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Note : This paper is of forty (40) 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= pkyhl ¼40½ 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 nine and half (9
1

2
) 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 gSaA 

izR;sd iz’u ds fy, lk<+s ukS (9
1

2
) vad fu/kkZfjr gSaA 

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

gSaA 
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1. Show that the fractional change in photon energy 
E

E


 

in Compton effect is equal to 
2

0

(1 c o s )
h v

m c


  , where 

v   is the frequency of scattered photon,   is the angle 

of scattering.  

fn[kkb, fd dkWEiVu izHkko esa QksVkWu ÅtkZ esa vkaf’kd 

ifjorZu 
E

E


] 

2
0

(1 c o s )
h v

m c


   ds cjkcj gS] tgk¡ v   

fc[kjs QksVkWu dh vkòfŸk gS]   fc[kjus dk dks.k gSA  

2. Derive an expression for the wave function  and energy 

of a paricle confined in one-dimensional box using 

Schrödinger equation.    

JksfMUtj lehdj.k dk mi;ksx djrs gq, ,d vk;keh ckWDl 

esa d.k ds rjax Qyu ,oa ÅtkZ ds fy, ,d lw= izkIr 

dhft,A  

3. What is the meaning of expectation value ? Show that 

the expectation value of momentum for a particle in  

1 D box is zero.   

izR;k’kk eku ls D;k rkRi;Z gS \ fn[kkb;s fd ,d 1 D 

ckWDl esa fLFkr d.k ds laosx dk izR;k’kk eku ‘kwU; gksrk gSA  

4. Solve the Schrödinger wave equation for hydrogen 

atom.  

gkbMªkstu ijek.kq ds fy, JksfMUtj rjax lehdj.k dks gy 

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 four (04) 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 gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

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

gSaA 

1. Explain photoelectric effect with the help of Einstein 

theory.  

izdk’koS|qr izHkko dks vkbaLVhu ds fl)kUr }kjk le>kb,A  

2. What is the meaning of zero point energy of harmonic 

oscillator ? 

ljy vko`fŸk nksyd dh ‘kwU; fcUnq ÅtkZ dks le>kb,A 

3. Discuss the properties of a “well behaved” wave 

function.  

ßvPNs O;ogkj okysÞ rjax Qyu ds xq.kksa ij ppkZ dhft,A  

4. State the uncertainty principle and explain its physical 

significance.  

vfuf’prrk dk fl)kUr fyf[k, rFkk blds HkkSfrdh; egRo 

dh O;k[;k dhft,A  

5. Derive the time dependent Schrödinger wave equation.  

JksfMUtj dh dky vkfJr rjax lehdj.k izkIr dhft,A  
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6. Find the de-Broglie wavelength of neutron whose 

energy is 1 eV. Mass of neutron is 2 7
1 .6 7 1 0 k g ,


 . 

Planck constant (h) is 3 4
6 .6 3 1 0 J-s


 . 

1 eV ÅtkZ okys U;wVªkWu dh Mh&czksXyh rjaxnS?;Z izkIr 

dhft,A U;wVªkWu dk nzO;eku 2 7
1 .6 7 1 0 k g


  gSA Iykad dk 

fu;rkad 3 4
( ) 6 .6 3 1 0 J -sh


  gSA 

7. Define operator in quantum mechanics and explain it 

with simple examples.  

DokaVe ;kaf=dh ds vuqlkj ladkjd dks ifjHkk”kr dhft, vkSj 

lk/kkj.k mnkgj.kksa ds lkFk bldh O;k[;k dhft,A  

8. Write and explain the energy eigen value and energy 

levels of hydrogen atom. 

gkbMªkstu ijek.kq ds ÅtkZ vkbxsu eku rFkk ÅtkZ Lrjksa dks 

fyf[k, rFkk le>kb,A  

Section–C / [k.M&x 

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

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

questions of half  1

2
 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 gSaA izR;sd 

iz’u ds fy, vk/kk  1

2
vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

1. Which of the following is not the property of photons ? 

(a) Momentum  
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(b) Energy  

(c) Frequency  

(d) Mass 

fuEufyf[kr esa ls dkSu&lk QksVkWu dk xq.k ugha gS \ 

¼v½ laosx 

¼c½ ÅtkZ 

¼l½ vko`fŸk  

¼n½ nzO;eku 

2. The dimension of the quantity 
2

h

m c
 is equivalent to : 

