.:__l.';. Review problem. An isolated copper sphere of radius
5.00 ¢m, initially uncharged, is illuminated by ultraviolet
light of wavelength 200 nm. What charge will the photo-

electric effect induce on the sphere? The work function
for copper is 4.70 eV.
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- A free clectron has a wave function

'f’(l') Ae'l5: 00 > 10'x)

where x is in meters. Find (a) its de Broglie wavelength

(b) its momentum, and (c) its kinetic energy in electron
volts.
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2' 9 4 | 1. A photon with wavelength A is absorbed by an electron con-
. fined to a box. As a result, the electron moves from state
n =110 n=4. (a) Find the length of the box. (b) What is
the wavelength of the photon emitted in the transition of
that electron from the state n = 4 (o the state n = 27
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62. Particles incident from the left are confronted with a step in
potential energy shown in Figure P28.62. Located at x = 0,
the step has a height U, The particles have energy F > U
Classically, we would expect all the particles to continue on,
although with reduced speed. According to quantum me-
chanics, a fraction of the particles are reflected at the bar-
rier. (a) Prove that the reflection coefficient R for this case is

_ (k1 — ky)?
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where k; = 27/A; and ky = 27/As are the wave numbers
for the incident and transmitted particles. Proceed as fol-
lows. Show that the wave function ¢y, = Ae'™™* + B~ hix ga
isfies the Schrodinger equation in region 1, for x < 0.
Here A¢'* represents the incident beam and Be "M% yep-
resents the reflected particles. Show that s = Ce™¥ satis-
fies the Schradinger equation in region 2, for x> 0.
Impose the boundary conditions ¢ = o and diy/dx =
dipy/dx at x = 0 1o find the relationship between B and A.
Then evaluate R = B?/A% (b) A particle that has kinetic
energy £ = 7.00 ¢V is incident from a region where the
potential energy is zero onto one in which /= 5.00 eV,
Find its probability of being reflected and its probability of
being transmitted.
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(1. The ground-state wave function for a hydrogen atom is

PRl

‘f‘l..-(f) =

Tag

where ris the radial coordinate of the electron and « is
the Bohr radius. (a) Show that the wave function as given
is normalized. (b) Find the probability of locating the elec-
tron between r; = ay/2 and ry = 3a,/2.
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5 B

9 .47 An example of the correspondence pnnrzp!f Use Bohr's model
-Jq‘ Ly of the hydrogen atom to show that when the clectron

moves from the state n to the state n — 1. the frequency of
SR the emitted light is

f= (Qﬂum,k,l'}e*) 2n =1
h3n? (n—1)°

Show that as n— =, this expression varies as 1/n” and re-
duces to the classical frequency one expects the atom to
emit. (Suggestion: To calculate the classical frequency, note

that the frequency of revolution is v/27r, where ris given
by Eq. 11.22.)
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