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CREDIT BASED THIRD SEMESTER B.Sc. DEGREE EXAMINATION OCTOBER 2014 

PHYSICS 

PAPER III: ACOUSTICS AND OPTICS 

Duration: 3 Hours                                                                    Max Marks: 80 

PART –A 

1. (a)  Answer any TEN of the following.  1X10=10 

i) Define SHM. 

ii) Give the expression for the velocity of sound in air. 

iii) Write  the differential equation of wave motion. 

iv) What are nodes and antinodes? 

v) State the condition for destructive interference in terms of phase difference 

between two waves. 

vi) What are coherent sources? 

vii) Why do we observe colours on soap bubbles? 

viii) What is an interferometer? 

ix) What is diffraction of light? 

x) What is grating element? 

xi) Define plane of vibration. 

xii) What are laevo-rotatory substances? 

 

(b)  Answer any FIVE questions of the following.  2X5=10 

i) What is meant by critical damping in an oscillatory system? 

ii) What are the important characteristics of stationary waves? 

iii) Explain the formation of coherent sources in the case of a biprism. 

iv) Explain the use of compensating glass plate in Michelson interferometer. 

v) Give any two differences between a zone plate and a convex lens. 

vi) State two differences between 0-ray and E-ray. 

 

PART-B  

UNIT-I 

Answer any TWO from the following:  10X2=20 

2.  (a)  What are forced oscillations? Derive an expression for the amplitude of forced  

  vibration of a body. 

 (b)  The equation 4sin
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 represents a wave. Calculate linear velocity 

and angular velocity of the wave. (6+4) 

 

3.  (a)  Derive an expression for velocity of sound in air using Helmholtz resonator. 

 (b)  An addition of 20 Kg to the tension of a string of a sonometer wire changed its 

frequency to three times the original frequency. What is the original frequency? 

Given: linear density of the wire 31.68 10 .Kgm
− −= ×  length of the sonometer  

  wire 0. . (6+4) 27m

 



4.  (a)  Discuss the effect of pressure, temperature and humidity of the medium on the speed 

of sound waves in air. 

 (b)  At what temperature will be velocity of sound in air be double of the velocity in  

  air at 22
o
C? (6+4) 

UNIT-II 

Answer any TWO of the following. 10x2=20 

5.  (a)  What is interference of light? Describe Young’s double slit experiment to demonstrate 

the phenomenon of interference of light.  

     (b)  In Young’s double slit experiment while using a source of light of wavelength 500 nm 

the fringe width obtained is 0.6 cm. If the distance between the slits and the screen is 

reduced to half, calculate the new fringe width. (6+4) 

     

6.  (a)  Explain the interference due to wedge shaped film and obtain expression for fringe 

width. 

     (b)  A soap film is illuminated by white light incident at an angle of 30°. The reflected 

light is examined by a spectroscope in which a dark band corresponding to 

wavelength of 5000 Ǻ is found. Calculate the smallest thickness of the film. 

Refractive index of film is 1.33. (6+4) 

 

7.  (a)  Deduce an expression for diameter for dark and bright ring using Newton’s rings and 

hence find the spacing between consecutive dark rings and bright rings with respect to 

their order. 

     (b)  In Newton’s ring experiment the diameter of the 4
th

 and 12
th

 dark ring are 4 mm and 

7mm respectively. Find the diameter of the 20
th

 ring. (6+4) 

 

UNIT-III 

Answer any TWO of the following. 10x2=20 

8.  (a)  Calculate the area of half period zones in case of a plane wavefront and show that it is 

practically constant. 

     (b)  A plane wavefront of light of wavelength 5 1  falls on an aperture and the 

diffraction pattern is observed in an eyepiece at a distance of 1m from the aperture. 

Find the radius of the 100
th

 half period element and the area of a half period zone.  

70 m
−×

(6+4) 

 

9.  (a)  Explain the diffraction pattern due to Fraunhoffer diffraction at a double slit. 

     (b)  Calculate the highest order spectrum for normal incidence which may be seen with 

monochromatic light of wavelength by means of a diffraction grating 

having  lines per metre. (6+4) 

106000 10 m
−×

56 10×

 

10. (a)  Give the theory of production of polarized light. How would you detect plane 

polarized light? 

     (b)  Calculate the rotation of the plane of polarization in a substance of unit thickness for a 

light of wavelength 5890 Ǻ. The difference between the refractive indices for right 

and left circularly polarized light in the substance is 
77.62 10−× . (6+4) 
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