Assignment 3.
                             Wave optics (Interference) 
1. Define coherent sources. Discuss why two independent sources of light of same wavelength cannot show interference. 
2. How interference takes place in thin films? Show that the reflected and transmitted interference patterns are complementary.
3. What are Newton’s rings? Why the centre of Newton’s rings appears dark? Prove that the diameters of bright rings are proportional to the square root of odd natural’s numbers and diameters of dark rings are proportional to square root of natural’s numbers.
4. How can we determine the wavelength of given light and refractive index of any liquid using N.R method?
5. Explain what will happen:
(i) If white light is used in place of monochromatic light in Newton’s ring experiment.
(ii) When air in the inter-space is replace by a transparent liquid.
(iii) If the lens is lifted up slowly from the flat surface. 
(iv) Plane glass plate is replaced by a planer mirror.
(v) A point source of light is used. 
(vi) Effect of using a lens of small radius of curvature.
6. White light falls normally on a film of soapy water whose thickness is 1.5x10-5 cm and refractive index 1.33.which wavelength in the visible region will be reflected strongly?
7. White light is incident on a soap film at an angle sin-1  and the reflected light is observed with a spectroscope. It is found that two consecutive dark bands correspond to wavelength 6.1x10-5 and 6.0x10-5 cm. if the refractive index of the film be   , calculate the thickness.
8. In Newton’s ring experiment the diameters of 4th and 12th dark rings are 0.400 cm and 0.700 cm respectively. Deduce the diameter of 20th dark ring.
9. In a Newton’s rings  arrangement , if a drop of water (µ=  ) be placed between the lens and plate , the diameter of 10th dark ring is found to be 0.6 cm. obtain the radius of curvature of the face of the lens in contact with the plate . The wavelength of light used is 6000 Å.

                                             
                                        


   (Diffraction)
1. Discuss the phenomena of Fraunhoffer diffraction at a single slit and show that the relative intensities of the successive maximum are 1:  : :  : ------- 
Or
	Show that the intensity of the first secondary maxima is about 4.5 % of that of the 	principal maxima.
2. Describe the feature of a double slit Fraunhoffer diffraction pattern. What is the effect of increasing (i) slit width (ii) slit separation (iii) wavelength?
3. What is a plane diffraction grating? Discuss its theory and derive the condition for secondary maxima and minima.
4. What do you understand by missing order spectrum? What particular spectra would be absent if the width of transparencies and opacities of the grating are equal.
5. Explain Rayleigh’s criterion of resolution .Define limit of resolution and resolving power. Derive the expression for resolving power of grating.
6. In a double slit Fraunhoffer diffraction pattern the screen is 100 cm away from the slits. The slit widths are 0.08 mm and they are 0.4 mm apart. Calculate the wavelength of light if the fringe spacing is 0.25 cm. Also deduce the missing orders.
7. Two spectral lines have wavelength  and +d respectively. show that if d, their angular separation d in a grating spectrometer is given by :  (Dispersive power of Grating)
                                  d = 
8.  What must be minimum number of lines per cm in a half inch width grating to resolve the wavelength 5890Å and 5896 Å?                                      

