Also explain its

physical significance.

,jsuQsLV izes; dks fyf[k, vkSj fl¼ dhft,A lkFk gh bldk

HkkSfrd egRo Hkh le>kb,A

4. Normalize the one-dimensional wave function given by :

( ) A sin , 0
A

x
x x a

 
     

fn, x, ,d&vk;keh rjax Qyu dks lkekU;hÏr dhft, %

( ) A sin , 0
A

x
x x a

 
     

5. Evaluate the commutation relation :

^ ^ ^ ^ ^ ^
P , L , P , L , P , Lx x x y x z

     
      

fofue; lEcU/kksa dks Kkr dhft, %

^ ^ ^ ^ ^ ^
P , L , P , L , P , Lx x x y x z

     
      
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6. Explain potential barrier and tunnel effect.

foHko vojks/k rFkk lqjaxu izHkko dh O;k[;k dhft,A

7. What is time dilation ? On the basis of Lorentz

transformation obtain a relation for time dilation.

le; QSyko D;k gksrk gS \ ykWjsUt :ikarj.k ds vk/kkj ij le;

izlkj.k dk laca/k O;qRiUu dhft,A

8. Write short notes on the following :

(i) Dual Nature of Light

(ii) Bohr’s complementarity principle

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

(i) izdk'k dk }Sr LoHkko

(ii) cksj dk ifjiwjdrk fl¼kUr

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


