
  

APRIL 2021 51116/SAR6A/TAC6B 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer any TEN questions each in 30 words. 

1. What is meant by frame of reference? 

 SÔ¨¦ B¯a\mh® GßÓõÀ GßÚ? 

2. Write about the principle of equivalence. 

 \©zxÁzvß öPõÒøPø¯ GÊx. 

3. What is meant by group velocity? 

 SÊz vø\÷ÁP® GßÓõÀ GßÚ? 

4. Why electron cannot exist inside the nucleus? 

 AqUP¸ÂÝÒ Gö»Umμõß C¸¨£vÀø» Hß? 

5. State any two properties of linear operator. 

 ÷|›¯À C¯UQ°ß H÷uÝ® C¸ £s¦PøÍU TÖ. 

6. Show that the commutator [ ] 1, −=dx
dx  

 vø\©õØÔ [ ] 1, −=dx
dx  GÚU Põmk. 
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7. Show that ++ = LLL ],[ 2  

 ++ = LLL ],[ 2  GÚU Põmk. 

8. Write the Pauli spin matrices associated with the 

components of spin angular momentum. 

 _ÇØ] ÷Põn E¢u TÖP÷Íõk öuõhº¦øh¯ 

ö£Í¼°ß _ÇÀ AoU÷PõøÁPøÍ GÊx. 

9. What is meant by free particle? 

 PmhØÓz xPÒ GßÓõÀ GßÚ? 

10. How many degrees of freedom does a linear rigid 

rotator have? 

 J¸ ÷|›¯À vs©a _Ç¼ GzuøÚ \õº£ØÓ 

£iPøÍU öPõsi¸US®? 

11. Distinguish between inertial frame and non-

inertial frame. 

 {ø»© B¯a \mh® ©ØÖ® {ø»©ªÀ»õ B¯a 

\mh® ÷ÁÖ£kzx. 

12. Write about eigen function and eigen value. 

 IPß \õº¦ ©ØÖ® IPß ©v¨¦ £ØÔ GÊx. 
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SECTION B — (5 × 5 = 25 marks) 

Answer any FIVE questions each in 200 words. 

13. What is meant by time dilation? Derive the 

mathematical relation for time dilation. 

 Põ» Â›ÁõUP® GßÓõÀ GßÚ? Põ» 

Â›ÁõUPzvØPõÚ PnUQ¯À öuõhºø£ Á¸Â. 

14. Describe the working of an electron microscope. 

 Gö»Umμõß ~s÷nõUQ JßÔß ÷Áø» ö\´²® 

Âuzøu ÂÁ›. 

15. Write a note on inadequacies of classical 

mechanics. 

 £øÇ¯ G¢vμÂ¯¼ß ÷£õuõø©PÒ £ØÔ SÔ¨¦ 

ÁøμP. 

16. Find the value of the following commutations. 

(a)   ],[ YX LL     (b)   [ ]PH ,  

 ÷©÷» öPõkUP¨£mh £›©õØÓ[PÐUPõÚ 

©v¨¦PøÍU Põs. 

(a)   ],[ YX LL     (b)   [ ]PH ,  
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17. What is rigid rotator? Find the moment of inertia 
of a rigid rotator. 

 vs©a_Ç¼ GßÓõÀ GßÚ? J¸zvs©a _Ç¼°ß 
{ø»©zv¸¨¦zvÓøÚU Põs. 

18. Show that the de Broglie wavelength associated 
with an electron of energy V electron- volts is 

approximately nmV 2/1)/(227.1( . 

 V Gö»Umμõß ÷ÁõÀm BØÓÀ öPõsh J¸ 
Gö»Umμõ÷Úõk öuõhº¦ öPõsh i ¤μõ¼ 

Aø»}Í©õÚx ÷uõμõ¯©õP nmV 2/1)/(227.1(  
C¸US® GÚU Põmk. 

19. Calculate the permitted energy levels of an 
electron, in a box 1 Aº wide. 

 1 Aº AP»•ÒÍ J¸ ö£mi°ß EÒ÷Í EÒÍ 
Gö»UmμõÛß AÝ©vUP¨£mh BØÓÀ ©mh[PøÍ 
PnUQk. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions each in 500 words. 

20. Deduce the formula for relativistic variation of 
mass with velocity. Briefly explain its significance. 

 vø\÷ÁPzxhß ©õÖ® \õº¤¯UP {øÓUPõÚ 
Áõ´¨£õmiøÚ öPõnº. Auß •UQ¯zxÁzøu 
_¸UP©õP ÂÍUS. 

[P.T.O]
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21. Describe Davisson and Germer experiment for the 
study of electrons diffraction. Explain briefly the 
results obtained. 

 ÷hÂ\ß öáº©º Gö»Umμõß ÂÎ®¦ ÂøÍÄ 
÷\õuøÚø¯ ÂÁ›. Auß •iÄPøÍ _¸UP©õP 
ÂÍUS. 

22. What are the postulates of quantum mechanics? 
Derive Schrödinger’s time-independent equation 
for matter waves. Write the significance of the 
wave function. 

 SÁõsh® G¢vμÂ¯¼ß Gk÷PõÒPÒ ¯õøÁ? 
÷©¾® ÷\õi[P›ß Põ»® \õμõu £¸¨ö£õ¸ÒPÐUPõÚ 
\©ß£õkPøÍ Á¸Â. Aø»a \õº¤ß 
•UQ¯zxÁzøu GÊx. 

23. Deduce the commutation relation for the 
components of ZYX LLL ,,  of the orbital angular 

momentum and show that all three components 

commute with 2L . Derive the eigen value of 2L  
and ZL . 

 _ØÖÁmh¨£õøu ÷Põn E¢uzvß TÖPÍõÚ 

ZYX LLL ,,  CÁØÔß vø\©õØÓzöuõhºø£ 

öPõskÁõ. ÷©¾® ‰ßÖ TÖPÐ® 2L  Ehß 

öuõhº¦øh¯x GÚUPõmk. 2L  ©ØÖ® ZL  ß IPß 

©v¨¤øÚ Á¸Â. 
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24. Derive Polar equation and radial equation for 
hydrogen atom and obtain energy eigen values for 
the hydrogen atom. 

 øímμáß AqÂØPõÚ xμÁ ©ØÖ® Bμ ÁøP 

\©ß£õkPøÍ Á¸Â. ÷©¾® Auß BØÓÀ IPß 

©v¨¦PøÍ öPõsk Áõ. 

——————  


