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Note: (a) All questions are compulsory. §%

(b) Marks are indicated against each question in square brackets. P

(c) The candidate is allowed to make suitable numeric assumptions wherever required fonsqlvmg pr’éblems
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Q1. (a) Obtain the differential form of Gauss law. [,_2-marks] [CO-1]

::::“t.-- [3-marks] [CO-1]
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(b) Prove that V(——) [ 7 ]F

(b) Distance between {wo slits is 0.1 mm and the width of the 'frmges férmed on the screen is 5 mm. If the
distance between the screen and the slit is one meter what wogid %e”the«,Wavelength of light used?
[2-marks] [CO-4]

Q3. (a) A Young’s double slit experiment is carried out w,lth monochromatlc light in air. What will be the
change in wavelength and fringe width when the app' tus. 1s immersed in water or the medium is replaced by
an optically denser medium? : [2.5-marks] {CO-2]

(b) Using an optical method how would you determme the thickness of a piece of transparent cello tape?
Explain your answer. s o [2-marks] [CO-4]

Q4. (a) Calculate the separation between two v1rtual sources in Fresnel biprism using lens displacement
method. e [2.5-marks] [CO-3]

(b) In a biprim arrangement; the readitig of the micrometer scale for the zeroth order fringe and 8™ order fringe
are 0.325 mm and 1.255 mm respect!vely If a mica (pu=1.6) sheet is used to cover the upper half of the biprism,
then the central maximum shlﬂs to the position of 10° frmge Given that the slits are separated by 2 mm and the
distance of the moneehromatlc sources from the screen is 1 m, calculate the thickness of the mica sheet,
[2-marks] [CO-4]

Q5. (a) Obtairrtiie, condltlon for maxima and minima for thin film interference in reflected pattern.
: [2.5-marks] [CO-2]

(b) Calculate.'i}fhe thickness of a soap film (u=1.463) that will result in constructive interference in the reflected
light, if the film is illuminated normally with light whose wavelength in free space is 6000A. [2-marks] [CO-4]

Q6. Two coherent -sources of intensity ratio o interfere. Show that in the interference pattern

Imax -Imin - 2’\/5

I +1,. (+a)

{2.5-marks] [CO-3]

£,28.85010" F/m; p=4mx10” H/m; e=1.6x10° C



