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Answer Question No,T which Is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the Tollowing questions: 2= 10

{i1) Aone dimensional simple harmonic oscillator, with amplitude 1 em, has wotal energy
of 1T ml, Find the force constant of the oscillator,

(b} Twosinusoldal waves having the same frequency, the same amplitude o1 2 cin and
phase difference of 1209 superpose, Find the amplitude of the resulting wave,

{e)  InaYoung's double shit interference experiment, the fringe width 18 0.3 mm, What
waoutld be the fringe width if' the distanee between the slitis doubled and the distance
hetween the screen and the shit is also doubled?

() InaFresnel's zone plate, the radius of the {irst transparent zone is 0.6 mm. Find the
radius of the second transparent zone,

(e} State Browster’s law of polarisation of light,

(1 State Grauss divergence theorem in vector caloulus,

() Write the Maxwell's electromagnetic equation, which involves the curl ol imagnetic
aduetion, in free space in the absence of sources of charges and currents,

(h}  The de Broglic wavelength of a particle, moving with non-relativistic speed, is 0.1
mim. What would be its de Broglic wavelengih i its Kinetic energy 15 doubled?

(10 According to Bohr's theory of hydrogen atom, the radiug of the electronie orbit i
the ground state is 0.5 A, Find the radius of the orbit in the first exeited state.

(i A stream of mono=energetic, quantum moechanical particles is incident on o one

dimensional potentinl siep, whose height is less than the encrpy of the particles, 1T
the transmission coellicient is 0,42, [ind the rellection coellicient,

BSCP2101(01d) (N [Contd....



2. Set up the differential equation for a one dimensional oscillator, subject to damping force
proportional to velocity and an external periodic force. Derive the condition of resonance.
How does the maximum amplitude at resonance depend on the damping constant?

34542
3. (a)  Describe with neat diagram, the Newton’s ring arrangement for determination of
wavelength of monochromatic light. Obtain an expression for the wavelength in
terms of the diameter of the rings. 4+3
(b)  Mention the conditions for production and observation of sustained interference
pattern. 3
4 (a)  Differentiate between Frasnel and Fraunhoffer diffraction. Find the conditions for
the principal maximum and the secondary maxima in the single slit diffraction pattern.
2+5
(b) A plane diffraction grating has 5500 rulings per centimetre. Find the maximum
order of the spectrum that can be observed if monochromatic light of wavelength
5800 A is incident normally on the grating. 3
5. What do you mean by double refraction? Give the construction and working of Nicol prism.
Explain its use as an analyser of polarised light. 2+5+3
6. (a)  State Ampere’s circuital law. Explain its modification due to the displacement current.
Hence derive the corresponding Maxwell’s electromagnetic equation. 24243
(b) A vector field is given by 4=/2xy + jx’y + kxyz . Find the divergence and the curl of
the vector at the point (1. 1, ~1). 3
7 (a)  Starting from Maxwell’s electromagnetic equations in vacuum in the absence of
any charge or current, derive the wave equations for the electric and magnetic fields.
7
(b)  Show that for a scalar function f(x,v.z). curl.grad.f = 0. 3
8 (a)  State and explain Heisenberg’s uncertainty principle. Hlustrate with example. 5
(b)  Mention the experimentaliy observed facts about photoelectric effect and the failure

of the classical laws to explain them. Show how the Einstein’s photoelectric equation
explains them. 5
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