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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. 
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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 mUuhl ¼9
1

2
½ vad fu/kkZfjr gSaA 

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

gSaA 

1. Explain black body radiation and Rayleigh-Jean’s law. 

How black body radiation can be explained with the 

help of Planck’s radiation law ? 

d`f”.kdk fofdj.k rFkk jSys&thUl fofdj.k fu;e dh O;k[;k 

dhft,A Iykad fofdj.k fu;e ds vk/kkj ij d`f”.kdk 

fofdj.k dh fdl izdkj O;k[;k dh tk ldrh gS \ 

2. Derive the Schrödinger wave equation for matter wave 

and give the physical significance of wave function. 

nzO; rjaxksa ds fy, JksÇMtj lehdj.k izkIr dhft, rFkk 

rjax Qyu dk HkkSfrd egRo crkb;sA  

3. What is tunneling effect through a one-dimensional 

rectangular potential barrier ? Explain in detail. 

,dfoeh; vk;rkdkj foHko izkphj eas lqjax izHkko D;k gS \ 

foLrkj ls le>kb;sA 

4. Find out Schrödinger wave equation and its solution 

for the one-dimensional simple harmonic oscillator. 

,dfoeh; ljy vkorhZ nksyd ds fy, JksfMatj lehdj.k dks 

LFkkfir dhft, rFkk bldk 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 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 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. X-ray with wave length 1 .0 0 Å   are scattered from 

a carbon block. The scattered radiation are viewed at 

right angle to the direction of incident beam. 

Calculate : 

(i) Compton shift     

(ii) Wavelength of scattered radiation 

Given 

mass of electron :  m0 = 9.1 × 10
–31

 kg, 

        h = 6.67 × 10
–34

 J-s 

 c = 3 × 10
8
 m/s  

1 .0 0 Å   rjaxnS?;Z dh ,Dl&js ,d dkcZu fi.M ls 

izdhf.kZr gksrh gSA izdhf.kZr fofdj.k dk vkifrr fofdj.k dh 

fn’kk ds yEcor~ ijh{k.k fd;k tkrk gSA x.kuk dhft, % 

(ii) dkWEiVu foiFku ¼f’k¶V½ 

(ii) izdhf.kZr fofdj.k dh rjaxnS?;Z 
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fn;k gS % 

ekl bysDVªkWu dk nzO;eku m0 = 9.1 × 10
–31

 kg, 

                              h = 6.67 × 10
–34

 J-s 

                       c = 3 × 10
8
 m/s  

2. Explain the uncertainty principle. Give some 

applications of uncertainty principle. 

vfuf’prrk dk fl)kUr le>kb;sA vfuf’prrk fl)kUr ds 

dqN vuqiz;ksx crkb;sA 

3. Derive the equation of continuity and define 

probability current density. 

lkarR; lehdj.k dks O;qRiUu dhft, rFkk izkf;drk /kkjk 

?kuRo dks le>kb;sA 

4. The wave function of a particle confined in a base of 

length L is given by 
2

( ) s in
L L

x
x


   in the region 

0 Lx  . Calculate the probability of finding the 

particle in region 0 L /2x  . 

L yEckbZ ds ,d ckWDl eas c) ,d d.k dk rjax Qyu 

2
( ) s in

L L

x
x


   ls iznf’kZr fd;k tkrk gS tks 

0 Lx   {ks= esa gSA d.k ds 0 L /2x   {ks=  esa ik;s 

tkus dh izkf;drk dh x.kuk dhft,A 

5. Explain Degeneracy. Give the meaning of degree of 

degeneracy and its physical significance. 

viHkz”Vrk dh O;k[;k dhft,A viHkz”Vrk dh dksfV dk vFkZ 

rFkk blds HkkSfrd egRo dks crkb;sA 
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6. Explain parity and symmetric and antisymmetric wave 

function. 

lerk rFkk lefer rFkk izfrlefer rjax Qyu dh O;k[;k 

dhft,A 

7. Obtain the Schrödinger wave equation for a spherically 

symmetric potential. 

xksyh; lefer foHko ds fy, JksfMatj lehdj.k izkIr 

dhft,A 

8. What is orbital angular momentum ? Explain the 

quantisation of angular momentum. 

