Question 26:

Shortly after a measurement of position, an electron in an infinite wire is in a state
described by the wavefunction yi(x) shown.

a) Describe what happens to the wavefunction at later times glve a qualitative
explanation for your prediction. (2 points)
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Question 28:

Shortly after a measurement of position, an electron in an infinite wire is in a state
described by the wavefunction yi(x) shown.

a) Describe what happens to the wavefunction at later times;give a qualitative
explanation for your prediction. (2 points)
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a) The wavefunction for an electron in a short wire is shown above. A team of
) physicists prepares 16,000 electrons in this state and then measures the
position of each of the electrons. They make a histogram showing the
number of electrons that they find in each of the four intervals [Onm, Inm],
[inm,2nm], [2nm,3nm], and [3nm,4nm]. Draw what you expect their
histogram to look like and indicate the expected number in each bin. Show

your calculations and explain your work.,
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aa) The wavefunction for an electron in a short wire is shown above. A team of
physicists prepares 16,000 electrons in this state and then measures the
position of each of the electrons. They make a histogram showing the
number of electrons that they find in each of the four intervals [Onm, 1nm],
[1nm,2nm], {2nm,3nm], and [30m,4nm]. Draw what you expect their
histogram to look like and indicate the expected number in each bin. Show
your calculations and epr(am your work.
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Problem 10

A certain metal is found to emit electrons with maximum kinetic energy 5S¢V when
it is illuminated with 200nm light. What is the maximum wavelength light that will
cause electrons to be emitted? ( 2 poi f;[-g}



Problem 10

A certain metal is found to emit electrons with maximum kinetic energy SeV when
it is illuminated with 200nm light. What is the maximum wavelength Hght that will
cause electrons to be emitted? ( 2 poi ,ﬁg)
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Long Answer Questions: explain your work
Problem 21

Please answer the following as concisely as possible {a couple sentences is
sufficient).

a) What is wrong with the classical picture of a Hydrogen atom as an clectron
orbiting a proton? { 2 po’ ts)

b) How does quantum mechanics resolve the problem? (% fain'?‘ﬂ)



Long Answer Questions: explain your work
Problem 21 |

Please answer the following as concisely as possible (a couple sentences is
sufficient). - -

a) What is wrong with the classical picture of a Hydrogen atom as an electron
orbiting a proton? { 2 pe wts)
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b} How does quantum mechanics resolve the problem? ( 2 fo:n"fs)
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Problem 23

Explain why the double slit experiment for electrons provides evidence
that general electron states do not have definite positions and can exist in
quantuin superpositions. Answer as concisely as possible, gs-’—l po ;,d-s)
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Problem 23

Explain why the double slit experiment for el'ectr_ons provides evidence
- that general electron states do not have definite positions and can exist in
quantum superpositions. Answer as concisely as possible. édl poi ,;}5)
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Describe the photoelectric effect and explain why it provides evidence for
the photon picture of light. Answer as concisely as possible.

(4 Po? v\+‘5)
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Problem 8

A beam of light with frequency 7.5% 105 is incident on a metal, and
photoelectrons are observed with maximum velocity 5 x 10° m/s. The same

“sample of metal is illuminated with a new light source, but this time
electrons are observed with maximum velocity 10°m/s. What is the
frequency of the new light source? { % point 5)




Problem 8

A beam of light with frequency 7.5% 10's™ is incident on a metal, and
photoelectrons are observed with maximum velocity 5 % 10° m/s. The same
sample of metal is illuminated with a new light source, but this time
electrons are observed with maximum velocity 10%m/s. What is the
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Question 24: (6 points)

a) An electron in a thin wire is prepared in a state descrlbed by the Wavefunctlon
shown and its position is measured. B2 P arrmecEsEeR, Calculate the
probability that the electron will be found in the range between Onm and 10nm =kt
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Question 24: (¢ p oints)

a) An electron 1n a thin wire is prepared i ina state descrlbed by the wavefunction
shown and its position is measured. Pithisetp@umemicpeformadagee. CGlculate the
probability that the electron will be found in the range between Onm and 10nm at2&ast
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