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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
  (2) ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× ÈÛ¸ÛÁõÛýÛéÅÛ ÍÛ×ßÛÛ ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé. 
  (3) Š«ÛÁõÛé¶ÛÛé ’õ¾ÛÛ×ïõ ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ×¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛé ›÷é ’õ¾ÛÛ×ïõ ÐüÛéýÛ ©Ûé þùÉÛÛÙÈÛÛé. 

 
1. (…) Ü¶ÛïõÛéÅÛ Ü¸ÛóŸ¾Û¶Ûà Áõ˜Û¶ÛÛ, ïõÛýÛÙ …¶Ûé Š¸ÛýÛÛé•Û ÈÛ¨ÛÙÈÛÛé. 7 

…¬ÛÈÛÛ 

  (1) ˜Û©Ûä¬ÛÙ ©ÛÁ×õ•Û ©Ûî©Ûà (Quarter Wave Plate) …é¤øÅÛé ÉÛä× ? ©Ûé¶Ûà ›Û¦øÛˆ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ μ0 …¶Ûé 

μe¶ÛÛ ¸Ûþù¾ÛÛ× ¾ÛéÇÈÛÛé. 4 

  (2) ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé : ¸ÛÛéÅÛÁõÛéˆ¦ø 3 

 (¼Û) Ü¶ÛïõÛéÅÛÜ¸ÛóŸ¾Û …¶Ûé îÈÛÛ¤ÙøÁõ ÈÛéÈÛ ¸ÅÛé¤ø¶Ûà ¾Ûþùþù¬Ûà, ÍÛ¾Û©ÛÅÛ µÛóäÈÛà½Ûä©Û, ÈÛè«ÛàýÛ µÛóäÈÛà½Ûä©Û …¶Ûé           
þùà–ÛÙÈÛè«ÛàýÛ µÛóäÈÛà½Ûä©Û ¸ÛóïõÛÉÛ ïéõÈÛà Áõà©Ûé ¾ÛéÇÈÛà ÉÛïõÛýÛ ©Ûé ÍÛ¾Û›ÛÈÛÛé. ¸ÛóïõÛÉÛ¶Ûä× ÜÈÛÊÅÛéÌÛ¨Û ÍÛ¾Û›ÛÈÛÛé. 7 

…¬ÛÈÛÛ 

  µÈÛÜ¶Û ÉÛÄõ ¬ÛýÛÛ ¸Û™öà t ÍÛ¾ÛýÛé Œ›ÛÙ –Û¶Û©ÛÛ¾ÛÛ× ¬Û©Ûà ÈÛèÜ±ù¶Ûä× ÍÛ¾ÛàïõÁõ¨Û E = 
4P
AC  ⎝

⎜
⎛

⎠
⎟
⎞

1 – e
– AC
4V  ⋅ t

 

©ÛÛÁõÈÛÛé. 

 

2. (…) μ …ÈÛïõÛÉÛ (μ-Space) …¶Ûé G-…ÈÛïõÛÉÛ (G-Space) ÍÛ¾Û›ÛÈÛÛé. 7 

…¬ÛÈÛÛ 

  …é•ÛÛëÜ¦øïõ …ÜµÛ©ÛïÙõ (Ergodic hypothesis) ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 

 (¼Û) ïéõ¶ÛÛéÜ¶ÛïõÅÛ …é¶ÍÛé¾¼ÛÅÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé Ü•Û¼ÍÛ ïéõ¶ÛÛéÜ¶ÛïõÅÛ ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé ©Ûé ÉÛä× þùÉÛÛÙÈÛé ™öé ? 7 

…¬ÛÈÛÛ 

  …ÛþùÉÛÙÈÛÛýÛä ¾ÛÛ¤éø ¸ÛÛ¤øâÉÛ¶Û ÜÈÛµÛéýÛ ¾ÛéÇÈÛÛé ©Ûé ¸ÛÁõ¬Ûà ÐéüÅ¾ÛÐüÛéÅ¤ø¡ö ¾Ûäî©Û Œ›ÛÙ F …¶Ûé …é¶¤ÖøÛé¸Ûà 
S¶ÛÛ ÍÛæªÛÛé ¾ÛéÇÈÛÛé. 
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3. (…) ÅÛÛéÁéõ¶¤Õø¡ö Äõ¸ÛÛ×©ÛÁõ¨ÛÛé ¾ÛéÇÈÛÛé. þùÉÛÛÙÈÛÛé ïéõ …Ûé™öÛ ÈÛé•Û ¾ÛÛ¤éø …Û ÍÛ¾ÛàïõÁõ¨Û •ÛéÅÛéÜÅÛýÛ¶Û Äõ¸Û ÅÛé ™öé. 7 
…¬ÛÈÛÛ 

  ÈÛé•Û ÍÛÛ¬Ûé ®ùÈýÛ¾ÛÛ¶Û¾ÛÛ× ¬Û©ÛÛé ºéõÁõºõÛÁõ ÍÛ¾Û›ÛÈÛà ›÷ÄõÁõà ÍÛæªÛÛé ¾ÛéÇÈÛÛé. 

