
PHY 471 Friday, Sept 21

Exam 1

1. Write the Schroedinger equation for ψ(x, t).

2. Suppose a free particle of mass m has the wave function

ψ(x, t) = Aei(kx−ωt).

In terms of k, ω, and m, what are (a) the wavelength, (b) the
momentum, and (c) the energy?

3. At some time the wave function of a particle is

ψ(x) = Ne−αx2

.

What must N be?

4. In the Bohr model of the atom, what are the possible radii
of electron orbits? What is the numerical value of the smallest
orbit radius? Answer as precisely as you can.

5. At some time the wave function of a particle is

ψ(x) =

√

2a3

π

eiqx

x2 + a2 .

(a) Sketch a graph of |ψ(x)|2 versus x; include scales on the axes,
in terms of a.

(b) Determine 〈x〉, e.g. from the graph in (a).

(c) Find the momentum-space wave function φ(p).

(d) Sketch a graph of |φ(p)|2 versus p; include scales on the axes.

(e) Determine 〈p〉, e.g. from the graph in (d).



Information

h̄c = 2 × 10−5 eV cm

mc2 = 0.5 × 106 eV
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