
  

APRIL 2021 51117/SAR6B 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer any TEN questions, each in 30 words. 

1. If A and B be symmetric matrices, then show that 

AB is symmetric if and only if A and B commute. 

 A ©ØÖ® B BQ¯øÁ \©a^º AoPÒ GÛÀ, A 

©ØÖ® B £›©õÔUöPõshõÀ ©mk÷© AB Gß£x 

\©a^º Ao GÚU PõmkP. 

2. Define Hermition matrix.  

 öíº«]¯ß Ao°øÚ Áøμ¯Ö. 

3. Write the conditions for a complex function to be 

analytic. 

 ]UPÀ \õº¦ £S£hÀ \õº£õP Aø©ÁuØPõÚ 

{£¢uøÚPøÍ GÊxP. 

4. Define the term domain in complex analysis. 

 ]UPÀ Gs £S¨£õ´ÂÀ öhõø©ß Gß£øu 

Áøμ¯Ö. 
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5. If kjia 465 −+=  and jib 32 += , find the 

magnitudes of a and b . 

 kjia 465 −+=  ©ØÖ® jib 32 +=  GÛÀ a  ©ØÖ® 

b  ©v¨¦PøÍ PõsP. 

6. Define divergence of a vector. 

 J¸ öÁUhº Â›uø» Áøμ¯Ö. 

7. State the law of conservation of angular 

momentum. 

 ÷Põn E¢u ©õÓõ Âvø¯U TÖ. 

8. What are generalised co-ordinate? 

 ö£õxø©¨£kzu¨£mh B¯[PÒ GßÓõÀ GßÚ? 

9. What are bosons? Give one example. 

 ÷£õ\õßPÒ Gß£øÁ ¯õøÁ? Kº Euõμn® öPõk. 

10. What is meant by degeneracy? 

 \© BØÓÀ {ø» GßÓõÀ GßÚ? 
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11. What are fermions? 

 ö£ºª¯õßPÒ GßÓõÀ GßÚ? 

12. Write down the polar form of Cauchy-Reimann 

equation. 

 x¸Á ÁiÁ Põç&Ÿ©õß \©ß£õmøh GÊxP. 

PART B — (5 × 5 = 25 marks) 

Answer any FIVE questions each in 200 words. 

13. Show that 
nm
nmnm

+
=),(β . 

 
nm
nmnm

+
=),(β  GÚU Põmk. 

14. Write short note on continuity and differentiability 

of complex functions. 

 ]UPÀ \õº¦PÎß öuõhºa] ©ØÖ® ÁøP£kzuÀ 

£ØÔ ]Ö SÔ¨¦ GÊxP. 
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15. Show that div Curl 0=A . 

 div Curl 0=A   GÚU PõmkP. 

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. Derive Lagrange’s equation of motion for a system 

containing dissipative force. 

 ©øÓQßÓ Âø\°øÚU öPõsh Aø©¨¤ØPõÚ 

ö»Uμõßâ°ß \©ß£õmøh Á¸Â. 

19. Prove that the function: Satisfies Laplace’s 

equation and determine the corresponding regular 

function u+iv. 

 GßÓ \õº¦ ÷»¨»õ]ß \©ß£õmiøÚ {øÓÄ 

ö\´²® GÚUPõmk. ÷©¾® Jzu JÊ[S \õº¦ 

u+iv&IU PnUQk. 

[P.T.O]



 51117/SAR6B 5

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions each in 500 words. 

20. Diagonalise the matrix 
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A  GßÓ Ao°øÚ ‰ø» 

Âmh©õUS. 

21. Derive necessary find sufficient conditions for a 

complex function to be and lytic in polar form. 

 x¸Á ÁiÂÀ J¸ ]UPÀ \õº¦ £S£hÀ \õº£õP 

C¸¨£uØPõÚ ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ 

{£¢uøÚø¯ Á¸Â. 

22. Express the equation of motion in spherical polar 

co-ordinates. 

 ÷PõÍ x¸Á Aa_PÎÀ C¯UP \©ß£õmøh 

öÁÎ¨£kzxP. 



 51117/SAR6B 6

23. Using Hamilton’s equations, obtain the equation of 

motion for one dimensional harmonic oscillator. 

 ÷íªÀhß \©ß£õkPøÍ¨ £¯ß£kzv JØøÓ¨ 

£›©õn ^›ø\ Aø»°¯ØÔUPõÚ C¯UPa 

\©ß£õmøh¨ ö£ÖP. 

24. Derive Maxwell-Boltzmann distribution law. 

 ÷©UìöÁÀ&÷£õÀmìö©ß £[Rmk Âvø¯ 

Á¸Â. 

——————  


