Physics 2310-001 Exam 4
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1) A certain special metal has a work function of 3.2 V. What is the threshold wavelength of light that can
eject an electron from this metal?
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2) An electron is in a 1D infinite square well (a box) that is 3.0 nm wide. The electron makes a transition from
the n = 3 to the n = 4 state, what is the wavelength of the absorbed photon?
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3) How fast must a nonrelativistic electron move so its de Broglie wavelength is the same as the wavelength of
a 4.2eV photon?
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An infinitely deep potential energy well has a “shelf” in it on the left A : o f
side, as shown. Suppose an electron is a stationary state of this potential -zttt : =
with the energy shown as the dashed line. L
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4) Will the wavelength of the electron be shorter or longer in the deeper |l oo fpod st

part (right side) of the well?
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5) Will the amplitude of the wavefunction be higher or lower in the
deeper part (right side) of the well? ok
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6) Which is an allowed set of quantum numbers for an electron in an atom?
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7) Consider the wave function (for an unspecified potential) formed by adding two stationary states (with
energies By = E) together (with appropriate normalization):
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¢) it is a solution to the full Schidinger equation, but has an imaginary probability density
d) it is a solution to the full Schédinger equation, but the probability density now changes with time
e) it is a solution, but it doesn’t make any sense because it has an undetermined energy

8) Given an electron put into a 1D Gaussian wavepacket of width 8nm, what is the uncertainty in the velocity of
this particle? u \
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9) For a particle with energy E, in the potential shown to the right, what

can be said about the particle’s wavefunction at the points x=0 and x=a? “’j\c_ s
a) The wavefunction must be zero at x=0 and at x=a. T ¥
b) The wavefunction can be non-zero at x=0, but must be zero at x=a.
¢) The wavefunction can be non-zero at both x=0 and x=a
d) The wavefunction must be zero at x=0, but is non-zero at X=a.
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10) A particle is in a 3D box with side lengths (in x,y,z) of L, L, 2L.. What is the degeneracy of the third excited
state of this particle?

&
=
’“\
P
B
L
gl .
Py

a) 0 E ae fq;{’i& i Q}C’%‘ i}{g e ter u_‘é&é’,\,;g; f
b) 1 = 7
2 R
= (}/7%, * llf}},
* Zhl
z Lo /»—]—T""CM“‘, - L r i
Fos (1ot Y ™ 29 L e |
.. E E
s 7 725N - {
K2 L dea |
EZ = {Bzf } #%>Eé - Z%é{@w o
L. . e
_ . 7 ,,,,L. - = .L/,) 7{ L 0? .
Eg = (274 1T 7 >/:p ) GQWS 7
22' = é Ea '
Ey = (72 1 4 E 5 Voo 3
; 7250 r e (’f S
ol (‘1 "'Zl ) )




