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Seat  
No. 

 
Set P 

 

B.Sc. (Semester – I) (Old) (CBCS) Examination Oct/Nov-2019 
Physics (Paper – II) 

OPTICS AND LASER 
 

Day & Date: Wednesday, 13-11-2019  Max. Marks: 70 
Time: 11:30 AM To 02:00 PM  
 

Instructions: 1) All questions are compulsory. 
                       2) Figures to the right indicate full marks. 
                       3) Draw a neat labeled diagram wherever necessary. 
                       4) Use of log table and scientific calculator is allowed. 
   

Q.1  Fill in the blanks by choosing the correct alternatives given below. 14 
 1) Ramsden’s eyepiece is ______ type of eyepiece.  
 a) positive b) negative  
 c) single lens d) modular  
      

 2) In Fraunhoffer diffraction, incident wavefront is ______.  
 a) plane b) spherical  
 c) cylindrical d) elliptical  
      

 3) In spontaneous emission of radiation, emission takes place by _______.  
 a) external stimulus b) forced stimulus  
 c) without external stimulus d) both (a) and (b)  
      

 4) The rays that are incident on lens near the edges of the lens are called _____.  
 a) marginal b) paraxial  
 c) axial d) coaxial  
      

 5) When a progressive wave gets reflected from the surface of a denser 
medium, its phase changes by _______. 

 

 a) 90o b) 180o  
 c) 270o d) 360o  
      

 6) He-Ne laser is _______ laser.  
 a) liquid b) gas  
 c) solid d) plasma  
      

 7) In case of plane diffraction grating, the incident as well as diffracted 
wavefronts is _______. 

 

 a) spherical b) cylindrical  
 c) plane d) non-planar  
      

 8) The material used or medium used in laser formation is called _______.  
 a) dielectric medium b) excitation medium  
 c) passive medium d) active medium  
    

 9) If diameter of circle of least confusion is 6 cm then lateral spherical 
aberration of the lens is ______. 

 

 a) 2 cm b) 3 cm  
 c) 12 cm d) 8 cm  
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 10) The expression for radius of curvature of plano-convex lenses used in 
Newton’s rings experiment _______. 

 

 a) 𝑅 =
𝐷𝑚−𝐷𝑛

4𝜆(𝑚−𝑛)
  b) 𝑅 =

𝐷𝑚
2 −𝐷𝑛

2

4𝜆(𝑚−𝑛)
   

 c) 𝑅 =
𝐷𝑚−𝐷𝑛

4𝜆 𝑚−𝑛 2  d) 𝑅 =
𝐷𝑚

2 −𝐷𝑛
2

4𝜆 𝑚−𝑛 2
   

      

 11) The condition for achromatism of two lenses placed in contact is _______.  
 a) 𝜔

𝑓
=

𝜔′

𝑓
  b) 𝜔𝑓 =  −𝜔′𝑓′   

 c) 𝜔

𝑓
= −

𝜔′

𝑓′
  d) 𝜔𝑓 =  𝜔′𝑓′   

    

 12) In spectrometer, the eyepiece is mounted on _______.  
 a) Collimator b) Telescope  
 c) turn table d) Vernier  
      

 13) If focal length of eye lens in Huygen’s eyepiece is 10 cm then equivalent 
focal length of Huygen’s eyepiece is ______ cm. 

 

 a) 5 b) 10  
 c) 15 d) 20  
      

 14) Cross-wires can not be used in _______.  
 a) Gauss b) Ramsden’s  
 c) Faraday d) Huygen’s  
      

Q.2 A) Answer the following questions. (Any Four) 08 
  1) Distinguish between prism spectra and grating spectra.  
  2) In Ramsden’s eyepiece, two thin plano convex lenses are separated 

from each other by 3 cm. Calculate focal length of each lens and 
equivalent focal length. 

 

  3) What is stimulated emission of radiation?  
  4) The focal length of one of the lens in achromatic combination of two 

lenses in contact is 25 cm. If the dispersive power of two lenses is 
0.024 and 0.036 respectively then find the focal length of another lens 
in the combination. 

 

  5) State any four applications of laser.  
     

 B) Write Notes. (Any Two) 06 
  1) Spherical aberration  
  2) Optical bench  
  3) Experimental set up to obtain Newton’s rings  
     

Q.3 A) Answer the following questions. (Any Two) 08 
  1) Derive an expression for longitudinal chromatic aberration of a lens.  
  2) A soap film of 2 × 10-5 cm thick is viewed at an angle of 30o to the 

normal. Find the maximum wavelength of the light for which the film 
appears dark due to the reflected light, (𝜇 =  1.33) 

 

  3) Describe experiment to determine wavelength of light by using a plane 
diffraction grating. 

 

     

 B) Answer the following questions. (Any One) 06 
  1) Explain the elementary theory of plane diffraction grating. Obtain the 

relation 𝑑𝑠𝑖𝑛𝜃 =  𝑛𝜆 for principal maxima in the nth order. 

 

  2) Explain construction and working of Huygen’s eyepiece.  
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Q.4 A) Answer the following questions. (Any Two) 10 
  1) Using Fermat’s principle show that angle of incidence is equal to angle 

of reflection. 
 

  2) What is plane diffraction grating? Calculate the grating element for a 

parallel beam of monochromatic light having wavelength 6250 A° 
inciding normally on a plane diffraction grating and second order 

spectral line is observed at 30°. 

 

  3) Obtain equation for fringe width due to interference in thin wedge 
shaped film. 

 

     

 B) Answer the following questions. (Any One) 04 
  1) Explain spontaneous and stimulated emission of radiation in laser.  
  2) Write a note on Gauss eyepiece.  
   

Q.5 Answer the following questions. (Any Two) 14 
 a) Describe construction and working of Ruby laser.  
 b) Define chromatic aberration. Derive condition for achromatic combination of 

two lenses separated by finite distance. 
 

 c) Derive an expression for optical path difference due to interference in thin 
parallel faced film due to reflected light. 
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