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v (x)=4,Sin : . . .
A wave function () L in the region 0<x<L . Find the value of 4, using
normalization condition?

Derive time independent Schrodinger equation?

Calculate the expectation value of momentum of a particle whose wave function is given
;'—"jﬂkx
by ¥ (%) = Nex

Calculate the momentum wave function in the ground state of hydrogen atom?
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Ground state of the hydrogen atom is given by

Explain how you obtain the time-independent Schrodinger equation from using separation
of variables, for a quantum harmonic oscillator.
The Hermite differential equation is given by

u"(®) — 2&8'(®) + (A — Du(®) = 0,

where A is a constant. Using Frobenius series, find the indicial equation.

Using the commutation relations [x,p,] = [y,p,] = [z, p,] = ih, show that [L,, L] = ihL,.
Given that for n=1 and (=0, the radial wavefunction for hydrogen atom is given by
Rio(r) = (2/as®?) exp (-7 /a,). Show that r2R, *(r) is maximized at r = q,,.

Explain the Stern-Gerlach experiment and how it led to the concept of quantum spin.
Find all possible values of the total angular momentum quantum number J, under LS
coupling scheme, for two electrons having quantum numbers [, = 1 and [, = 2.
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