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PHYSICS

Paper 2: Thermodynamics and Optics
Time:3 hours                                                                                                         Max.Marks:80

SECTION - A
Answer  ALL questions.                                                            4 x 15 = 60

1. a)  Describe the working of Carnot’s engine and derive expression for its efficiency?
             ªø±]ï{Ÿ µ Ç+»Hé |üì #̊j·TT $<ÛëHêìï Åyêdæ, <ëì <äø£å‘·≈£î düMTø£s¡D≤ìï ñ‘êŒ~+#·+&ç.

Or  ( Ò̋<ë)

b)  Define thermodynamic  potentials and hence derive the Maxwell’s thermodynamic
         relations?

              ñwüí>∑‹ø£ bıf…ì̧j·T Ÿ̋\qT ìs¡«∫+∫ e÷ø̆‡$ Ÿ̋ ñwüí>∑‹ø£ dü+ã+<Ûë\qT ñ‘êŒ~+#·+&ç.

2.  a)  How are the low temperatures produced by adiabatic demagnetization? Give
      theory?

              ªdæús√wüíø£ ìs¡j·TkÕÿ+rø£s¡D+µ <ë«sê n\Œ ñc į́Å>∑‘·\qT ñ‘·Œ‹Ô #̊ùd $<ÛëHêìï ªdæ<ë∆+‘·+µ

               düVü‰j·T+‘√  $e]+#·+&ç.

Or ( Ò̋<ë)

b)  Give the assumptions and hence deduce the Plank’s formula. Derive Wein’s
           formula and Rayleigh-jeans formula from it.

             ªbòÕ¢+ø̆ bòÕs¡Tà˝≤µ ˝Àì }Vü≤q\qT Åyêdæ, Ä bòÕs¡Tà˝≤qT ñ‘êŒ~+#·+&ç. <ëì qT+∫ MHé‡

             bòÕs¡Tà˝≤ eT]j·TT  πs©ëJHé‡ bòÕs¡Tà˝≤qT sêã≥º+&ç.

3.  a)  What is chromatic aberration? Derive the condition for achromatism when two
        lenses are (i) in contact and (ii) separated by a distance

               es¡í $|ü<Ûäq+ nq>±H̊$T? nes¡íø£‘·qT ìj·Te÷ìï á ÅøÏ+~ dü+<äsê“¤\˝À sêã≥º+&ç.

               m) ¬s+&ÉT ø°≥ø±\T düŒ£è•düTÔqï|ü⁄&ÉT    _) ø=+‘·<ä÷s¡+‘√ ẙs¡T #̊j·Tã&çq|ü⁄&ÉT

Or ( Ò̋<ë)

b)   Describe the arrangement to observe Newton’s rings by reflected light. Obtain
       an expression for the wavelength of light.

                |üsêes¡Ôø£ ø±+‹‘√ q÷´≥Hé e\j·÷\qT >∑eTì+#̊ neT]ø£qT $e]+#·+&ç. ø±+‹ ‘·s¡+>∑

                <Ó’sêÈ´ìøÏ düMTø£s¡DqT ñ‘êŒ~+#·+&ç.

4.  a)  Discuss Fraunhoffer diffraction due to a single slit illuminated by monochromatic
      light

              @ø£es¡Zø±+‹ »qø£+#̊ ‘̊CÀe+‘·+ #̊j·Tã&çq @ø£ N*ø£ <ë«sê @s¡Œ&̊ ÅbòÕHéôVA|òüsY $es¡ÔHêìï

               #·]Ã+#·+&ç.

Or ( Ò̋<ë)

                (b) What is a laser? Describe the construction and working of Helium-Neon gas
                         laser
                  ª Ò̋»sYµ n+fÒ @$T{Ï? V”≤*j·T+ ë ìj·÷Hé yêj·TT Ò̋»sY ìsêàD+, |üì#̊j·TT $<ÛëHêìï

                  $e]+#·+&ç.
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SECTION – B
Answer any FOUR Questions                                                                                          4x5=20

5. Write a short note on transport phenomena in gases
              yêj·TTe⁄\˝À s¡yêD≤ ~«–«wüj·÷ìøÏ \|òüTTyê´K´\T Åyêj·T+&ç.

6. A Carnot engine operates between 2270C and 1270C. it absorbs  6.0X104 cal at
the  higher temperature. How much work per cycle is this engine capable of doing?
What is the efficiency of the engine?

              ˇø£ ø±s√ïj·T+‘·+ 227
0C eT]j·TT 127

0C \ eT<Ûä́  |üì#̊k Ǫ̂+~. n~Ûø£ ñc į́Å>∑‘· e<ä› Ä

              j·T+Å‘·+ 6.0X10
4
 ø±\Ø\ X̄øÏÔì XÀwæ+#·T≈£î+≥T+~. Ä j·T+Å‘·+ Å|ü‹ #·Åø£+(cycle) ≈£î

               m+‘· |üì#Ój·T´>∑\<äT? Ä Ç+»Hé <äø£å‘· m+‘·?

7.     Explain the working of a refrigerator.
              ]Å|òæõπs≥sY |üì#̊j·TT $<ÛëHêìï $e]+#·+&ç.

8.      Describe the operation of disappearing filament optical pyrometer.
    n<äèX̄´eTj̊T´ |òæ\yÓT+{Ÿ <äèXÊ̄ ô|’s√MT≥sY |üì #̊j·TT $<ÛëHêìï $e]+#·+&ç.

       9.       Derive translation and refraction matrices?
    kÕ∆Hê+‘·s¡ eT]j·TT eÅø°uÛÑeq e÷Å‹ø£\qT ñ‘êŒ~+#·+&ç.

      10.      In Newton’s rings experiment the diameter of 4th dark ring is 0.4 cm Find the
     diameter of 20th dark ring.

             q÷´≥Hée\j·÷\ Å|üjÓ÷>∑+˝À 4 e e\j·T+ yê´dü+ 0.4 dæ+.m+ nsTT‘̊ 20 e e\j·T+

             yê´dü+ ø£qT>=q+&ç.

       11.   Explain the differences between Fraunhofer and Fresnel diffraction.
   ÅbòÕHéôVA|òüsY eT]j·TT Åô|òHÓ̋ Ÿ $es¡Ôq+ eT<Ûä́  ‘̊&Ü\qT ø£qT>=q+&ç.

       12.  Calculate the specific rotation if the plane of polarization is turned through26.40

               traversing 20 cm length of 20% sugar solution?
                    20% #·¬øÿs¡ Å<ëeD+˝À <Ûäèe‘·̋ ≤ìï 20 dæ.m+ bı&Ée⁄‘√ Å|üjÓ÷–Ï+∫, 26.4 &çÅ^\T

            ‹]–q|ü⁄&ÉT  ÄÅ<ëeD+  $•wüº ÅuÛÑeTD+ m+‘·?


