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Note: (a) All questions are compulsory. Scientific calculators are allowed.

Q.No Question: CQ | Marks
Ql a) Derive an expression for calculating the path difference for reflected interference from a | 1 7.5

v

thin film of thickness ‘t’ and refractive index ‘n’ for incident wavelength ‘A’
b) Light of wavelength 5893 A is reflected at normal incidence from a soap film of ggfracy
index 1.42. What is the least thickness of the film that will appear (i) bright (if) dark f¢

first order?
Q2 a) Consider the circular slit diffraction, derive the expression to calculate t 1.5
central maxima. gy,
b) In a double slit Fraunhoffer diffraction, the screen is 1.6 m away from theistit ¢ slit | 3
widths are 0.2 mm and they are 0.4 mm apart. Calculate the wavelength of light ifhe fringe
width is 2.5x10° m and also deduce the missing orders. .
Q3 a) Discuss the superposition of e- and o-ray and extend the same tigpbtaty the condition for | 2 7.5
circularly polarized light. : o
b) A sugar solution in a tube of length 20 ¢cm produces an ichl gotigjotbof 13 degrees. The | 3
solution is then diluted to one-third of its previous concent%ﬁ% ﬁ‘a d the optical rotation
produced by 30 ¢m long tube containing the diluted solution? «%
Q4 a) Establish a co-relation for energy and relativistic ma; £ 1 7.5
b) Calculate the percentage contraction of a rod g Buwith velocity 0.8 times the velocity

Qs a) Show that the difference of the specific
one mole of a gas.
b) Show that the slope of agi
thermodynamics. %

- onednole of an ideal gas. 3 15

Q6 a) Obtain adiabatic equation of staf? e
halfof its volume at NTP. Calculate the change in its

4 2
Q7 a) Using uncertainty prigciple Brove the non-existence of electron within the atomic nucleus. | 4 1.5
; i topping potential, & maximum velocity of photoelectrons for
, ithy, w8 it is incident on sodium surface. Consider the threshold | 3

wavelength of g ©ns to be 542 nm.

Q8 a) Calcul_at% ergy of proton and an electron so that the deBroglie wavelength | 2 7.5
assqgiated 35 thésame and equal to 5000 A. '
b)g 8ynd to one dimensional potential box which has width 2.5A. Assuming | 3
théheightolth@box 1o be infinite, calculate the lowest energy value of the electron.

Q9 a) Establish correlation between thickness, refractive index and wavelength for an | 4 1.5
antireflecting film.

b) Angle of the wedge is 0.3 degree and the wavelength of the sodium D-lines are 5890 and
5896 A. Find the distance from the apex of the wedge at which the maximum due to the two 3
wavelength first coincides.

Q10 | a) Show the Zeeman splitting of /=3 to /=2 transition line. 4 7.5
b) Why it is impossible for 2*Psp to exist? 3

Constants: e=1.6x10" C; h=6.626x10" Js; mo=9.11x10”" kg; c=3x1 OF mi/ss=1.38x107" J/K:my=1.67x10" kg;
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