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note: This paper is of Forty (40) marks divided 

 into Two (02) sections A and B. Attempt the 

question contained in these sections according 

to the detailed  instructions given therein.

uksV% ;g iz'u i=k pkyhl (40) vadksa dk gSA tks nks (02) [k.Mksa 

d rFkk [k esa foHkkftr gSA izR;sd [k.M esa fn, x, 

foLr`r funsZ'kksa ds vuqlkj gh iz'uksa dks gy dhft,A

section-a/[k.M&^d*

 (Long Answer type Questions/nh?kZ mÙkjh; iz'u)
Note: Section-'A' contains Five (05) 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 ik¡p (05) nh?kZ mÙkjh; iz'u fn, x, 

gSaA izR;sd iz'u ds fy, nl (10) vad fu/kZfjr gSaA 

f'k{kkfFkZ;ksa dks buesa ls dsoy nks (02) iz'uksa ds mÙkj 

nsus gSaA

1. Obtain the Schrödinger equation for a particle 

of energy E in three dimensional box. Solve this 

Schrödinger equation also.

 f=kfoeh; ckDl esa E ÅtkZ eku okys d.k dh xfr ds 

fy, Jks¯Mtj lehdj.k dks izkIr dhft;s rFkk Jks¯Mtj 

lehdj.k dks gy dhft,A

2. Explain the quantum mechanical behavior of a 

one dimensional potential step for a particle of 

E < V0 .

 ,d foeh; foHko lh<+h ij E < V0  okys d.k ds DokaVe 

;kaf=kdh; O;ogkj dks le>kb,A

3. Solve the Schrödinger wave equation for hydrogen 

atom.

 gkbMªkstu ijek.kq ds fy, Jks¯Mtj lehdj.k dks gy 

dhft,A
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4. Find out Schrödinger wave equation and its 

solution for the one-dimensional Simple Harmonic 

Oscillator.

 ,dfoeh; ljy vkorhZ nksyd ds fy;s Jks¯Mtj lehdj.k 

dks LFkkfir dhft, rFkk bldk gy dhft,A

5. What is tunneling effect through a one-

dimensional rectangular potential barrier? 

Explain in detail.

 ,dfoeh; vk;rkdkj foHko laHkkfor vojks/ ds ekè;e 

ls lqjax izHkko D;k gS\ foLrkj ls le>kb;sA

section-B/[k.M&[k

 (Short answer type questions/ y?kq mÙkjh; iz'u)

Note: Section-B Contains Eight (08) short Answer 

type questions of Five (05) marks each. Learners 

are required to Answer any four (04) questions 

only.  (4×5=20)

uksV% [k.M&^[k* esa vkB (08) y?kq mÙkjh; iz'u fn, x, 

gSaA izR;sd iz'u ds fy, ik¡p (05) vad fu/kZfjr gSaA 

f'k{kkfFkZ;ksa dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj 

nsus gSaA 



4S-57/PH-09

1. Explain the failure of classical mechanics in 

explaining spectral distribution of Black body 

radiation. Give the Plank radiation law.

 Ñ".khdk LisDVªkeh forj.k dh foospuk djus esa fpjlEer 

Hkksfrdh dh vliQyrk le>kb,A Iykad fofdj.k fu;e 

crkb,A

2. Calculate the kinetic energy of the scattered 

electron if the wavelength of photon in 3Å and 

angle of scattering is 90°.

 dkEiVu izdh.kZu esa izfrf{kIr bysDVªkWu dh xfrt ÅtkZ 

dh x.kuk dhft, ;fn iQksVksu dh rjaxnSè;Z 3Å rFkk 

izdh.kZu dks.k 90° gSA

3. What is uncertainty principle? Give some 

application of uncertainty principle,

 vfuf'prrk dk fl¼kar D;k gS\ vfuf ÜÓrrk ds fl¼kar 

ds dqN vuqiz;ksx crkb,A



5 P. T. O.S-57/PH-09

4. What is the Physical meaning of expectation 

value? Find out the expectation value of the 

position, momentum and energy for a wave 

function ( , )x ty .

 izR;k'kk eku dk HkkSfrd vFkZ D;k gS\ rjax iQyu 

( , )x ty  ds fy, fLFkfr] laosx rFkk ÅtkZ ds izR;k'kk 
eku izkIr dhft,A

5.	 Define	 the	 different	 operators	 in	 the	 quantum	

mechanics. Give the properties of Hermitian 

operator.

 DokaVe ;kaf=kdh esa iz;ksx fd;s tkus okys fofHkUu ladkjdksa 

dks ifjHkkf"kr dhft,A gfeZ'kh;u ladkjd dh fo'ks"krk 

crkb,A

6. Determine the energy eigenvalues and eigen 

functions of a rigid rotator and explain rotational 

spectra of diatomic molecule.

 nz< ?kw.khZ ds fy, vkbxu iQyu rFkk vkbxu eku Kkr 

dhft, rFkk f}ijek.kqd v.kq ds fy, ?kw.khZ LisDVªk dh 

O;k[;k dhft,A
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7.	 Derive	 the	 equation	 of	 continuity	 and	 	 define	

probability current density.

 lkrR; lehdj.k dks O;qRiUu dhft, rFkk izkf;drk  

/kjk ?kuRo dks le>kb,A

8.	 The	 wave	 function	 of	 a	 particle	 confined	 in	 a	

base of length L is given by ( ) xx Sin
L L
a p

y =  in 

the region O < x < L. Calculate the probability of 

finding	the	Particle	in	region	 .

 L yEckbZ ds ,d ckDl esa c} ,d d.k dk rjax  

iQyu ( ) xx Sin
L L
a p

y =  ls iznf'kZr fd;k tkrk gS tks 

O < x < L {ks=k esa gSA d.k ds O x
L

< <
a

 {ks=k esa ik;s 

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

*****


