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Optics and wave mechanics

2 to the order of (@
Answer allofthem. Marks i the margin indicae full marks. Don't writeon hs question paper.
Symbols carry their usual meanings. Assume reasonable values for any missing data.
Programmable calculators are not allowed.

1) Describe graphically the mechanical, kinetic, and potential energies as a function of time ©)
tions at where the total (€01

@or)
b) i, List five differences between undamped and damped ion, asas)
i D o8

©) Define the quantum mechanical operators for energy and momentum and describe how itis ~_(5)
used to determine the eigen values from the eigen functions. ﬁg::

2.a) Demonstrate the Lissajous figures formed due to the composition of two simple harm as

‘motions (SHMs), of different phase and amplitude and a frequency ratio of 2:1. (Consider ~ (€02)

the phase differences of 0° and 90° between two SHMs). (®o2)
b) i Deduce the expression for the general equation of a damped harmonic oscillator. (5475
ii. Describe your undersundmg mm eigen functions and cigen values. An cigen (con)

function of the operator d/ds (Po2)

the corresponding cigen value.
Derive the time dependent and time mdkpendtm Schrtdinger's cquations. Explain, what ~ (10+5)
You understand by orthogonal wave functions. Showthat J*, Yy dV = 0; n % m,and €92

(PO2)
hence yaand vy are orthogonal to each other.
3.a) InaCRO, the deflection of an electron beam by two mutually perpendicular electric fields CO‘;)’
is given by «
x = 4cos 2nvt. ®o2)

= 4cos(2mvt + 1/6;
Determine the path of the resultant electron beam

b) i Amassof | g vibrates through 1 mm on each side of the middle point of its path @57235)
and makes 500 complete vibrations per second. Assuming its motion to be simple (03

harmonic, show that the maximum force acting on the particle is 72 V. ron

Determine the expectation value of the position of a particle in quantum mechanics.




i of wave function, givenby ¥()=A (9
sin (xx/a); O<x<a and wmfn outside . [llustrate the potential well according to the given  (€03)
boundary conditions. (ro2)




