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Qelestion 26r

Shodly after a measurement of position, an eiectron in an infinite wire is in a state
described by the wavefunction y(x) shown.

a) Describe what happens to the wavefunction at iater times¡Bive a qualitative
explanation for youl predicfion. (z go;*ls)

:4[v fu¡c-î-be e,

,*uiÇ"^.ho,. af
cþq Ç' wseQ þ.o Á"le.rmtnz W

l&w *¡".,e (yrecv.Lt¡)



tr+
¿ ¿1ñri

Quesúiom 26r

Shorliy after a measurement of position, an eiectron in an infinite wire is in a state
described by the wavefunction ry(x) shown.

a) Describe what happens to the wavefunction at iater times;give a qualitative
explanation for your prediction. ( z go;n-ts)
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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,lnm],
[lnm,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 exRrfin 
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a)The waveñrncrion for * "låon irî rn"fi*.*tllhown above. A team of

physicists prepa¡es 16,000 elecbons in this state and then measures the
position of each of the electrons. They make a histogram showing the
number of electrons that they f¡rd in each of the four intervals [Onm, t nm],
f lnm,2nml, [2nm,3nm], and [3nm,4nm]. Draw what you expecr their
histograrn to look like and indicate the expected number in each bin. Show
your calculations and expl{n your work.
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Probìem 10

A certain metal is found to emit electrons with maximum kinetic energy 5ev rvhen
it is illuminated with 200nm light. what is the maximum wavelengrh light that will
cause electrons to be emitted? ( Z po;air)



Froblem 10

A certain metal is found to emit electrons with maximum kinetic energy 5ev when
it is illuminated with 200nm light. what is the maximum wavelength light thar will
cause elecfrons to be emitted? / z -^, +-\
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Long Answer Questions: explain your work

Problem 21

Pk:¿lsc answcr lhc follou'illg a,s conciscly as possiblc (a couplo scntenccs is
suflìciont).

tL) What is wrorrg with thc classical picturc of a Hydrogcn atom as ¿m clcctÌon
orbiting a protou? ( t ¡or"te)

b) llorv cloes quànlu¡n mcchanics resolvo the problcm? (r- ¡':;1*)



[,ong Answer Questions: explain your work

Problem 21

Please a¡sh¡er the following as concisely as possible (a couple sentences ìs
suffcient).

a) What is wrong with the classical picture of a Hydrogen atom as ¿¡ electron
orbiting a proton? (t ¡o;^ts)
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b) How does quantum mechanics resolve the problemf (z¡";"1)
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Problem 23
Explain why the double.slit erperiment for electlons provides evidence

that general electron states do not have deflnite positions ¿nd can exist in
quantum superpositions. Answer as concisely as possible, ({ g"i^*s)
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Froblem 23
Explain why the doubre srit experime.t for electrons provides evidence

that general electron states do not have definite positions and can exist in
quantum superpositions. Answer as conciseiy as possible. (4 ;"ilj
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@) Describe the photoelectric effect and e4plain why it provides evidence for
the phoron picture of tight. Answer as confä.1.ïf-.rrto*.
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F¡:oblem I

A beam of light with frequency 7.5x 1014 s-l is incident on a metal, and
photoelectrons are obsewed with maximum velocity 5 x 105m/s. The same
sample of metal is illuminated with a new light source, but this time
electrons are observed with maximum velocity 106r¡./s. What is the
frequency ofthe new light source? ( 3 g"i"-ls)



Problem E

A beam of light with Tì.equenoy 7.5x lOra s-r is íncident on a metal, anrl
photoelectrons are obseryed with maximum velocity 5 " I0j u/s. 'l hc same
sample of metal is illun.rinated with a new light source, but thìs tirne
electrons are obseryed with llaxiruum velocity I 06 rn/s. T[hat is the

-frequency 
ofthe¡ew light source? ( 3 ¡"i,^ìs)

5^;(ö;u'''',+-+^kJ" 'a:"a¿(-sy u 1- gnt o,.- dà'r,^ ..^+
r -¡4t\ ì'l

t.v¿ ', l" =

ìL
- vv1 \.1 å

=* I¡J =

IL
-w\ \/'L '1-

.i\l*
J?-

rC
- l- -l_ I I

- ¿,t i¿ VJ

V1 = f N ¡ç6 ø^¡3

{, = ?,5tler'1 5-'

v- = lrrê^ t.-/t

Y..



Questiom 242 (6 
7"t^15)

a) Arr electron in a thin wire is prepared in a state described by the wavefunction
shown and its position ismeasured.@&lculate the
probability that the electron wilt be found in the range between Onm and l\nm&t
W. (q ¡o;a.lr)



QuesÉíon 242 (6 7"i^1s)

a) An electron in athin wire is prepared in a state described by the wavefunction
shown and its position is measured. @daiculate the
probability that the electron wili be found in the range between Onm and l}nm @.
@. (ï¡o;a,lr)
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