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PH-09 

June - Examination 2026 

B.Sc. (Part-III) Examination 

PHYSICS 

Elementary Quantum Mechanics and Spectroscopy 

izkjfEHkd DokaVe ;kaf=dh ,oa LisDVªksizkjfEHkd DokaVe ;kaf=dh ,oa LisDVªksizkjfEHkd DokaVe ;kaf=dh ,oa LisDVªksizkjfEHkd DokaVe ;kaf=dh ,oa LisDVªksLdkWihLdkWihLdkWihLdkWih    
Paper : PH-09 

 [Time: 3 Hours]                   [Maximum Marks: 70]     
                                                                                            

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions in each section. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
     mŸkj nhft,A    
 Section-A 7××××2====14 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word,           

   one sentence or maximum up to 30 words. Each question carries 2 marks. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %&    lHkhlHkhlHkhlHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre  
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 2222 vad dk gSA 

1. (i) What is De-Broglie hypothesis?    

  Mh&czkWXyh ladYiuk D;k gS\  

 (ii) State Heisenberg uncertainty principle.   

  gkbtucxZ vfuf’prrk fl)kar fyf[k,A   

 (iii) What is meant by normalization of wave function?  

  rjax Qyu ds ÁlkekU;hdj.k dk D;k vFkZ gS\  

 (iv) What is the physical significance of the minimum energy level E0 of a particle 

in a one-dimensional box?  

 

  ,d foeh; ckWDl esa d.k dk U;wure ÅtkZ Lrj E0  dk HkkSfrd vFkZ D;k gS\  

 (v) What is tunnelling effect?   

  lqjax ÁHkko D;k gS\  

 (vi) What is meant by parity operator?   

  lerk ladkjd ls D;k vk’k; gS\  

 (vii) What is the Ramsauer-Townsend effect?   

  jkelkSj&Vkmuls.M ÁHkko D;k gS\  
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 Section-B 4××××7====28 

 (Short Answer Type Questions)  

Note :- Answer any four questions. You have to delimit your each answer maximum up to                            

   200 words. Each question carries 7 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 

   dhft,A izR;sd iz’u 7777 vad dk gSA 

2. Describe Davisson-Germen experiment and explain how it verifies matter waves 

associated with electrons?  

 

 Msfolu&tjej Á;ksx dk o.kZu dhft, rFkk le>kb, fd ;g bysDVªkWu ds lgpkjh æO; 

rjax dh lR;rk dks dSls fl) djrk gS\ 

 

3. Discuss the need and important properties of Schrödinger equation.   

 JksfMaxj lehdj.k dh vko’;drk rFkk mlds Áeq[k xq.kksa dk o.kZu dhft,A  

4. Define Hermitian operator and prove that its eigenvalues are real.  

 gÆeVh ladkjd dh ifjHkk"kk nhft, rFkk fl) dhft, fd mlds vkbxu eku okLRkfod 

gksrs gSaA 

 

5. Write the time-independent Schrödinger equation for a particle in a one-dimension 

potential box and obtain the energy eigenvalues. 

 

 ,d foeh; foHko ckWDl esa d.k ds fy, dky&vukfJr JksfMaxj lehdj.k fy[kdj ÅtkZ 

vkbxu eku ÁkIRk dhft,A  

 

6. Derive the transmission probability for a particle with E < V0  incident on a potential 

barrier.   

  

 foHko Ákphj ij E < V0  okys d.k ds fy, Hksnu Ákf;drk dk O;atd ÁkIRk dhft,A   

7. Determine the normalization constant for the wave function corresponding to the         

n = 1 state of a one-dimensional quantum harmonic oscillator. Given that -  

  � x� exp(−
	


	
α�x�)dx =  

�

�
 √�

��  

  

 fdlh ,d foeh; DokaVe vkorhZ nksyd ds fy, voLFkk n = 1 ds laxr rjax Qyu ds fy, 
ÁlkekU;hdj.k fu;rkad Kkr dhft,A fn;k gS &  

     � x� exp(
	


	
− α�x�)dx =  

�

�
 √�

��             

 

8. Discuss quantization of orbital angular momentum in hydrogen atom.    

 gkbMªkstu ijek.kq ds fy, d{kh; dks.kh; laosx ds DokaVhdj.k dh foospuk dhft,A   

9. If force constants of HCl35 and H2Cl35 are same, then calculate the ratio of 

fundamental vibrational frequencies corresponding to the lowest viberational energy 

level.  

  

 ;fn HCl35 rFkk H2Cl35 ds cy fu;rkad leku gkas] rks U;wure dEiu ÅtkZ Lrjksa dh ewy 
dEiu vko`fÙk;ksa dk vuqikr Kkr dhft,A  
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 Section-C 2××××14====28 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                            

   500 words. Each question carries  14 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer 

   dhft,A izR;sd iz’u 11114444 vad dk gSA 

10. Discuss failures of Wien’s and Rayleigh-Jeans law in explaining the spectral energy 

distribution of black body radiation. Derive Planck’s radiation law.  

 

 Ñf".kdk fofdj.k ds LisDVªeh ÅtkZ forj.k dks le>kus esa ohUk rFkk jSys&thUl fu;eksa dh 

foQyrkvksa dh foospuk dhft,A Iykad dk fofdj.k fu;e O;qRiUu dhft,A  

 

11. Consider a particle bound in a finite potential well of depth V0 and width 2a.                    

Derive the transcendental equations that determine the energy levels of the particle 

inside the well and briefly describe the graphical method used to solve these 

equations.  

  

 (V0) xgjkbZ ,oa (2a) pkSM+kbZ ds ,d ifjfer foHko dwi esa cUn ,d d.k ij fopkj dhft,A 

dwi ds vUnj d.k ds ÅtkZ Lrjksa dks O;Dr djus okys vchft; lehdj.kksa dks O;qRiUu 

dhft, ,oa bUgsa gy djus dh xzkfQd fof/k dk laf{kIr fooj.k nhft,A  

 

12. Derive the Schrödinger equation for a one-electron atom in a spherically symmetric 

potential field, separate it and obtain radial and angular equations.  

 

 ,dy bysDVªkWuh ijek.kq ds fy, xksyh; lefer foHko {ks= esa JkWfMaxj lehdj.k dks i`Fkd 

dj] jsfM;y rFkk dks.kh; lehdj.k ÁkIr dhft,A  

 

13. Discuss the characteristic features of the spectra of alkali atoms and explain the                    

D-lines of the sodium spectrum.  

 

 {kkjh; ijek.kqvksa ds LisDVªe dh fo’ks"krkvksa dh foospuk dhft, rFkk lksfM;e LisDVªe dh 

D-js[kkvksa dh O;k[;k dhft,A  

 

----------------------------- 


