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ENGINEERING & MANAGEMENT EXAMINATIONS, JUNE – 2009 

PHYSICAL OPTICS ( OPTICS – II ) 
SEMESTER – 2 

 

Time : 3 Hours ] [ Full Marks : 70 
 

GROUP – A 

 ( Multiple Choice Type Questions ) 
 
 
 
 

1. Choose the correct alternatives for the following : 10 × 1 = 10 

i) Which of the following phenomena proves the transverse nature of light ? 

 a) Dispersion b) Polarization 

 c) Interference d) Diffraction.  

ii) On reflection from a denser medium, the light undergoes a phase change of 

 a) λ b) λ/2 

 c) 2λ d) 3λ.  

iii) Product of wave velocity and time period is equal to 

 a) frequency b) wavelength 

 c) amplitude d) epoch.  

iv) In a simple harmonic motion, during the motion 

 a) the kinetic energy is conserved 

 b) the potential energy is conserved 

 c) the total energy is conserved 

 d) the amplitude is conserved.    

v) Light produced in a nicol prism is 

 a) plane polarized b) elliptically polarized 

 c) circularly polarized d) all of these.  
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vi) In Fraunhoffer diffraction the incident wavefront is 

 a) plane polarized b) elliptically polarized 

 c) circularly polarized d) none of these.  

vii) The centre of Newton ring fringes in reflected light is 

 a) dark b) bright 

 c) white d) none of these.  

viii) Wave that cannot be polarized is 

 a) electromagnetic wave b) light wave 

 c) longitudinal wave d) transverse wave.  

ix) Laser is a device to produce 

 a) a beam of white light b) coherent light 

 c) microwaves d) X-rays.  

x) The ratio of intensities of two waves is 9 : 1. If they interfere, the ratio of resulting 

maximum and minimum intensities will be 

 a) 10 : 8 b) 9 : 1 

 c) 4 : 1 d) 3 : 1.  

GROUP – B 

 ( Short Answer Type Questions ) 

  Answer any three of the following questions. 3 × 5 = 15 

2. Prove that in simple harmonic motion the total energy always remain conserved. 5 

3. a) What is a hologram ? 2 

 b) How can you reconstruct the image from a hologram ? 3 

4. A biprism, placed 5 cm from a slit is illuminated by sodium light of wavelength  5890 Å. 

The width of the fringes obtained on a screen placed at a distance 75 cm from the 

biprism, is   9·424  "  10
#2 cm. What is the distance between the two virtual sources ? 5 
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5. a) Distinguish between spontaneous and stimulated emission of radiation. 3 

 b) State some applications of laser. 2 

GROUP – C 

 ( Long Answer Type Questions ) 

 Answer any three of the following questions.  3 × 15 = 45 

6. a) State the principle of superposition.  2 

 b) State and explain Huygens principle of wave propagation. 3 

 c) Prove the law of refraction at a spherical surface using Huygens principle. 5 

 d) Two simple harmonic waves have equations : 

  
    y1 =  16 sin  4"t +  "/6 ( ) cm and  

  
    y2  =  8 sin  5"t +  "/4 ( ) cm 

  What are their angular frequencies ? Find the ratio of their intensities. 3 + 2 

7. a) State the basic conditions for obtaining permanent interference pattern. 3 

 b) Find the conditions for constructive and destructive interferences. 5 

 c) Why is the centre of Newton’s rings for a reflected system dark ? 2 

 d) The radii of the 5th and 15th dark rings are 0·336 cm and 0·590 cm respectively. 

The radius of curvature of the plano-convex lens is 100 cm. Find the wavelength 

of light used. 5 

8. a) What do you mean by dual nature of light ? 2 

 b) Obtain a relation between phase difference and path difference. 2 
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 c) State and explain Brewster’s law 4 

 d) Describe a Helium-Neon laser. 7 

9. a) Explain the difference between Fresnel and Fraunhoffer diffraction phenomena.  

    3 

 b) Show that the intensity of first order secondary maximum in single slit diffraction 

pattern is nearly 4·5% of that of the principal maxima. 5 

 c) What do you mean by resolving power of an optical instrument ? 2 

 d) Write a short note on zone plate. 5 

10. a) Distinguish between plane, circularly and elliptically polarised light. 3 

 b) Prove that the tangent of the polarization angle is equal to the refractive index of 

the medium. 4 

 c) Discuss the use of nicol prism as polarizer and analyser. 3 + 3 

 d) If refractive index of glass with respect to air is 1·5, find Brewster’s angle. 2  

    

END 
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