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AL (1) dAaltdlicel wald 2wl B.

(2) usllogupllonsgealae ais usddiel eald d.
Discuss motion of a particle in a central force field.Find the radial and tangential
acceleration component and also prove that angularmomentum of a particle is
L= ur%f = constant.
A mass m, moves in a circular orbit of radius r. Under the influence of a central
force whose potential is — ,.in . Show that the circular orbit is stable under small

oscillations if n < 2.

The mutual potential energy V of two particles depends on their mutnal distance, r,

b

as follows :T = f—z - a > 0, b > 0 For what separation , r, are the particles in

static equilibrium ?
OR

Derive orbit equation for a particle in a central force field.

2
In conservative force field prove that total Energy of a particle is : -;- ur? +

V(r) = 0 = Constant

2pr?

Q : 2(a) Derive the equation for conservation of probability.Evaluate probability current

(b)
(c)

Q:2(a)

(b)
(c)

Q: 3(a)

(b)

density of a spherical wave travelling outward from a point. (spherical wave
function is given by ¥(r) = éexp (ikr))
Explain box normalization.

2
Find the eigen function and eigen value of the given operator. (d—z + Ei).

dx x dx
OR

Derive Schrodinger equation for a particle subjected to force in three dimensions
also discuss operator correspondence for energy and momentum.,
Explain probability interpretation of the wave function .

P ==elr=vDyith0 < x < 2,-2 < y £ 2,0 < 2 < 3. Normalized the above

wave function .
Deduce Boltzmann’s canonical distribution law and determine the expression for

e
probability for molecule having energy &; P(&;) = e_—sf
Te kT

Given three cells and five particles . Calculate the thermodynamical probability for
(l)nl = 5, 1, = 0,713 =0 (li)nl — 4‘,“2 = 1,?’13 =0 (lll)nl = 3,n2 = 2,713 =0
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Deduce the Maxwell’s velocity distribution function F (v,.).

State and prove the law of equipartition of energy.
Define resolving power. Derive equation for resolving power of grating.
Explain plane diffraction grating.

Calculate the minimum thickness of the base of a prism which will just resolve the
D1 and D2 lines of sodium. The refractive index of glass is 1.6545 for A = 6563A°
and 1.6653 for = 5270A° .

OR

Define Doppler effect and Discuss different cases for it.
Explain the production of ultrasonic waves by piezo-electric generator.
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