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Q1 /A/ Define three of following terms: 1) Michelson interferometer 2) The Principle of Superposition

3) Coherent light sources 4) Diffraction grating. (6 Marks)

B/ Describe mathematically three of following: 1) Equation of plane light wave. 2) Intensity of an
electromagnetic wave. 3) Location of mth bright fringe for double slit. 4) Condition for dark fringe for single
slit diffraction. (6 Marks)

Q2 /A/ A Young’s double-slit experiment is performed with a slit separation of 0.0230 m. A second-order
bright fringe is observed at 0.200 mm from the center of the bright central fringe. If the wavelength of the
light is 490 nm, find the distance between the double slit and the screen on which the fringes were
observed.? (6 Marks)

B/ Light waves of wave length 650 nm and 500 nm produce interference fringes on a screen at a distance of 1 m
from a double slit of separation 0.5 mm. Find the least distance of a point from the central maximum where

the bright fringe due to both sources coincide. (6 Marks)

Q3 / In Newton’s rings experiment, diameter of the 10th dark ring due to wavelength 6000A in aii is 0.5 cm.
Find the radius of curvature of the lens.

(12 Mark)

Q4/ The air wedge. A hair, 8.50 x 10~ m in diameter, is placed between two 10.0 cm plates of glass (n = 1.52)
at their edge. Light of 589.0 nm wavelength shines on the glasses and an interference patteyn is formed.
Find (a) the location of the fifth dark fringe, and (b) the location of the third bright fringe.

(12 Mark)
Q5 / Describe Fabry-Perot interferometer and explain its action. (12 Mark)
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Notice:- Don't use calculator
Q1 / Evaluate each of the following integrals in the simplest way possible. (20 Mark)
o 0 1
dx
a Vx e V% dx b j e@=D* dx c j——
] ) ) e
0 1 0
1 5 /2
1 do
) f %2 [ln (—)] dx e f
) ¥ ) Ve
Q2 / Show that Beta function may be writien as below (12 Mark)
a
1
a) Bq= ;H—q.—lf yP a—-y)*ldy
e 0
yPldy
b B(p,q) = | —————
) @9 f AT
0
Q3 / Use generating function for Legendre polynomial to prove the following (12 Mark)
a) P(1)=1
b)  €Py(x) = (28 — D)xPp_y (x) — (£ — 1)Pp—5(x)
Q4 / Solve the following differential equation by using power series method (16 Mark)
(x?+1)y" —4xy'+6y=0 .
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Notice: Answer all questions.

Q1. Show that the orbital angular momentum operator is given by,
L= i (12 Mark)
o
Q2. Consider a three-dimensional spherically symmetrical system. In this case, Schrodinger's
equation can be decomposed into a radial equation and an angular equation. The angular

equation is given by,
1 d 2 0 1 92 _
[( sin 19)( aﬁ)(sm ”%] N (sin 2 I,J(Wﬂw(ﬂ, P) = Ay (5,p)

Solve the equation and, in the process, derive the quantum number m. (12 Mark)

Q3.State Ehrenfest's theorem. Show that ,

dsx> (12 Mark)
dt

<p,>=m

Q4. A particle of mass m and charge ¢ oscillating with frequency w is subjected to a uniform ¢

| electric field E parallel to the direction of oscillation. Determine the stationary energy levels.
(12 Mark)

Q5. A particle of mass m s trapped in a potential well which has the formV =1/ 2mw’x*. Use
the variation method with normalized trial function (l/ Ja )cos(izx/ 2g) in the limits-a<x<a, to
find the best value of a . (12 Mark)




