
  

NOVEMBER 2021  51116/SAR6A/ 
 TAC6B 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer any TEN questions each in 30 words. 

1. What is meant by Galilean frames? 

 P¼¼¯ß B¯a \mh[PÒ GßÓõÀ GßÚ? 

2. Can matter travel at the speed of light? Justify 
your answer. 

 ö£õ¸Ò JÎ°ß vø\÷ÁPzvÀ £¯n® 

ö\´¯•i²©õ? EÚx Âøhø¯ {¯õ¯¨£kzx. 

3. Define phase velocity. 

 Pmhzvø\ ÷ÁP® Áøμ¯Ö. 

4. State the principle of electron microscope. 

 Gö»Umμõß ~s÷nõUQ°ß uzxÁzøuU TÖ. 

5. What is meant by wave function? 

 Aø»a \õº¦ GßÓõÀ GßÚ? 

6. What do you know about expectation value? 

 Gvº£õº¨¦ ©v¨¦¨ £ØÔ }Âº AÔÁx ¯õx? 
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7. What are raising and lowering operators? 

 E¯ºzv ©ØÖ® uõÌzv C¯UQPÒ GßÓõÀ GßÚ? 

8. Write the commutation relations associated with 
the components of spin angular momentum. 

 _ÇØ] ÷Põn E¢u TÖP÷Íõk öuõhº¦øh¯ £›©õØÓ 

öuõhº¦PøÍ GÊx. 

9. What do you know about zero point energy? 

 §äâ¯ BØÓø»¨ £ØÔ }Âº AÔÁx ¯õx? 

10. What is meant by rigid rotator? 

 vs©a _Ç¼ GßÓõÀ GßÚ? 

11. Distinguish between reduced mass and centre of 
mass. 

 JkUP¨£mh {øÓø¯²® {øÓø©¯zøuø¯²® 

÷ÁÖ£kzvU Põmk. 

12. Calculate the de Broglie wave length of an electron 
which has been accelerated from rest on 
application of 400 volts. 

 Aø©v {ø»°¾ÒÍ J¸ Gö»Umμõß 400 ÷ÁõÀm 

ªßÚÊzuzuõÀ •kUP¨£k® ÷£õx Auß i¤μõ¼ 

Aø»}ÍzøuU PnUQk. 
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PART B — (5  5 = 25 marks) 

Answer any FIVE questions each in 200 words. 

13.  What is meant by length contraction? Derive the 
mathematical relation for the length contraction. 

 }Ía _¸UP® GßÓõÀ GßÚ? }Ía _¸UPzvØPõÚ 

PnUQ¯À öuõhºø£ Á¸Â. 

14.  State and explain Heisenberg’s uncertainty 
Principle. 

 øí\ß£ºQß EÖv¨£õiÀ»õ ÷Põm£õmøhU TÔ 

ÂÍUS. 

15.  Discuss the probability interpretation of wave 
function. 

 Aø»a \õº¤ß {PÌÄ uPÄ ÂÍUPzøu ÂÁõv. 

16.  Show that the commutator of Lx with Ly is  
[Lx, Ly] = zLi . Find also the commutator of  
L2 with Lx.  

 vø\©õØÔPÒ Lx ©ØÖ® Ly Gß£x [Lx, Ly] = 
zLi GÚU Põmk. ÷©¾® L2 BÚx Lx Ehß Dk£k® 

£›©õØÓzvß ©v¨¤øÚU PõsP.  

17.  Derive expressions for energy eigen value and 
energy eigen function of a particle in one 
dimensional box. 

 J¸ £›©õn ö£mi°À EÒÍ xPÒ JßÔß IPß 

©v¨¦ ©ØÖ® IPß \õº¦ BQ¯ÁØÔØPõÚ 

÷PõøÁø¯ Á¸Â. 
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18.  Write a note on inadequacies of classical 
mechanics. 

 £øÇ¯ G¢vμÂ¯¼ß £i¯õø©ø¯¨ £ØÔ ÂÁõv. 

19.  Discuss briefly about general theory of relativity. 

 ö£õxa \õº¤¯UPU öPõÒøPø¯¨ £ØÔ _¸UP©õP 

ÂÁõv. 

PART C — (3  10 = 30 marks) 

Answer any THREE questions each in 500 words. 

20.  Explain with a neat sketch the Michelson and 
Morley experiment. Explain the negative results 
obtained in Michelson and Morley experiment. 

 uS¢u £hzxhß ø©UPÀ\ß ©õº÷» ÷\õuøÚø¯ 

ÂÍUSP. Aa÷\õuøÚ°¼¸¢x ö£ØÓ Gvº©øÓ 

•iÄPøÍ ÂÍUSP. 

21.  Describe the experiment of G.P. Thomson on the 
diffraction of electrons. Explain briefly the results 
obtained. 

 â.¤. uõ®\Ûß Gö»Umμõß ÂÎ®¦ ÂøÍÄ 

÷\õuøÚø¯ ÂÁ›. Auß •iÄPøÍ _¸UP©õP 

ÂÍUS.  

[P.T.O.]
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22.  Examine if the operator L is linear in the following 
cases 

 (a) 2)()( xxfxLf   

 (b) )15()( 2  xfxLf  

 (c) 2)/()( dxdfxLf   

 (d) )()( xfxLf   

 (e) )()( * xfxLf   where * denotes conjugate. 

 ÷©÷» EÒÍ ÁøPPÎÀ L GßÓ C¯UQ ÷|›¯UQ¯õ 

GÚ B´Ä ö\´. 

23.  Write down the Pauli matrix operators 

zyx  ,, . Establish the commutation relations 

between them taken in pairs and show that they 
anti commute. How are Pauli matrices related to 
components of spin angular momentum operators 

zyx SSS ,, ? 

 ö£Í¼ AoU÷PõøÁPøÍ ( zyx  ,, ) GÊx. 

AÁØøÓ CμmøhPÍõP GkzxUöPõsk AøÁPÒ 

Gvº ÷|õUS£øÁ GÚUPõmk. ö£Í¼ 

AoU÷PõøÁPÒ GÆÁõÖ _ÇØ] ÷Põn E¢u 

TÖP÷Íõk ( zyx SSS ,, ) öuõhº¦£kzu¨£kQÓx. 
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24.  Establish Schrodinger’s equation for a linear 
harmonic oscillator and solve it to obtain its eigen 
values and eigen functions. 

 ÷|›¯À ^›¯À Aø»°¯ØÔØS ÷\õi[PÎß Aø»a 

\©ß£õmøh {ÖÄ. ÷©¾® AuøÚ wºÄ ö\´x IPß 

©v¨¦PøÍ²® IPß \õº¦PøÍ²® ö£ÖP. 

  

  

 ——————— 


