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SEMESTER END EXAMINATION, APRIL 2017                             
Semester: II of B. Sc.                                                                               Date: 27/04/2017
Subject: Physics                   Paper: II (Optics)
Max. Marks: 60                                                                     		     Duration: 2 Hours                               
Instructions: 1) All questions are compulsory.
                     2) Figures to the right indicate full marks.
                     3) Symbols have their usual meaning unless specified.
                     4) All questions are compulsory with internal choice

Q1A.Answer any five for the following:							    (10)

1) What is meant by refractive index of the medium? Refractive of which colour is more violet or red?
2) State two conditions for obtaining a stable interference pattern.
3) Explain how Fermat’s principle of least time could explain. How does it explain formation of mirages in a hot desert?
4) What is an eyepiece? Why do we need one in the optical instruments?
5) What is an achromatic doublet? What is it used for?
6) Two thin lenses of focal lengths 14cm and 20cm are kept at a distance of 4cm. Calculate the equivalent focal length of the lens system.
7) A glass wedge of angle 0.01 radian is illuminated by monochromatic light of wavelength 6000A˚ falling normally on it. At what distance will the tenth fringe be observed by reflected light

Q2 .Answer any five for the following:							    (10)

1) Compare a zone plate with a lens. (two points)
2) What is circularly polarized light, does this type polarization find any use industrially?
3) Give the Raleigh’s criteria of resolution of two close lying wavelengths.
4) In doubly refracting crystal give two points of differences between extraordinary and ordinary rays.
5) What is the use of polaroids for a seaman at sea during the day? Explain briefly.
6) Calculate the thickness of a half wave plate of quartz for the wavelength of 5890A˚. Here μE=1.553 and μB=1.544.
7) Find the separation between two points on a planet which can be resolved by a telescope of objective of 600 cm diameter. The distance of the planet from the earth is 3.8x 105 km. Human is most sensitive to light of wavelength 5500 Aº.

Q3.A
a) Give the ray diagram of Ramsden’seyepiece. Arrive at its focal length, why it is called a positive eyepiece?								      (3)
b) An achromatic doublet of focal length 60cms is to be formed out of a combination of crown and flint glasses having dispersive powers in the ratio 1:3. What are the focal lengths of the lenses?								      (2)	
OR
a) Give the ray diagram of Huygen’s eyepiece. Arrive at the focal length and explain why it is called a negative eyepiece.							      (3)
b) Objective lens of a telescope is an achromatic doublet of two lenses in contact dispersive powers 0.018 and 0.027 respectively. The focal length of the combination is  150cm. Calculate their focal lengths 				      (2)

   Q3.B Derive the laws of reflection using Fermat’s Principle.			                 (5)
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  Q4.A
a) Arrive at the expression for fringe width in a wedge shaped film.	                 (3)
b) In Newton’s ring experiment the diameter of the 5th dark ring is 0.335cms and the 15th dark ring is 0.590cms. The radius of the plano-convex lens is 100cms.Find the wavelength of light used.								      (2)
OR
x) Obtain the expression for the fringe width of interference of a wedge shaped film.
                                                                                                                                (3)
y) Diameter of the tenth dark ring in the Newton’s system viewed normally by reflected light of λ=5.9x10-5 cm is 0.50cm. Calculate curvature of the lens.	      (2)

Q4.B Arrive at the condition for constructive interference in the reflected system in thin 
          films.	                                                                                                                     (5)

Q5.A
a) Show that the area of each half period zone in a wavefront is equal.		      (3)
b) Draw the intensity curves for the diffraction at a straight edge. What can you say about shadow region?								      (2)
OR
a) Mention two applications of the concept of polarization in any field	. 	      (3)
b) What is the highest order of a spectrum which may be seen when light of wavelength 6000 Ao is passed through a diffraction grating of 14000 lines to an inch.		                                                                                                          (2)

Q5.B   Arrive at the expression for the intensity due to diffraction at the straight edge. (5)	
Q6.A 
a) What is a quarter wave plate? Mention one use of it.				      (3)
b) Sodium light of wavelength 5890Aois used to view an object under a microscope. The aperture of the objective has a diameter of 1cm .Calculate the limiting angle of resolution.			                                                                                   (2)
OR
     x) What is Nicol’s prism? Draws its diagram. 					      (2)
     y) Find the thickness of a calcite plate that would convert plane polarized light 
        to circularly polarized μo is 1.658 and μe is 1.486 ,if the wavelength of light is 
        5890Ao			                                                                                              (2)	
Q6.B Explain the working of a simple polarimeter with a suitable diagram	                 (5) 
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                     3) Symbols have their standard meanings.
                     4) Use of calculator is allowed.