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

Dok.Vkbts’ku dh 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 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 ¼
1

2
½ vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

1. The energy corresponding to a wavelength   is : 

(a) /h c   

(b) /h c    

(c) / h c   

(d) /c h   
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rjaxnS?;Z   ds lerqY; ÅtkZ dk eku gS % 

¼v½ /h c  

¼c½ /h c   

¼l½ / h c  

¼n½ /c h  

2. The photoelectric effect takes place only when the 

incident light is : 

(a) above threshold wavelength 

(b) below threshold wavelength 

(c) equal to threshold wavelength 

(d) any wavelength 

izdk’koS|qr izHkko ds ?kfVr gksus ds fy, vkifrr izdk’k dh 

rjaxnS?;Z gksuh pkfg, % 

¼v½ nsgyh rjaxnS?;Z ls vf/kd 

¼c½ nsgyh rjaxnS?;Z ls de 

¼l½ nsgyh rjaxnS?;Z ds cjkcj 

¼n½ dksbZ Hkh rjaxnS?;Z 

3. Heisenberg’s uncertainty principle is : 

(a) / 2
x

p x       

(b) 
x

p x      

(c) 2
x

p x      

(d) 2
x

p x      
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gkbtsucxZ dk vfuf’prrk dk fl)kUr gS % 

¼v½ / 2
x

p x      

¼c½ 
x

p x      

¼l½ 2
x

p x      

¼n½ 2
x

p x      

4. Which of the following wave functions represent a free 

particle moving along x-axis : 

(a) A s in ( )k x t    

(b) A c o s ( )k x t   

(c) ( )
A

i k x t
e

   

(d) ( )
A

i k x t
e
    

fuEufyf[kr esa ls dkSu&lk rjax Qyu fdlh eqDr d.k dh 

x&v{k esa xfr dks iznf’kZr djrk gS % 

¼v½ A s in ( )k x t   

¼c½ A c o s ( )k x t   

¼l½ ( )
A

i k x t
e

   

¼n½ ( )
A

i k x t
e
    

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

value of momentum p   is : 

(a) h/l 

(b) h/2l 

(c) 0 

(d) 1 
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l yEckbZ ds ,d ckWDl eas c) d.k ds vkSlr laosx p   

dk eku gksrk gS % 

¼v½ h/l 

¼c½ h/2l 

¼l½ 0 

¼n½ 1 

6. The reflection coefficient for a particle incident on a 

potential step with energy E less than height of the step 

is : 

(a) 1 

(b) 0 

(c) 1/2 

(d) 1/3 

;fn d.k dh ÅtkZ dk eku foHko lh<+h dh Å¡pkbZ ls de 

gks] rks d.k ds ijkorZu xq.kkd dk eku gksxk % 

¼v½ 1 

¼c½ 0 

¼l½ 1@2 

¼n½ 1@3 

7. The orbital angular momentum of first excited state of 

hydrogen is : 

(a) 2    

(b) 2 h  

(c) 2 h  

(d) 2   
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gkbMªkstu ijek.kq dh izFke mŸksftr voLFkk ds fy, d{kh; 

dks.kh; laosx dk eku gS % 

¼v½ 2   

¼c½ 2 h  

¼l½ 2 h  

¼n½ 2   

8. The Z component of orbital angular momentum in the 

ground state of hydrogen : 

(a) 0 

(b) 1 

(c) 2 

(d) 3 

gkbMªkstu ijek.kq dh ewy voLFkk esa d{kh; dks.kh; laosx ds 

Z v{k esa ?kVd dk eku gS % 

¼v½ 0 

¼c½ 1 

¼l½ 2 

¼n½ 3 

9. The maximum value allowed for orbital quantum 

number for a given principal quantum number n is : 

(a) n 

(b) n + 1 

(c) n – 1 

(d) n – 2 
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eq[; Dok.Ve la[;k n ds fy, vf/kdre lEHko d{kh; 

Dok.Ve la[;k dk eku gksxk % 

¼v½ n 

¼c½ n + 1 

¼l½ n – 1 

¼n½ n – 2 

10. The ratio of proton mass to electron mass is : 

(a) 1.837 

(b) 18.37 

(c) 183.7 

(d) 1837 

izksVkWu ds nzO;eku rFkk bySDVªkWu ds nzO;eku dk vuqikr gS % 

¼v½ 1-837 

¼c½ 18-37 

¼l½ 183-7 

¼n½ 1837 
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