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Note : This paper is of eighty (80) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= vLlh ¼80½ vadksa dk gS tks rhu ¼03½ [k.Mksa 

^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks bu 

[k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa ds 

mŸkj nsus gSaA  

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section „A‟ contains four (04) long answer type 

questions of nineteen (19) marks each. Learners are 

required to answer two (02) questions only. 

uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gS aA 

izR;sd iz’u ds fy, mUuhl ¼19½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ks a dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 
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1. Explain the concept of probability. Give probability 

theorems and calculate the probabilities : 

(i) in tossing of one coin  

(ii) in tossing of two coins  

(iii) in tossing of three coins  

(iv) in tossing n coins  

izkf;drk dh ladYiuk dh O;k[;k dhft,A izkf;drk izes; 

nhft, vkSj izkf;drk dh x.kuk dhft, % 

(i) ,d flDdk mNkyus esa  

(ii) nks flDds mNkyus esa 

(iii) rhu flDds mNkyus esa 

(iv) n flDds mNkyus esa 

2. What is the Bose-Einstein statistics ? Deduce the 

distribution law for Bose-Einstein statistics. On which 

particles is it applicable ? 

cksl&vkbULVhu lkaf[;dh D;k gS \ cksl&vkbULVhu lkaf[;dh 

ds fy, forj.k fu;e O;qRiUu dhft,A ;g fdu d.kksa ij 

ykxw gksrh gS \ 

3. Why was Quantum theory necessary ? Explain the 

origin of quantum theory.  

DokUVe fl)kUr dh vko’;drk D;ksa Fkh \ DokUVe fl)kUr 

dh mRifŸk dh O;k[;k dhft,A  

4. Obtain Schrödinger wave equation for a free particle in 

one-dimensional box.   

,dfoeh; ckWDl esa eqDr d.k ds fy, JksfMaxj rjax Qyu 

lehdj.k izkIr dhft,A  
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Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section „B‟ contains eight (08) short answer type 

questions of eight (08) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s g aSA 

izR;sd iz’u ds fy, vkB ¼08½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA  

1. Explain WKB approximation method.  

WKB yxHkx fof/k dks le>kb,A  

2. Derive Dirac‟s relativistic equation.  

fMjkd dh lkisf{kd lehdj.k dh O;qRifŸk dhft,A  

3. Explain the following : 

(a) General potential  

(b) Periodic potential  

fuEufyf[kr dh O;k[;k dhft, % 

¼v½ lkekU; foHko 

¼c½ vkorhZ foHko 

4. Give the difference in Schrödinger representation, 

Heisenberg representation and Interaction 

representation.  

JksfMaxj fu:i.k] gkbtsucxZ fu:i.k vkSj ikjLifjd fØ;k 

fu:i.k esa vUrj dhft,A  
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5. Given : 
2

H V ( ),
2

p
r 


 calculate 

2
( E E )

m n n m

m

x . Symbols have their usual 

meaning.  

fn;k gS % 
2

H V ( ),
2

p
r 



2
( E E )

m n n m

m

x  dh 

x.kuk dhft,A ladsr vius O;ogkfjd vFkZ j[krs gSaA  

6. Show that the momentum operator 
i x






 is Hermitian.  

n’kkZb, fd laosx vkWijsVj 
i x






 gfeZf’k;u gSA  

7. Give the importance of zero point energy.  

‘kwU; fcUnq ÅtkZ dh egŸkk nhft,A  

8. What is Gibbs Paradox ? Explain.  

fxCl fojks/kkHkklh D;k gS \ O;k[;k dhft,A  

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section „C‟ contains ten (10) objective type 

questions of one (01) mark each. All the questions 

of this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gS aA izR;sd 

iz’u ds fy, ,d ¼01½ vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gS aA 

1. The quantities , k and T are related as : 

(a) Tk    
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(b) 
1

Tk
    

(c) Tk     

(d) T k    

, k vkSj T jkf’k;k¡ lEcfU/kr gS a % 

¼v½ Tk   

¼c½ 
1

Tk
   

¼l½ Tk    

¼n½ T k   

2. The partition function for Boltzmann-canonical 

distribution is given by : 

(a) z e


    

(b) /
z e

 
    

(c) z e
  

   

(d) 
2

z e
 

   

cksYV~teku&dSuksfudy forj.k ds fy, foHkktu Qyu gS % 

¼v½ z e


   

¼c½ /
z e

 
   

¼l½ z e
  

  

¼n½ 
2

z e
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3. In the quantum statistics, the smallest particle of the 

system is : 

(a) molecule  

(b) atom  

(c) electron  

(d) None of these 

DokUVe lkaf[;dh esa fudk; dk lcls NksVk d.k gS % 

¼v½ v.kq  

¼c½ ijek.kq  

¼l½ bysDVªkWu 

¼n½ buesa ls dksbZ ugha  

4. The wave function must be : 

(a) single valued  

(b) continuous  

(c) finite  

(d) All of the above 

rjax Qyu gksuk pkfg, % 

¼v½ ,d eku dk 

¼c½ lrr~ 

¼l½ fuf’pr 

¼n½ mi;qqZDr lHkh  

5. Probability density is : 

(a) 
2

     

(b)      

(c) 
2


     

(d)      
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izkf;drk ?kuRo gS % 

¼v½ 
2

    

¼c½     

¼l½ 
2


   

¼n½     

6. The potential energy of a particle in one-dimensional 

box is : 

(a)    

(b) Zero  

(c) 1  

(d) None of these  

,dfoeh; ckWDl esa fdlh d.k dh fLFkfrt ÅtkZ gS % 

¼v½   

¼c½ ‘kwU; 

¼l½ 1 

¼n½ buesa ls dksbZ ugha  

7. The potential energy of an oscillator is : 

(a) 2
k x   

(b) kx 

(c) 2 2
k x   

(d) None of these 
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,d nksyd dh fLFkfrt ÅtkZ gS % 

¼v½ 2
k x  

¼c½ kx 

¼l½ 2 2
k x  

¼n½ buesa ls dksbZ ugha  

8. Which is total energy operator ? 

(a) 
h

i
   

(b) i    

(c) i
t




   

(d) i
t





   

dqy ÅtkZ vkWijsVj gS % 

¼v½ 
h

i
  

¼c½ i   

¼l½ i
t




  

¼n½ i
t





  

9. Transition probability is : 

(a) 
22

( ) H
k m

k
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(b) 
2

2

2

4
( ) H

k m
k


   


  

(c) 
2

4
( )k


  


   

(d) 
4

( ) H
k m

k


  


  

laØe.k izkf;drk gS % 

¼v½ 
22

( ) H
k m

k


  


 

¼c½ 

2
2

2

4
( ) H

k m
k


   


 

¼l½ 
2

4
( )k


  


 

¼n½ 
4

( ) H
k m

k


  


 

10. The probability of an event cannot be : 

(a) 0 

(b) 1 

(c) negative  

(d) 0.5 

fdlh ?kVuk dh izkf;drk ugha gks ldrh % 

¼v½ 0 

¼c½ 1 

¼l½ _.kkRed  

¼n½ 0-5 
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