
  

NOVEMBER 2021  51117/SAR6B 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer any TEN questions each in 30 words. 

1. Find the characteristic equation of the matrix 
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 öPõkUP¨£mh Ao°ß £s¤¯À \©ß£õmøhU 
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2. Show that    mnnm ,,   . 

    mnnm ,,    GÚU PõmkP. 

3. Find the real and imaginary part of ln Z, where 
yixZ  . 

 yixZ   GÛÀ ln Z&UPõÚ ö©´ ©ØÖ® PØ£øÚ 

£SvPøÍ Psk¤i. 

(6 pages) 
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4. Mention the Cauchy-Reimann condition. 

 Põç&Ÿ©õÛß {£¢uøÚø¯ SÔ¨¤kP. 

5. Define continuity of vector point function. 

 öÁUhº ¦ÒÎa \õº¤ß öuõhºa]ø¯ Áøμ¯Ö. 

6. Prove that  2graddiv . 

 GÚ {ÖÄP  2graddiv . 

7. What is meant by configuration space? 

 Aø©Ä öÁÎ GßÓõÀ GßÚ? 

8. What are constraints? Give example. 

 C¯UP uøhPÒ GßÓõÀ GßÚ? GkzxUPõmkPÒ 

öPõk. 

9. Mention the properties of bosons. 

 ÷£õ\õÛß £s¦PøÍ SÔ¨¤kP. 

10. Distinguish between BE and FD statistics. 

 BE ©ØÖ® FD ¦ÒÎ°¯ÀPøÍ ÷ÁÖ£kzxP. 
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11. Prove that the eigen values of a real symmetric 
matrix are all real. 

 \©a^º Ao JßÔß IPß ©v¨¦PÒ AøÚzx® 

ö©´¯õÚø© GÚ {¹¤. 

12. When quantum statistics can be applied? 

 SÁõsh® ¦ÒÎ°¯ø» G¨÷£õx £¯ß£kzx»õ®? 

PART B — (5  5 = 25 marks) 

Answer any FIVE questions each in 200 words. 

13. Find the eigen values and normalised eigen 

vectors of the matrix 
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14. Show that the function  yxzf )( . 

  yxzf )(  GÚU PõmkP. 

15. If yxzvyxu 2,3 22   then evaluate grad 

    vgradugrad . . 

 yxzvyxu 2,3 22   GÛÀ     vgradugrad .  

Gß£øu ©v¨¤kP. 

16. Derive Hamilton's equation of motion. 

 ÷íªÀhÛß C¯UPa \©ß£õmøh {ÖÄP. 

17. Derive an expression for thermodynamic 
probability using Fermi-Dirac statistics. 

 Lö£ºª&iμõU ¦ÒÎ°¯ø» £¯ß£kzv öÁ¨£ 

C¯UP {PÌuPÄUPõÚ ÷PõøÁø¯ Á¸Â. 

18. Diagonalise the following matrix. 
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 RÌPsh Aoø¯ ‰ø»Âmh Ao¯õP ©õØÖP. 
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19. Prove that the function: 

1333 2223  yxyxxu  satisfies Laplace's 

equation and determine the corresponding regular 
function u+iv. 

 1333 2223  yxyxxu  GßÓ \õº¦, ÷»¨»õ]ß 

\©ß£õmiøÚ {øÓÄ ö\´²® GÚUPõmk. ÷©¾® 

Jzu JÊ[S \õº¦  

u+iv &IU PnUQk. 

PART C — (3  10 = 30 marks) 

Answer any THREE questions each in 500 words. 

20. Prove that the orthogonal property of Legendre 
polynomial. 

 ö»áshº £À¾Ö¨¦ ÷PõøÁUPõÚ ö\[Szx  

£sø£ {¹¤. 
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21. Derive  necessary and sufficient conditions for a 
complex function to be analytic in polar form. 

 x¸Á ÁiÂÀ J¸ ]UPÀ \õº¦ £S£hÀ \õº£õP 

C¸¨£uØS ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ 

{£¢uøÚPøÍ Á¸Â. 

22. Obtain an expression for acceleration in terms of 
spherical co-ordinates. 

 ÷PõÍ B¯[PÎÀ •kUPzvØPõÚ ÷PõøÁø¯ 

öPõnºP. 

23. Derive Lagrange's equation of motion from 
principle of virtual work. 

 ©õ¯ ÷Áø» uzxÁzv¼¸¢x ö»Uμõg]°ß C¯UP 

\©ß£õmøh Á¸Â. 

24. Obtain Planck's radiation formula using  
Bose-Einstein statistics. 

 ÷£õì&Ißìjß ¦ÒÎ°¯ø» £¯ß£kzv 

¤Íõ[Qß PvºÃa_ Áõ´¨£õmøh ö£ÖP. 

 ——————— 


