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Note : This paper is of thirty (30) 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= rhl ¼30½ 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 seven and half 1
2

7  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 lkr 1
2

7  vad fu/kkZfjr gSaA 
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f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. Define different types of operator in quantum 

mechanics. What is expectation value ? Find out the 

expectation value of position x  of a particle trapped 

in a box L wide. 

DokaVe vfHk;kaf=dh esa fofHkUu izdkj ds ladkjdksa dks 

le>kb,A izR;k’kk ewY; D;k gS \ pkSM+kbZ L ds ,d ckWDl eas 

can fdlh d.k dh voLFkk x
 
dk izR;k’kk ewY; Kkr 

dhft,A 

2. Explain the tunneling effect through a one-dimensional 

potential barrier. On this basis give a qualitative 

discussion of -Decay of nucleus. 

,dfoeh; vk;rkdkj foHko izkphj ls lqjax izHkko dh O;k[;k 

dhft;sA bl vk/kkj ij ukfHkd ls gksus okyh &{k; dh 

xq.kkRed ppkZ dhft;sA 

3. Obtain Schr dinger equation and its solution for one- 

dimensional simple harmonic oscillator. 

,dfoeh; ljy vkorZ nksyd ds fy, JksfMatj lehdj.k 

rFkk mldk gy Kkr dhft;sA 

4. What is orbital angular momentum ? Explain the 

quantization of angular momentum. 

d{kh; dks.kh; laosx D;k gS \ dks.kh; laosx ds Dok.Vhdj.k 

dh O;k[;k dhft;sA 

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 
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Note : Section ‘B’ contains eight (08) short answer type 

questions of two and half 1
2

2  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, <kbZ 1
2

2  vad fu/kkZfjr gSaA 

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

gSaA 

1. A particle limited to the x -axis has the wave function 

 ax between 0x  and 1;x  0  elsewhere : 

(a) Find the probability that the particle can be found 

between 0.45x  and 0.55x   

(b) Find the expectation value x  of particle’s 

position. 

,d d.k tks x &v{k esa lhfer gS] dk rjax Qyu ax  

tc fd og 0x  ls 1x  esa gks rFkk vU; LFkkuksa ij 

0  gks % 

¼d½ d.k ds 0.45x  rFkk 0.55x  ds e/; ik;s tkus 

dh izkf;drk Kkr dhft;sA 

¼[k½ d.k dh fLFkfr ds izR;k’kk eku x  dh x.kuk 

dhft;sA 

2. In Davisson and Germer diffracted experiment a  beam 

of 54 eV electron diffracted at the nickel target and a 

sharp maxima in first order occurred at 50°. By 
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considering that the Bragg’s law holds for electron 

wave, find out the perpendicular distance between the 

crystal planes of nickel. 

Msfolu&tjej iz;ksx esa izFke dksfV dk foorZu mfPPk”B 

54 eV  ds bysDVªkWu ds fy, izdh.kZu dks.k 50° gSA ;g 

ekurs gq, fd czsx dk fu;e bysDVªku rjaxksa ds fy, ykxw 

gksrk gS] fudy fØLVy ds ijkorZu ryksa ds e/; yEcor~ 

nwjh Kkr dhft,A 

3. By using uncertainty principle show that electrons 

cannot be existed in nculeus. 

vfuf’prrk ds fl)kUr dk iz;ksx djrs gq, iznf’kZr dhft;s 

fd bysDVªkWu ijek.oh; ukfHkd esa mifLFkr ugha jg ldrs 

gSaA 

4. Give the fundamental postulates of quantum 

mechanics. 

DokVe ;kaf=dh ds ekSfyd vfHkxzghr crkb;sA 

5. If a particle has angular momentum L  and its 

components are L , Lx y  and L ,z  then prove that : 

L , L Lx y zi  

;fn ,d d.k dk dks.kh; laosx L  gS ftlds ?kVd L , Lx y  

rFkk L z  gksa] rks fl) dhft, fd L , L Lx y zi A 

6. Obtain the eigen function for one-dimensional infinite 

potential well. 
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,dfoeh; vuUr xgjkbZ okys foHko dwi ds fy, vkbxsu 

QYku izkIr dhft;sA 

7. Explain the zero point energy of a one-dimensional 

simple harmonic oscillator. 

,d&foeh; ljy vkorhZ nksyd ds fy, ‘kwU; fcUnq ÅtkZ dh 

O;k[;k dhft;sA 

8. Find the energy of neutron in unit of eV whose de- 

Broglie wavelength is 1 Å. Mass of neutron = 1.674 

1710  kg. 