 (¼Û) ˆÐüÁéõ¶Û»éõÍ¤ø¶Ûä× ¸Ûó¾ÛéýÛ < P > = m d 
< x >

dt    ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 
  ©ÛÁ×õ•ÛÜÈÛµÛéýÛ ¸ÛÁõ¶Ûà ¾ÛÛ¶ýÛ ÉÛÁõ©ÛÛé ›÷¨ÛÛÈÛÛé …¶Ûé ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé. 
 

4. (…) îÈÛÛé¶¤ø¾Û ýÛ×ªÛÉÛÛÍªÛ¶ÛÛé ˜ÛÛé¬ÛÛé …ÜµÛ©ÛïÙõ ÅÛ”ÛÛé …¶Ûé •Û©ýÛÛ©¾Ûïõ ˜ÛÅÛ A (
→
X , 

→
P  , t)  ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û 

ïõÁõÛé ïéõ 

   ⎝⎜
⎛

⎠⎟
⎞dA

dt op  =  
1
i
–
h

 [Aop, Hop]  +  
∂Aop
∂t   7 

…¬ÛÈÛÛ 
  ÐüÛˆ¡ö¶Û¼Û•ÛÙ¶ÛÛé …Ü¶ÛÜÊ˜Û©Û©ÛÛ¶ÛÛé ÜÍÛ±ùÛ×©Û …Û¸ÛÛé. ©Ûé¶Ûä× •ÛÛÜ¨Û©ÛàýÛ ÍÈÛÄõ¸Û …Û¸Ûà ÈýÛÛ¸Ûïõ ÍÛæªÛ 

¾ÛéÇÈÛÛé.  

 (¼Û) (1) îÅÛÛé¡öÁõ¶ÛÛ •Ûä¨ÛµÛ¾ÛÙ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 3 

  (2) …Ûˆ•Û¶Û ÜÈÛµÛéýÛ …¶Ûé …Ûˆ•Û¶Û ¾ÛæÅýÛ¶Ûä× ½ÛÛíéÜ©Ûïõ …¬ÛÙ–Û¤ø¶Û …Û¸ÛÛé. 4 
…¬ÛÈÛÛ 

  N-ïõ¨ÛÛé¶ÛÛ ©Û×ªÛ ¾ÛÛ¤éø ËÛÛé¦øà¶›÷Áõ ÍÛ¾ÛàïõÁõ¨Û …¶Ûé ÍÛ×½ÛÛÈÛ¶ÛÛ …¬ÛÙ–Û¤ø¶Û ¾ÛéÇÈÛÛé. 7 
 
5. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : (¸Ûó©ýÛéïõ ¸ÛóÊ¶Û 1 ¾ÛÛïÙõ¶ÛÛé ™öé.) 14 
 (1) µÛóäÈÛà½Ûä©Û ¸ÛóïõÛÉÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
 (2) Þô¨Û ÍºÜ¤øïõõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
 (3) µÛ•Û …“Û (Optic axis) …é¤øÅÛé ÉÛä× ? 
 (4) µÈÛÜ¶Û Œ›ÛÙ¶Ûà ÈÛèÜ±ù …¶Ûé “ÛýÛ þùÉÛÛÙÈÛ©ÛÛé ¦øÛýÛÛ•ÛóÛ¾Û þùÛéÁõÛé. 
 (5) …é¶ÍÛé¾¼ÛÅÛ …é¤øÅÛé ÉÛä× ? 
 (6) ÍÛ¾ÛÛ¶Û ÍÛ×½ÛÛÈÛ¶ÛÛ¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. 
 (7) ¾ÛÛˆ’õÛéïéõ¶ÛÛéÜ¶ÛïõÅÛ …é¶ÍÛé¾¼ÛÅÛ …é¤øÅÛé ÉÛä× ? 
 (8) •ÛóÛ¶¦øïéõ¶ÛÛéÜ¶ÛïõÅÛ …é¶ÍÛé¾¼ÛÅÛ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 
 (9) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ›÷¦ø©ÈÛàýÛ ÍÛ×þù½ÛÙ ½ÛæÜ¾ÛïõÛ 
 (10) ÜÈÛÜÉÛÌ¤ø ÍÛÛ¸Ûé“ÛÈÛÛþù¶ÛÛé ïõÛéˆ¸Û¨Û …éïõ …ÜµÛ©ÛïÙõ ÅÛ”ÛÛé. 
 (11) ¾ÛÛˆïõÅÛÍÛ¶Û-¾ÛÛéÅÛë¶ÛÛ ¸ÛóýÛÛé•Û¶Ûä× ïõÛéˆ …éïõ ¶ÛïõÛÁõÛ©¾Ûïõ ¸ÛÜÁõ¨ÛÛ¾Û ÅÛ”ÛÛé. 
 (12) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ÍÛ×ÅÛ•¶ÛïõÛÁõïõ 
 (13) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ÍÈÛ×ÍÛ×ÅÛ•¶ÛïõÛÁõïõ 
 (14) îÈÛÛé¶¤ø¾Û ýÛ×ªÛÉÛÛÍªÛ¶Ûà ¸Ûó¬Û¾Û ¸ÛæÈÛÙµÛÛÁõ¨ÛÛ ÅÛ”ÛÛé. 

________ 
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Instructions :  (1) All questions carry equal marks. 

   (2) Symbol used in the question paper have usual meaning. 

   (3) The number of answer should be the same as the number of question in 
question paper. 

 

1. (a) Describe the construction, working and uses of Nicol prism. 7 

OR 
  (1) What is Quarter wave plate ? Obtain an expression for thickness of it, in 

terms of μ0 and μe.  4 

  (2) Explain in brief : Polaroid. 3 

 (b) How plane polarized, circularly polarized and elliptically polarized light obtained 
using Nicol-prism and Quarter wave plate ? Explain analysis of light. 7 

OR 

  Obtain an expression for energy density E = 
4P
AC  ⎝

⎜
⎛

⎠
⎟
⎞

1 – e
– AC
4V  ⋅ t

 at time t, after the 

start of the sound.  
 

2. (a) Explain the μ-space and the G-space. 7 

OR 
   State Ergodic hypothesis and prove it. 

 (b) Explain canonical ensembles. Obtain an expression for Gibb’s canonical 
distribution. What it represents ? 7 

OR 

  Obtain the partition function for ideal gas. From that obtain the expression for 
Helmholtz’s Free energy F and Entropy S. 
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3. (a) Derive Lorentz’s transformation equation. Show that for small velocity such 
equation takes place of Gallellion transformation. 7 

OR 
  Explain the variation of mass with velocity and obtain the necessary formula. 

 (b) Obtain Ehrenfest’s theorem < P > = m d 
< x >

dt  . 7 

OR 
  State and explain admissibility conditions on wave function.  
 
4. (a) State the 4th postulate of Quantum Mechanics. Hence prove that for dynamical 

variable A (
→
X , 

→
P  , t)  ⎝⎜

⎛
⎠⎟
⎞dA

dt op  =  
1
i
–
h

 [Aop, Hop]  +  
∂Aop
∂t  . 7 

OR 
  Give Heisenberg’s Uncertainty principle. Give its general mathematical formula 

and obtain it. 
 (b) (1) Write a note on ‘Closure property’. 3 
  (2) Give physical interpretation of eigen function and eigen value. 4 

OR 
  Derive the Schrodinger’s equation and probability interpretation for a system of N 

particles.  7 
 
5. Each question is of 1 mark. Answer in short. 14 
 (1) Define polarized light. 
 (2) Define Negative Crystal. 
 (3) What is an optic axis ? 
 (4) Draw diagram which represents the growth and decay of sound energy. 
 (5) What is an Ensemble ? 
 (6) State principle of apriori probability. 
 (7) What is Microcanonical Ensemble. 
 (8) Define Grandcanonical Ensemble. 
 (9) Define “the inertial frame of reference”. 
 (10) Write any one postulates of special theory of relativity. 
 (11) Write any one negative results of Michelson-Morley experiment. 
 (12) Define : Adjoint of an operator. 
 (13) Define : A self adjoint operator. 
 (14) Write the first postulate of Quantum Mechanics. 

__________ 
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