
  

 

 

 

 

 

 

 

PART A — (10  1 = 10 marks) 

Answer ALL the questions. 

1. ©õÖ {ø»¯Êzu® Áøμ¯ÖP. 

 Define critical potential. 

2. ÷£õº Aq ©õv›°ß Ai¨£øh ÷Põm£õkPøÍ SÔ¨¤kP. 

 State the basic postulates of Bohr atom model. 

3. £õ¼°ß Â»USuÀ ÷Põm£õmiøÚU SÔ¨¤kP. 

 State Pauli’s exclusion principle. 

4. vø\¯ß Aq ©õv›°ß •UQ¯ Cμsk A®\[PÒ ¯õx? 

 What are the salient features of vector atom model? 

5. ^©Ûß ÂøÍÄ GßÓõÀ GßÚ? 

 What is Zeeman effect? 

6. »õº©›ß ÷uØÓzøuU SÔ¨¤kP. 

 State Larmor’s theorem. 
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7. ‰»UTÖÂß _ÇØ] ©õØÓzvØPõÚz uSv Âv°øÚ GÊxP. 

 Mention the selection rule for rotational transition of a 
molecule. 

8. μõ©Ûß {Ó©õø»°¯¼À, FöhõÎ £¯ß£õmiß |ßø©PÒ 

¯õx? 

 What are the advantages of using laser in obtaining 
Raman spectra? 

9. Dμq ‰»UTØÔß BØÓ¾UPõÚ ‰ßÖ ©õØÓa ö\¯À 

ÁøPPøÍU SÔ¨¤kP. 

 What are the three modes of transitions contributing to 
the energies of a diatomic molecule? 

10. ¦Ó Fuõ JÎ°ß {Ó©õø»ø¯¨ £vÄa ö\´²® •øÓø¯ 

GÊxP. 

 Mention the method employed in the recording of  
UV spectrum. 

PART B — (5  4 = 20 marks) 

Answer ALL the questions. 

11. ¹uºL÷£õºm BÀ£õz xoUøPa ]uÓÀ Bμõ´a] ÷\õuøÚ 

•øÓø¯ ÂÍUSP. ÷©¾® ¹uºL÷£õºm Aq ©õv›°ß 

•UQ¯ A®\[PøÍ¨ £mi¯¼kP. 

 Explain Rutherford’s experiment on scattering of  
 -particles and bring out the salient features of 
Rutherford nuclear atom model. 

12. AqUPÎß ÁøÍÄ¢u® Tmh¾UPõÚ L-S ©ØÖ® j-j 
CønUS® vmh[PøÍ ÂÍUSP. 

 Describe the L-S and j-j coupling schemes for the addition 
of angular momenta in atoms. 
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13. ÷©õ\½ì vmhzvøÚ SÔ¨¤kP, Auß •UQ¯zxÁzøu 

ÂÍUSP. 

 State Moseley’s law and explain its importance. 

14. μõ©Ûß xÎ¯ß ÷Põm£õmiøÚ Â›ÁõP GÊxP. 

 Discuss the quantum theory of Raman effect. 

15. Cø\Ä Aø»¨¤¯õPa ö\¯À£k® Dμq ‰»UTØÔØPõÚ 

AvºöÁs ©ØÖ® uSv ÂvPøÍU PshøhP. 

 Obtain an expression for frequency and selection rule for 
a vibrating diatomic molecule acting as a harmonic 
oscillator. 

PART C — (5  8 = 40 marks) 

Answer any FIVE questions. 

(Five out of Eight questions) 

16. öh®ìh›ß {øÓ {Ó©õø»©õÛ {μÀ ÁøμÂ°ß 

ö\¯À£õmiøÚ ÂÍUSP. 

 Describe the working of Dempster’s mass spectrograph. 

17. vø\¯ß Aq ©õv›°ß xÎø©ö¯s ÁøPPøÍ Â›ÁõP 

GÊxP. 

 Explain in detail the various quantum numbers 
associated with the vector atom model. 

18. T¼mä SÇõ´ Áõ°»õP X-Pvº EØ£zv •øÓø¯ _¸UP©õP 

ÂÍUSP. 

 Explain briefly the experimental method for the 
production of X-rays using Coolidge tube. 

19. BØÓÀ {ø» Áøμ¨£hzxhß, vh©ØÓ Dμn ‰»UTØÔß 

{Ó©õø»U ÷Põm£õkPøÍ Â›ÁõP GÊxP. 

 With a neat energy level diagram, discuss the spectrum 
of a non-rigid diatomic molecule. 
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20. μõ©ß {Ó©õø»©õÛ°ß Pmhø©¨¦ ©ØÖ® ö\¯À£õmiøÚ 

Áøμ¨£hzxhß ÂÍUSP. 

 Explain the construction and working of a Raman 
spectrometer with a neat diagram. 

21. ÷hÂì–Ta\›ß ©õÖ{ø»¯ÊzuzøuU PshÔ²® Bμõ´a] 

÷\õuøÚ •øÓø¯ Â›ÁõUSP. 

 Explain Davis and Goucher’s method for the 
experimental determination of critical potentials. 

22. Dμq ‰»UTÖPÎÀ μõ©Ûß AvºÄ {Ó©õø»U P¸zxPøÍ 

ÂÍUQ GÊxP. 

 Explain the vibrational Raman spectra of diatomic 
molecules. 

23. JÎ°ß Aø»}Í® 6000 
A  C¸UP, |õº©À ^©ß ÂøÍÂÀ  

1 wb/m2 AÍÄ Põ¢uz yshÀ AÎUP¨£mkÒÍx. 

C¢{ø»°À ^©Ûß Ch©õØÓ¨£mh ÷PõmiØS®, 

Ch©õØÓ¨£hõuU ÷PõmiØS® EÒÍ ¤›Ä Aø»}Í® 

GÆÁÍÄ Gß£uøÚU PnUQkP. 

 Calculate the wavelength separations between the 
unmodified line of wavelength 6000 A  and the modified 
lines when a magnetic induction of  
1 wb/m2 is applied in normal zeeman effect. 
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