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Time: 3 Hours     Max. Marks: 40 

………………………………………………………………… 

Note:- This paper is of Forty (40) marks divided into 

two (02) Section A and B. Attempt the 

question contained in these sections according 

to the detailed instructions given therein.  

uksV%& ;g iz'u&i= pkyhl ¼40½ vadksa dk gS tks nks ¼02½ 

[k.Mksa ^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa 

fn, x, foLr̀r funsZ”kkssa ds vuqlkj bu iz”uksa dks gy 

djuk gSA 

Section-A ¼[k.M&v½ 

(Long Answer Type Question) ¼nh?kZ mÙkjh; iz'u½

Note:-  Section - A contains Three (03) long answer-

type questions of Ten (10) marks each. 

Learners are required to answer any Two 

(02) questions only.     (2×10=20) 
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uksV%&  [k.M ^d* esa rhu ¼03½ nh?kZ mÙkjh; iz'u fn;s x;s 

gSaA izR;sd iz'u ds fy, nl ¼10½ vad fu/kZfjr gSaA 

f'k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz'uksa ds mÙkj 

nsus gSaA 

 

1. Obtain Schrodinger time dependent and time 

independent equations.  

dkykfJr rFkk dky vukfJr JksfMatj lehdj.k dks 

çkIr dhft;sA 

2. Obtain the Schrodinger equation for a 

spherically symmetric potential in spherical 

Coordinate.  

xksyh; lefer foHko eas xksyh; funsZ'kkad ds fy, 

JksfMatj lehdj.k dks çkIr dhft;sA 

3. Explain why spectral lines always have a 

width. If the life time of an excited state is 10-8 

sec, determine the natural line width in 

frequency scale.  

LisDVªy js[kkvksa dh lnSo ,d foM~Fk gksrh gS bldh 

O;k[;k dhft;s- ;fn fdlh mÙksftr voLFkk dk 

thou dky 10-8 lsds.M gks rks vko`fr ds iSekus esa 

bldh çk—frd ykbu foM~Fk çkIr dhft;sA 
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Section-B ¼[k.M&[k½

(Short Answer Type Question) ¼y?kq mÙkjh; iz'u½

Note:-  Section-B contains six (06) short answer type 

questions of five (05) marks each. Learners 

are required to answer any four (04) 

questions only.      (5×4=20) 

uksV%&  [k.M ^[k* esa N% ¼06½ y?kq mÙkjh; iz'u fn;s x;s gSaA 

izR;sd iz'u ds fy, ik¡p ¼05½ vad fu/kkZfjr gSaA 

f'k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz'uksa ds mÙkj 

nsus gSaA 

1. What is de Broglie hypothesis? How the de 

Broglie hypothesis can be experimentally 

verified?  

Mh czkxyh ladYiuk D;k gS\ ç;ksxkRed rjhds ls 

fdl çdkj Mh czkxyh ladYiuk dks lR;kfir fd;k 

tk ldrk gS- 

2. What is Hermitian operator? Show that 

momentum operator  −i  d

dx
 a Hermitian 

operator.  

gfeZ'kh;u ladkjd D;k gS\ fl) dhft;s dh laosx 

ladkjd  −i  d

dx
  ,d gfeZ'kh;u ladkjd gS- 

3. An electron has de Broglie wave length  

4 x 10-10 mt. Calculate the energy and velocity 

of this electron.  
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,d bysDVªku dh Mh czkxyh rjaxnSè;Z 4 x 10-10 eh 

gS- bldh ÅtkZ o osx dk eku Kkr dhft;s- 

4. The wave function for a particle in a one 

dimensional box is given by  

𝜓 𝑥 =  
1

 2a
exp

 
i

h
(px−Et) 

 in 0 < x < 2a and on the 

other positions 𝜓 𝑥 = 0. Calculate the 

probability of finding the particle in region 

 0 < x < a/2. 

,d d.k dh ,dfoeh; ckDl esa xfr ds fy, rjax 

Qyu 𝜓 𝑥 =  
1

 2a
exp

 
i

h
(px −Et) 

 tc d.k  

0 < x < 2a esa gks rFkk vU; LFkkuksa ij 𝜓 𝑥 = 0 

d.k ds 0 < x < a/2 fLFkfr esa ik, tkus dh çkf;drk 

D;k gksxhA 

5. Explain the meaning of stationary state. Write 

the complete Schrodinger wave function for 

the stationary state of a free particle.  

LFkk;h voLFkk ds vFkZ dks le>kb,- ,d eqä d.k 

dh LFkk;h voLFkk ds fy, JksfMatj lehdj.k 

fyf[k,A 

6. What do you mean by fine structure of spectral 

line? Also explain spin orbital coupling.  

LisDVªeh js[kk dh lw{e lajpuk ls vki D;k le>rs 

gS\ fLiu d{kk ;qXeu dh ifjHkk"kk nhft;sA 

***** 


