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Group - A

Answer any four questions : 5×4=20

1. (a) State two physical phenomenon in favour of wave nature of light. 1

(b) Find the expression of intensity at the point of superposition in Young’s double slit

experiment on interference of light. Plot the intensity distribution with the phase difference

of two waves. 3+1

2. (a) Discuss interference by Division of Amplitude with suitable example. 2

(b) In Newton’s ring experiment, the diameter of the n’th bright ring is 10.2 mm and that

of (n+10)’th order bright ring is 14.4 mm. Find the radius of curvature of the plano-



convex lens used in the experiment. The wavelength of light used in the experiment is

5890Å. 2

(c) State the main difference between the interference fringe pattern produced in

Fresnel’s Biprism and Lloyd’s mirror experiment. 1

3. (a) What are beats? 1

(b) Displacements of two vibrations travel along the X-axis are described by :

   1 20.05cos 8 , 0.05cos 10X t X t   

Where units of X1 and X2 are in metre and unit of t is in second. Find the

equation of resultant vibration and hence find the beat period.

4. (a) Define Group velocity (Vg) and Phase velocity (Vp) for wave packets. 2

(b) Show that :  /g p pV V dV d    for a dispersive medium, where   is the

wavelength. 3

5. (a) Write down two differences between streamline and turbulent motion. 2

(c) State Newton’s law of viscosity and find the dimension of coefficient of viscosity

from that law. 1+2

6. (a) What are the laws of transverse vibration of a string? 2

(b) A piano wire, 55 cm long and mass 5.5 gm, is streached such way that the

frequency of its fundamental note is 100 Hz. Find the magnitude of streaching

force. 2

(c) What is Doppler’s effect? 1

Group - B

Answer any two questions : 10×2=20

1. (a) State the conditions of sustained interference. Explain why two independent

sources of light of same wavelength cannot produce observable interference

pattern. 3+2

(b) Derive an expression for the fringe width of the interference fringes obtained in

Fresnel’s Biprism experiment. 5

(   2   )



2. (a) Derive an expression of the intensity of Fraunhofer diffraction when a parallel beam of

monochromatic light fall on a single slit. 5

(b) What is a plane diffraction grating? Monochromatic light incident normally on a plane

diffraction grating with 4200 lines per cm produces 2nd order maxima at an angle

20.15 . Calculate the wavelength of light. Also find the grating element. 1+3+1

3. (a) A particle is subjected to two perpendicular simple harmonic motions of same frequency

but different amplitudes and phases. Find the equation of resultant motion when the

phase difference is (i) zero and (ii) 2


 and the draw the corresponding figures. What

are the names of those figures referred in general? 2+2+1

(b) What are the S.I. units of intensity and loudness of sound? Derive the Weber-Fechner

law relating the intensity and loudness of sound. 2+3

4. (a) Define surface tension of liquid? Derive the relation between surface tension and

surface energy. 1+3

(b) Calculate the excess pressure in a spherical soap bubble of diameter 3 cm. Surface

tension of soap solution is 30 dyne/cm. 2

(c) Discuss the effect of temperature and pressure on the viscosity of a liquid. 2+2
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