,d U;wVªkWu dh Mh&czksXyh rjaxnS?;Z 1 Å  gSA bl U;wVªkWu dh 

eV  ¼bysDVªkWu oksYV½ esa ÅtkZ Kkr dhft;sA U;wVªkWu dk 

nzO;eku 271.674 10  fdxzk gSA 

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. The momentum of a photon is given by : 

(a) 
h

  

(b) k   
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(c) 
hv

c
  

(d) 
c


  

QksVkWu dk laosx fn;k tkrk gS % 

¼v½ 
h
 

¼c½ k  

¼l½ 
hv

c
 

¼n½ 
c


 

2. The shift in wavelength  in Compton effect is equal 

to Compton wavelength when : 

(a) 0   

(b) 
2

  

(c)   

(d) 
4

  

dkEiVu izHkko esa dkWEiVu foLFkkiu dk eku  ds cjkcj 

gksrk gS tc % 

¼v½ 0  

¼c½ 
2
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¼l½  

¼n½ 
4
 

3. For a stationary state the probability density is : 

(a) function of time 

(b) independent of time 

(c) independent of space co-ordinate 

(d) None of the above 

LFkk;h voLFkk ds fy, izkf;drk ?kuRo gS % 

¼v½ le; dk Qyu 

¼c½ le; ls LorU= 

¼l½ LFkku pj ls LorU= 

¼n½ mi;qZDr esa ls dksbZ ugha 

4. The probability of finding a particle in a distance dx  

around a point x  is : 

(a)   

(b) * dx   

(c) *   

(d) *   

fdlh d.k ds fcUnq x  ds pkjksa vksj dx  nwjh esa ik;s tkus 

dh izkf;drk gS % 
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¼v½   

¼c½ * dx  

¼l½ * 

¼n½ 
*
 

5. The energy of a particle in one-dimensional closed box 

is : 

(a) directly proportional to quantum number n 

(b) directly proportional to 2n   

(c) inversely proportional to n   

(d) inversely propertional to 2n   

fdlh ,dfoeh; c) ckDl esa fdlh d.k dh ÅtkZ gksrh gS % 

¼v½ DokaVe la[;k n  ds vuqØekuqikrh 

¼c½ 2n  ds vuqØekuqikrh 

¼l½ n  ds O;qRØekuqikrh 

¼n½ 2n  ds O;qRØekuqikrh 

6. Two wave functions m  and n  are orthogonal if : 

(a) 0m n dx   

(b) 
*

0nm dx   

(c) 1m n dx   

(d) 
*

1nm dx   

nks rjax Qyu m  rFkk n  yEcor~ gksrs gSa ;fn % 
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¼v½ 0m n dx  

¼c½ 
*

0nm dx  

¼l½ 1m n dx  

¼n½ 
*

1nm dx  

7. For a particle trapped in a box of length l the average 

value of momentum p  is : 

(a) 
h

l
  

(b) 
2

h

l
  

(c) 0 

(d) 1 

l  yEckbZ ds fdlh ckWDl ls c) d.k ds vkSlr laosx p  

dk eku gksrk gS % 

¼v½ 
h

l
 

¼c½ 
2

h

l
 

¼l½ 0 

¼n½ 1 
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8. The energy of a one-dimensional harmonic oscillator 

in ground state is : 

(a) 0 

(b) 
1

2
   

(c) 
3

2
   

(d) 
5

2
   

,dfoeh; vkorhZ nksfy= ds fy, ewy voLFkk esa ÅtkZ dk 

eku gksrk gS % 

¼v½ 0 

¼c½ 
1

2
  

¼l½ 
3

2
  

¼n½ 
5

2
  

9. The energy of hydrogen atom depends on : 

(a) l 

(b) m 

(c) n 

(d) l and m 

gkbMªkstu ijek.kq dh ÅtkZ fuHkZj djrh gS % 

¼v½ l   

¼c½ m   

¼l½ n   

¼n½ l  rFkk m   
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10. The orbital angular momentum of first excited state of 

hydrogen is : 

(a) 2   

(b) 2 h   

(c) 2h   

(d) 2   

gkbMªkstu ijek.kq ds fy, izFke mŸksftr voLFkk esa d{kh; 

dks.kh; laosx gksrk gS % 

¼v½ 2  

¼c½ 2 h  

¼l½ 2h  

¼n½ 2  
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