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Spherical Bessel functions are defined by
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Show that these functions satisfy the differential equation
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. Consider a particle trapped in a spherical box of radius a. Find the eigenvalues and

eigenfunctions for angular momentum guantum number { = 0.

. Consider a potential (3D square well)

o —Vg, }I‘j <a,
wir) = {o, It] > a.

Assume F < 0.

{(a) In both cases, interior {r < @} and exterior {r > a}, obtain the radial differential
equation and write down the solutions.

{b) Write down the BC at r = a. Obtain the energy quantization condition.
{¢} For !l =0, simplify the energy quantization condition.

Starting with the generating function

Up.s) = 1o exp {_ﬂ] - g Lo(p) 4
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where |s| < 1, prove the recurrence relations,
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and d d ( 6‘,

d—PLq(ﬂ) = gd__qu—l(P) +{Lq-1(p} =0.
Using these, prove
d +{(1— )d+ Lp)=0

Prove, using generating function, for hydrogen atom
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. Statistically, the p'fﬁﬁé.bi}ty that the hydrogen atom is in a state nilm is exp[—E, /kT] where

E,, is the energy of the state, k is the Boltzman constant and T is temperature. What is
the ratio of the probability of hydrogen being in the ground state to its being in the first
excited state?

The state of the electron in the hydrogen atom is given by the wave function

¥(r) = (%)3/2 e r'/2,

What is the probability that the electron will be found in the ground state? And in state
nim = 1107
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> Problem 5:

— Given

— Given
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where R,,;(r) = Nye=*/2p! Liljrrll(p), Since Y}, is already normalized.,
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— To find the normalization constant, consider (sorry, i have used z in place of p below)
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— Consider the lhs: let p =21 + 1.
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— Now,
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— Consider the lhs: let p =21 + 1.
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> Problem 6

— Energy E,, = —13.6/n>.
— Statistical Probability of finding the particle in nth level

P, = g(En)eiEn/kT

where g(E,,) is degeneracy of nth level.
— Thus
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which at room temperature will be 4e =408 ~ 0.



Problem 7

— Given

and

— The required probability
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