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1.a)
Give the analytical treatment of interference of light and hence obtain the condition for maximum and minimum intensity.

   b)
Two coherent sources of intensity 10 Wm-2 and 25 Wm-2 interfere to form fringes.  Find the ratio of maximum intensity to minimum intensity.


2.a)
Write the expression for resolving power of a telescope.

   b)
Explain how resolving power can be improved?


   c)
Calculate the linear separation between two points at a distance of 10 km from a telescope objective of width 0.5 m if the wavelength of light used is 600 nm.
3.a)
Distinguish between polarized and unpolarized lights. 


 

  b)
What is Brewster's law? Explain how this can be used to find the polarizing angles of  various crystals.  









   c) 
Find the Brewster angle for a glass slab (( =1.5) immersed in water (( =4/3).

4.a)
What is total internal reflection? Discuss its importance in optical fibers.  
   b)
Describe the various types of optical fibers, their advantages and limitations.     

   c)
If the numerical aperture of a fiber is 0.245 with a core refractive index 1.51, calculate the refractive index of cladding as well as acceptance angle.

5.a)
What is specific heat of a solid?  Discuss its variation with temperature.

   b)
Obtain an expression for the lattice specific of a solid on the basis of Einstein’s model. 

6.a)
Explain electronic polarization in atoms and obtain an expression for electronic polarizability in terms of the radius of the atom.

b)
If the permittivity of a dielectric medium is 61.978 ( 10(12 F/m, find the electronic susceptibility of the medium.

7.a)
What is meant by hysteresis in magnetic materials?  

   b)
What are magnetic domains? Explain hysteresis basing on domain theory.

8.a)
What is meant by plastic deformation?

   b)
Explain how dislocations produce plastic deformation in materials.

   c)
Explain using the stress-strain curve, the elastic limit and yield point.
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1.a)
Give the theory of interference and obtain the condition for constructive and destructive interference.
 

   b)
Light waves of wavelength 650 nm and 500 nm produce interference fringes on a screen at a distance of 1 m from a double slit of separation 0.5 mm.  Find the least distance of a point from the central maximum where bright fringe due to both coincide.
 

2.a)
Explain with theory how wavelength of a spectral line is determined using plane diffraction grating?


   b)
A grating has 6000 lines/cm. Find the angular separation between the two wavelengths 500 nm and 510 nm in the 3rd order.
 

3.a)
Discuss the various methods by which polarized light can be produced.    

b)
A beam of linearly polarized light is changed into circularly polarized by passing it through a 30 (m thick birefringent crystal. Assuming its thickness is minimum and for a light of wavelength 589.3 nm incident on it normally, find the difference of refractive indices of the ordinary and extra-ordinary rays.


          

4.a)
Give the various pumping mechanisms that are adopted in lasers.
   
   b) 
Discuss the essential features of a laser beam.



 
   c) 
Explain the uses of lasers in various fields.




 
5.a)
Define molar specific heat of a solid.

   b)
Discuss the merits and demerits of Einstein’s theory of specific heat of solids.

   c)
What are phonons?

6.a)
What is meant by polarization in dielectrics?

   b)
Derive a relation between the dielectric constant and electronic polarizability.

7.a)
Explain the phenomenon of spontaneous magnetization in magnetic materials.  

   b) 
Discuss the characteristic features of ferromagnetic materials.  

8.a)
Why is the airborne pressure vessels are required in aerospace?

b)
Explain the various properties of the materials used for airborne vessels along with their salient features.

   c)
Why is the magnesium alloy is not used for the airborne vessels?
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1.a)
With ray diagram discuss the theory of thin films and the condition for constructive and destructive interference in the case of transmitted system.
 

   b)
Two slits separated by a distance of 0.2 mm are illuminated by a monochromatic light of wavelength 550 nm.   Calculate the fringe width on a screen at distance of 1 m from the slits.
 

2.a)
Explain with theory the Fraunhofer diffraction due to ‘n’ slits. 

   b)
Find the highest order that can be seen with a grating having 15000 lines/inch.  The wavelength of the light used is 600 nm.


3.a)
Explain why the sky appears blue and red at different times during a day.  

   b)
Discuss how the circular and elliptical polarized lights can be produced.     

   c)
The refractive index of calcite crystal is 1.658 for ordinary ray and it is 1.486 for extra-ordinary ray.  A slice having thickness 0.9 ( 10-4 cm is cut from the crystal.  For what wavelengths this slice behave as a (i) quarter wave plate, (ii) half wave plate?   

4.a)
Describe the construction of a typical optical fiber and give the dimensions of the various parts.








 
b)
Define the acceptance angle and numerical aperture. Obtain an expression for the numerical aperture of an optical fiber. 





c)
Calculate the numerical aperture and acceptance angle for an optical fiber with core and cladding refractive indices being 1.48 and 1.45 respectively.
 
5.a)
Explain thermal expansion of solids using the curve of potential energy versus interatomic distance.

b)
Derive an expression for thermal conductivity of a solid by applying classical theory.

6.a)
Derive an expression for “loss tangent” of a dielectric medium.

   b)
How the dielectric materials are classified?

7.a)
Discuss the spin arrangements in ferromagnetic, ferrimagnetic and anti-ferromagnetic materials. 

b) 
How does an anti-ferromagnetic substance differ from diamagnetic substance?  

8.a)
Compare the relative merits of the various aircraft materials with suitable example.

   b)
Explain in brief the general system requirements for a spacecraft.
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1.a)
Discuss the theory of Newton’s rings with relevant diagram.
 

   b)
Calculate the thickness of air film at 10th dark ring in a Newton’s rings system viewed normally by a reflected light of wavelength 500 nm.  The diameter of the 10th dark ring is 2 mm.
 

2.a)
How the fringes are obtained in diffraction and why they are unequally spaced?


   b)
Give the theory of Fraunhofer diffraction due to a double slit and compare the results obtained with that due to single slit.


3.a)
 Define the following: 









(i) Plane of vibration

(ii) Plane of polarization
(iii) Optic axis.


   b)
Differentiate the linearly polarized and circularly polarized lights. 




   c)
Find the minimum thickness of half-wave and quarter-wave plates for a light beam          (( = 589.3 nm) if   (o = 1.65835 and (e = 1.48640.





4.a)
Explain the characteristics of a laser beam.



   
   b) 
Describe the construction and working of a ruby laser.


   
   c) 
Discuss how lasers are helpful in induced fusion and isotope separation processes. 
5.a)
Explain thermal expansion using the graph between potential energy and interatomic distance.

     b)
Discuss the variation of thermal conductivity of a solid with temperature.

c)
Why the thermal conductivity of alloys is lower than that of the pure constituents?  Explain.

6.a)
Discuss, in detail, the different polarization mechanisms in dielectrics.

   b)
Write notes on “Porcelain”.

7.a)
Explain clearly the difference between hard and soft magnetic materials. What are mixed ferrites? Mention their uses.  

   b) 
How ferrites are superior to ferromagnetic materials?  

8.a)
What are the general requirements for spacecraft materials?

b)
What are the different classifications of the spacecraft materials?  Explain how they are classified?
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