(a) Momentum  

(b) Energy  

(c) Time  

(d) Length  

2

h

m c
 dh foek cjkcj gS % 

¼v½ laosx ds  

¼c½ ÅtkZ ds  

¼l½ le; ds  

¼n½ yEckbZ ds 

3. The energy of one-dimensional harmonic oscillator in 

the ground state is : 

(a) 0 
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(b) 
1

2
   

(c) 
3

2
   

(d) 
5

2
   

,dfoeh; vko`fŸk nksfy= dh xzkmaM voLFkk dh ÅtkZ dk 

eku gS % 

¼v½ 0 

¼c½ 
1

2
  

¼l½ 
3

2
w  

¼n½ 
3

2
  

4. The wave function for a particle must be normalised : 

(a) because the charge must be conserved. 

(b) because the particle‟s angular momentum must be 

conserved.  

(c) because the particle cannot be in two places at the 

same time. 

(d) because the particle must be somewhere.  

,d d.k ds fy, rjax Qyu ukWesZykbTM gksuk pkfg, % 

¼v½ D;ksafd d.k dk vkos’k lajf{kr gksuk pkfg,A  

¼c½ D;ksafd d.k dk dks.kh; laosx lajf{kr gksuk pkfg,A  

¼l½ D;ksafd d.k ,d lkFk nks LFkkuksa ij ugha gks ldrkA 

¼n½ D;ksafd d.k dks dgha u dgha gksuk pkfg,A  
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5. The energy of a particle in 1D box is directly 

proportional to : 

(a) n 

(b) 
1

n
  

(c) 2
n   

(d) 
2

1

n
  

,dfoeh; ckWDl esa fdlh d.k dh ÅtkZ vuqØekuqikrh gksrh 

gS % 

¼v½ n 

¼c½ 
1

n
 

¼l½ 2
n  

¼n½ 
2

1

n
 

6. If 
1 2

E , E  and 
3

E  are the respective kinetic energies of 

an electron, an alpha particle and a proton each having 

the same de-Broglie wavelength, then : 

(a) 
1 2 3

E E E    

(b) 
2 3 1

E E E    

(c) 
1 3 2

E E E    

(d) 
1 2 3

E E E    
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;fn ,dleku Mh&czksXyh rjaxnS?;Z okys ,d bysDVªkWu] ,d 

vYQk d.k rFkk ,d izksVkWu dh xfrt ÅtkZ Øe’k% 
1 2

E , E  

,oa 
3

E  gSa] rks % 

¼v½ 
1 2 3

E E E   

¼c½ 
2 3 1

E E E   

¼l½ 
1 3 2

E E E   

¼n½ 
1 2 3

E E E   

7. The nature of wave function   of a particle is :  

(a) Real  

(b) Complex  

(c) Imaginary  

(d) None of these 

,d d.k ds rjax Qyu dh izd`fr gksrh gS % 

¼v½ okLrfod  

¼c½ fefJr 

¼l½ dkYifud  

¼n½ buesa ls dksbZ ugha  

8. A photon of frequency v  has a momentum associated 

with it. If c is the velocity of light, then the momentum 

is : 

(a) 
2

h v

c
  

(b) 
h v

c
 

(c) 
v

c
  

(d) 
2

v

c
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,d v  vko`fŸk okys QksVk Wu ls laosx lEc) gSA ;fn izdk’k 

dk osx c gS] rks laosx gS % 

¼v½ 
2

h v

c
 

¼c½ 
h v

c
 

¼l½ 
v

c
 

¼n½ 
2

v

c
 

9. In quantum mechanics, it is possible for a particle 

confined to a region surrounded by high potential 

barrier to escape by :  

(a) tunneling  

(b) barrier climbing  

(c) energy relocation  

(d) conservation of mass and energy  

DokaVe ;kaf=dh esa] mPp cSfj;j ls c) ,d d.k dk iyk;u 

fuEu ds }kjk laHko gS % 

¼v½ lqjax }kjk  

¼c½ cSfj;j ij p<+kbZ }kjk  

¼l½ ÅtkZ LFkkukUrj.k }kjk  

¼n½ nzO;eku rFkk ÅtkZ ds laj{k.k }kjk  
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10. The rest mass energy of an electron is : 

(a) 1.02 MeV 

(b) 0.51 MeV 

(c) 0 MeV 

(d) 2.06 MeV 

bysDVªkWu dh fLFkj nzO;eku ÅtkZ gksrh gS % 

¼v½ 1.02 MeV 

¼c½ 0.51 MeV 

¼l½ 0 MeV 

¼n½ 2.06 MeV 
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