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Physics 200 Midterm #2
November 78,2009

Questions 1-9: Multiple Choice/Short Answer: I point each
Questions 10-12: Show your work
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Problem I

For the statements: e..j, l,r ¡,¡cl".,t- $¡5no^
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1) Mass can be converted into kinetic 
"n"rrr. 

V
2) Kinetic energy can be converted into mass. \ { 
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,

A) Only 1 is true.
B) Onlv 2 is true.

@eoth 1 wtd2are true.
D) Neither I nor 2 are true.

Problem 2

A stable Helium-4 nucleus has two protons and fwo neutrons. we can conclude
that:

Amn":2mr*)¡nn(B)-r" <2mo+ 2¡1n
'(X -r" > 2m, + )nyn
D) Any of the above may be true.

Problem 3
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phorons porarized at +s. to-rhe verticar *ln"i¿.nronï:i,,"í;Í:;.ïJ ;::r.*ç;."",,
oriented at 0o and the second at 45". For photons that pass through the first ' J a '

porarizer,we can say that ge<"^d "a ¿ -

A) They will dehnitely pass through the second polarizer.
Bl They will defìnitely not pass though the second polarizer.

Oþn average, half of them will pass through the second polarizer.
D) There is no way to predict the likelihood that these photons will pass through

the second polarizer.

Al"Vle * weel )" ^r1Å a^u'qt
(.;.r.à" ç¿o.k TrÉ..^\+ *fnÅ" ìJ. y".tt '



Problem 4

A photon is incident on a polarizer oriented at 90o to the vertical. For which
initial polarization state can we predict with certainty whether or not the
photon will pass through?

e)lo")Þíi+s;l ? --{ (.tÐ -- .
C) 1/ø10') +l/øl9o"l ----+ €r+m€. ,ns B
D) All of the above
E) None of the above

Problem 5
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In a certain exothermic (i.e. releasig$energy) nuclear fusion reaction, deuterium
(1 neutronl, one proton) and tritiuri (â neutrons, one proton) fuse
into a Helium nucleus (2 neutrons, 2 protons) and eject a neutron in the ,.2
process, D + T--- He * n. For this reaction, 
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D) Any of the answers above could be correct depending on what frame of
reference we measure the masses in.
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Problem 6

gan| vqdx. l¿,^¿{r, t." ,.f** p"*bøs /;er,^lElec'trons are observed to be e=mined *rr"ì , uä'tfr%f rigrrt it i""ií"i *'."'"üZiàl?í'"f
we change the lisht so that the amnliturle of fhe elecfromeqnefic rwq¡¡e ic i,.."oooJ &we change the light so that the amplitude of the electromagnetic wave is increasd
but the wavelength remains the same, we will find that Iaþe-r-
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Qy'h" currenl of electrons coming out of the metal will increase but their T, sec* 
maximum kinetic energy will not change.

B) The cur¡ent of electron coming out of the metal will stay the same but their
maximum kinetic energy will increase.

c) The current of electrons and their maximum kinetic energy will both stay the
same.

D) The current of electrons and their maximum kinetic energy will both
increase.



Problem 7

The graph shows a plot of intensity versus position on the screen for an
interference pattem produced in a double slit experiment with light. If we send four
individual photons through the same apparatus, which of the following statements
iscorrect? ¿øcl, pì""S" h,.s p,r.V. + "+ l^,tl:a1 rz¡ro^ K)o.
A) Two of the photons will hit the screen at x<0 and two of the photons will hit the
screen at x>0.

llEach photon will hir the screen directly behind one of the slits. i

(C)Ihe number of photons hitting the screen at x>0 could be anything between 0
àñd 4, but is most likely 2.
D) Since the photons are identical, each photon distributes its energy onto the
screen in the same way, with the energy distribution matching the classical
intensity pattem.

Problem 8

An electron is in a state 3/51x1) - a/5b) .If we do a measurement of position, we
are most likely to find the electron at 

?*"b^b.,lìl y -, squaetl c.rÁÇtri^1
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B)x, fJ\'> l:\'
c)3/5xy-4/5x2 f'r/ 2 \-s) :'xz*sI
D) g/25 x1+ 16125 x2 | ¡ l.el, v
E) All positions between x1 ând x2 are equally likely. I

Problem 9

If we perform the measurement of problem 8 a large number of times on
electrons with the same initial state, the average value of the position
measurementswillbe 

1et x{ rJ. o,-L^b.,1;1,¡ (ti = y,
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B)x, Sut x? w. ¡^,!^bìlìt¡ (Lrl= +C) 3/5 xr - 4/5 xz
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Problem 10

A certain metal is found to emit electrôns with maximum kinetic energy 5eV when
it is illuminated with 200nm light. What is the maximum wavelength light that will
cause electrons to be emittedZ (.2 7r;.t)
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Problem 11

A particle of mass M travels at velocity v in the +î direction. At some
time, it decays into two photons, one with energy 8 MeV traveling in the
+î direction, and one with energy 2MeV traveling in the -f direction.
Determine the velocþ v and the mass M of the original particle.

(give v as afraction of c and M in units of MeV/c2).
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Problem 12

A battery-powered laser with power P has mass M.
The laser is placed pointing upwards on a scale that
exactly measures.the downward force on the piston
(initially the scale will read Mg). If the laser is

tùmed on at time F0, sketch on the graph below
what the scale will read in the règion t>0. Explain
your resl-rlt, and if possible, give quantitative
expressions for any features ofyour graph (e.g.
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