
  

NOVEMBER 2021  51112/SAR5B/ 
 TAC5A 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer any TEN questions each in 30 words. 

1. How do find the radius of a nucleus? 

 J¸ AqUP¸Âß Bμzøu GÆÁõÖ Põn»õ®? 

2. What are magic numbers? 

 u¢vμ GsPÒ ¯õøÁ? 

3. What is meant by radioactivity? 

 Pv›¯UP® GßÓõÀ GßÚ? 

4. Millions of neutrinos pass through our body but 
we cannot sense the neutrino. Can you give the 
reason? 

 ªÀ¼¯ßPÒ AÍÄ {³m›÷ÚõUPÒ |©x Ehø» 

Ph¢x ö\ÀQßÓÚ BÚõÀ AÁØøÓ |®©õÀ 

Enμ•iÁvÀø». EßÚõÀ Põμn® TÓ •i²©õ? 

5. State the uses of G.M. Counter. 

 øPPº–•À»º Gso°ß £¯ßPøÍU TÖ. 
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6. State the principle of linear accelerator. 

 ÷|º¨÷£õUS •iUQ°ß uzxÁzøuU TÖ. 

7. Define threshold energy of nuclear reaction. 

 J¸ AqUP¸ ÂøÚ°ß £¯ßöuõhUP BØÓø» 

Áøμ¯Ö. 

8. State the difference between hydrogen bomb and 
atom bomb. 

 øímμáß SsiØS® AqUSsiØS® Cøh÷¯ 

EÒÍ ÷ÁÖ£õmøhU TÖ. 

9. What are gravitons? 

 QμõÂmhõßPÒ GßÓõÀ GßÚ? 

10. What are kaons? 

 ÷P¯õßPÒ GßÓõÀ GßÚ? 

11. Find the ground state spin and parity of 13Al27. 

 13Al27 ß Ai BØÓÀ {ø»°À _ÇØ] ©ØÖ® 

\©{ø»ø¯U Põs. 

12. Using the law of conservation of lepton number, 
find which of the following reaction is Possible 

 (a)  nvp e  and  

 (b)  envp e . 
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 (A)  nvp e  ©ØÖ® 

 (B)  envp e  CÆ Â¸ ÂøÚPÎÀ ö»¨hõß 

Gs öPõsk Gx \õzv¯® GÚU Psk¤i. 

PART B — (5  5 = 25 marks) 

Answer any FIVE questions each in 200 words. 

13. Discuss the main features of collective model for 
atomic nucleus. 

 AqUP¸ Tmk ©õv›°ß •UQ¯ A®\[PøÍ 

ÂÁõv. 

14. Describe parity violation in   decay. 

 ¥mhõ ]øuÂÀ \©{ø» «Öuø» ÂÁ›. 

15. Describe the construction and action of an 
ionisation chamber. 

 J¸ A¯Û ªßP»zvß Aø©¨¦ ©ØÖ® 

ö\¯À£õmiøÚ £ØÔ ÂÁ›. 

16. Explain any five conservation laws in nuclear 
reactions. 

 AqUP¸ ÂøÚ°À H÷uÝ® I¢x AÈÂsø© 

ÂvPøÍ ÂÍUS. 
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17. Compare four fundamental interactions in 

elementary particles. 

 Ai¨£øh xPÒPÎÀ |õßS Ai¨£øh CøhÂøÚa 

ö\¯ÀPøÍ J¨¤kP. 

18. Find the Q value of the nuclear reaction 
47 ).( pLi He (Given the mass of protons = 1.00785 

amu, mass of 7Li=7.016004 amu. mass of  

  particle 4,003604 amu = mass of 2He4). 

 47 ).( pLi He GßÓ AqUP¸ ÂøÚ°À Q ©v¨ø£U 

Põs. öPõkUP¨£mh {øÓPÒ  

p = 1.00785 amu 7Li=7.016004  ©ØÖ®  

2He4 = 4,003604 amu. 

19. Calculate the time required for 10% of a sample of 
thorium to disintegrate. Assume half life of 
thorium to be 10104.1   years. 

 ÷uõ›¯® ©õv›°À 10% ]øuÁøh  ̄ GkzxUöPõÒÐ® 

÷|μzøuU PnUQk. ÷uõ›¯zvß Aøμ B²mPõ»® 

10104.1   GÚ GkzxUöPõÒP.  

[P.T.O.]
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 PART C — (3  10 = 30 marks) 

Answer any THREE questions each in 500 words. 

20. Explain the semi-empirical mass formula, and give 
its limitations. 

 Aøμ Gs©õÚ {øÓa \©ß£õmøh ÂÍUS. ÷©¾® 

Auß Áμ®¦PøÍU öPõk. 

21. Describe the special features of  -ray spectra. 
Explain how pauli’s hypothesis of neutrino for  
 -particle emission solved the anomalies in  
 -ray spectra and also discuss the properties of 
neutrinos. 

 ¥mhõ Pvº {Ó©õø»°ß •UQ¯ A®\[PøÍ ÂÁ›. 

¥mhõPvº {Ó©õø»°À ö£Í¼°ß {³m›÷Úõ 

öPõÒøP, ¥mhõPvº EªÌÄ •Óß£õkPøÍ GÆÁõÖ 

wºzux Gß£øu ÂÍUS. {³m›÷ÚõÂß £s¦PøÍ 

ÂÁõv. 

22. Describe the principle, construction, working and 
limitations of cyclotron. 

 ø\U÷ÍõmμõÛß Aø©¨¦, ÷Áø» ö\´²® Âu® 

©ØÖ® Áμ®¦PøÍ ÂÁ›. 

23. What is breeder reactor? Describe the construction 
and working of a nuclear reactor? 

 EØ£zv Eø» GßÓõÀ GßÚ? AqUP¸ Eø» 

JßÔß Aø©¨¦ ©ØÖ® ÷Áø» ö\´²® Âuzøu 

ÂÁ›. 
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24. Discuss the various quantum numbers and 
conservation laws in the elementary particle 
Physics. 

 Ai¨£øhz xPÒ C¯Ø¤¯¼À EÒÍ öÁÆ÷ÁÖ 

SÁõsh® GsPøÍ²® ©ØÖ® AÈÂsø© 

ÂvPøÍ²® ÂÍUS. 

________________ 


