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2.8 Consider the identity operator I, defined by I[f(x)] = f(x).
(a) Show that [ is a linear operator.
(b) Find the eigenfunctions and corresponding eigenvalues of [,

2.12 Consider the following operator L:

Lif0)] = fo fs)ds

(a) Show that L is a linear operator.
(b) Find the eigenfunctions of L, or show that L has no eigenfunctions.

3.1 A particle of mass m is moving in one dimension in a potential V (x, 1). The wave
function for the particle is

W(x, 1) = Axe VIR -iVETRO)

for —oo < x < 400, where k and A are constants.
(a) Show that V is independent of r, and determine V(x).
(b) Normalize this wave function.

(c) Using the normalized wave function, calculate {x), (x%), {p}, and (p?).

3.3 The wave function for a particle is W(x, t) = sin(kx)[i cos(w? /2) + sin(wt/2)],
where k and w are constants.
(a) Is this particle in a state of definite momentum? If so, determine the momentum.

(b) Is this particle in a state of definite energy? If so, determine the energy.

3.7 Suppose that a wave function W(r, 7) is normalized. Show that the wave function
€W (r, t), where @ is an arbitrary real number, is also normalized.

3.8 Suppose that y; and v, are two different solutions of the time-independent Schrodinger
equation with the same energy E.

(a) Show that ¥ + 1, is also a solution with energy E.
(b) Show that ci is also a solution of the Schrodinger equation with energy E.