 Q1) A. Answer any five for the following:						    (10)

1) What is meant by an ideal gas? On what does its internal energy depend?
2) On what does the coefficient of viscosity depend? State any two factors.
3) What is meant by a state function? Give an example of it.
4) What is meant by degrees of freedom? How many degrees do a monoatomic and a triatomic have?
5) All transport phenomena depend on two factors. Name them.
6) At what temperature will the oxygen molecules have the same mean square velocity as that of hydrogen gas at 100oC pressure remaining constant? Molecular weight of oxygen and hydrogen are 32 and 2 respectively.
7) Find the effective diameter of hydrogen molecule given that the Avogadro’s number is 6.06 x1023 and mean free path at N.T.P is 0.2 µ.The no.of molecules per cubic meter is 2.7x1035.

Q2) Answer any five for the following:							    (10)

1) What are the limitations of the Van-der-Waal’s equation of state for a real gas? (any two)
2) Draw the pressure versus volume curve for an adiabatic and an isothermal process note down which is greater.
3) What is the difference between thermal and mechanical equilibrium?
4) Give the reduced equation of state and hence one advantage of using it.
5) State the second  law of thermodynamics.(any form)
6) Argon gas at 270C is suddenly compressed so that its temperature rises to 1270C. Calculate the final find the resultant volume if initial volume is 20cm3 (γ=1.67.) 
7) Find the change in entropy when 55 gm of ice at 0ºC converted to water at 100ºC specific heat of ice= 0.5cal/gm, latent heat of fusion office= 80cal/gm.
		
Q3) A
a) Calculate the root mean square velocity of hydrogen molecule at 27oC.Given 
      k=1.38x10-23joule/oC,   mass of hydrogen molecule is 3.34x10-27kg.		      (2)
b)   Obtain the expression for coefficient of thermal conductivity.			      (3)                                     
OR
a) Calculate average kinetic energy of oxygen molecule at a temperature of 300oK. 
      (k=1.3810-16 ergs/molecule-deg)
b) Obtain an expression for coefficient of viscosity of a gas. 				      (3)                                          

Q3) B 
Derive the Clausius expression for mean free path of a gas.				      (5) 
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Q4) A
a) Calculate the constants a and b of Van-Der Vaal’s equation for ammonia given 
     Tc=  405oK and Pc =112atms
b) Draw the Andrews curves and discuss its results on behaviour of real gases.	      (3)  
OR
c) Show that work done is path dependent and therefore not a state function.	      (3)
d) Van-der-Waal’s constants for HCl gas are ,b=4.26x10-2m2 /kilomole and a=3.64x 105 N.m4/kilomole2.Find the Critical temperature of the gas(R=8.31x103joules/kilomoleoK )					                                                                                                          (2)
Q4) B
What were the two corrections made in the ideal gas equation? Hence arrive at Van-der-Waal’s equation.		                                                                                               (5)

Q5) A
a) Show that entropy of an irreversible process always increases.	                            (3)
b) Calculate the efficiency of a Carnot engine whose source and sink are at temperatures 400oC and 40oC respectively. 								      (2)
OR
c) What is meant by the efficiency of a Carnot’s cycle? Obtain the expression for it.     (3)
d) A Carnot engine has an efficiency of 40% when the temperature of the sink is 56oC. How should the temperature of source be increased to 70%? 				      (2)

Q5) B
Show that for an adiabatic process change in a perfect gas is PV γ =constant.		      (5)

Q6) A
a) Derive the Clausius –Clayperon latent heat equation of an ideal gas.		      (3)
b) Calculate the change in the entropy when 8 grams of ice at 0ºCis converted into water at the same temperature. Latent heat of ice is 80 cal/gm.				      (2)
OR
c) Can you show that the entropy of the universe is increasing?			      (2)
d) Find the change in melting point of wax for a pressure of 51atm.Given melting point of wax is 64oC, specific volume of wax at melting is 1.161cc and specific volume of liquid wax is1.166cc. Density of wax at melting point is 0.96gms/cc,   latent heat of fusion of wax is 97cal/gm.                                                                                                (3)

Q6) B
Derive the Maxwell’s thermodynamic relation.                                                                (5)    
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