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Final Exam (December 17, 2007)

Please read the problems carefully and answer them in the space provided. Write on

the back of the page, if necessary. Show your work where requested in order to be

considered for partial credit. In problems where you are requested to show your work,

no credit will be given unless your work is shown.

Problem 1 (6 pts, no need to show work):

From the presentations: put a T by statements that you think are true and an F by statements that
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you think are false.
The first explosion of a nuclear bomb produced by man occurred over Hiroshima, Japan.

F All of the large asteroids in the solar system have long since hit planets. Consequently,

earth is unlikely to ever be hit by one again. -~ W\ W

' Sound is a longitudinal wave in a medium caused by something that vibrates.

( The signal from a single GPS satellite is sufficient to determine the receiver’s position to

within 1.5 meters. he\u ~es mouw fC\M \ --- 3 o\ Mene \MS’\

/( The Planck satellite will be the next major step in mankind’s investigation of the cosmic
microwave background.

? In the Bohr model of the atom electrons move from a high energy state to a low energy
state when they absorb a photon. 0) L N ‘e
peS Low ‘o

Problem 2 (4 pts, no need to show work):

The expansion of the universe seems to be accelerating. The evidence for this is based on
observations of

X g gas clouds orbiting the centers of galaxies.
o E the redshift in the light from the explosions of distant supernovas.
2. (c) the cosmic microwave background.

% d) the manner in which the stars are distributed in our own galaxy.

=< e) the slowing down in the pulsation rate of distant neutron stars.

Problem 3 (4 pts, no need to show work):

The amount of dark matter in the universe is

a) many times less than the amount of visible matter.
2 b) about twice as much as the amount of visible matter.
Y gl%) many times more than the amount of visible matter.
about the same as the amount of visible matter.
e) entirely unknown at the present time.
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Problem 4 (4 pts, no need to show work):

A common opinion concerning the creationism versus evolution controversy is the idea the Earth
was created fairly recently but that it was created with fossils and other evidence of great age
already present, so that Earth has the appearance of being old even though it is really quite young.
This opinion is best classified as

nonscientific because it is not testable and open to be disproved.
a scientific opinion that is probably incorrect.

d) ascientific opinion that is certainly correct.

e) ascientific hypothesis for which there is currently little evidence.

nonscientific because it contradicts common sense.
C

Problem 5 (4 pts, no need to show work):

The strong force is mediated by gluons in the same way the electromagnetic force is mediated by

a) electrons.
b) neutrinos.
c) Z particles.

d) protons.
photons. y

Problem 6 (4 pts, no need to show work):

The sketch shows the path of a ball tied to a string and swung in a
horizontal circle,clockwise. The string breaks when the ball is at
the position shown as point A. Circle the path that best represents
the initial directiop of the ball in the moment after the string is

cut. N fea —

Problem 7 (4 pts, no need to show work):

You are isolated and floating out in space far away from outside influences. Obviously between
bouts of feeling sorry for yourself, you get bored. It turns out you have a block of wood and a
block of lead, one in each hand. The blocks look and feel identical. How could you tell which
one is the lead block?

Give each block a light tap with your finger; the one that accelerates the least is the lead
block.

b) Give each one a light tap with your finger; the one that accelerates the most is the lead
block.

c) Letgo of the blocks; the one that falls the fastest is the lead block.

d) None of the above methods will tell you which block is which.
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Problem 8 (4 pts, no need to show work):

Two electrically charged balls sit on a table. Ball A has a charge of +10qg. Ball B has a charge of
-1q.

Ball A attracts ball B with a force that is 10 times that with which ball B attracts ball A.
* There is no force between the balls.
- Ei\ Ball A repels ball B with the same force that ball B repels ball A.
q m Ball A attracts ball B with the same force that ball B attracts ball A..

‘G))) Ball A repels ball B with a force that is 10 times that with which ball B repels ball A.

Problem 9 (4 pts, no need to show work):

A device simultaneously shoots a beam of x-rays and a beam of visible light at passing car.

a) The visible light arrives at the car just before the x-rays.
b) The visible light arrives at the car long before the x-rays
c) The x-rays arrive at the car just before the visible light.
d) The x-rays arrive at the car long before the visible light.
‘ The x-rays and the visible light arrive at the car simultaneously.

Problem 10 (4 pts, no need to show work):

According to the standard theory of big bang nucleosynthesis, the light nuclei distributed
throughout our universe were formed

a) around 10™ seconds after the big bang.
around 10 seconds after the big bang
CB around three minutes after the big bang.
d) around 400,000 years after the big bang.
e) only after the first stars in the universe were formed.

Problem 11 (4 pts, no need to show work):

A nucleus X decays into a nucleus Y and emits some form of radiation as shown by the reaction
below.

50 50
n XY +7?
The particle that is emitted (symbolized above as “?”) is
a) an alpha particle.
a negative beta particle (electron)
positive beta particle (positron).
a photon.
e) aneutron.
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A Problem 12 (4 pts, no need to show work):
W List one scientific problem with the big bang theory that has led many scientists to believe
inflation occurred in the early universe. (There are several that we discussed and | will accept
any of them as an answer.) - . ‘( J R
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A radio station broadcasts a signal at a frequency of 90x10° Hz (ors). AR A Ry ‘30«7 Modo( »

What is the wavelength of this radio wave? < Y «
S 3)( D) - ’\ -~ 3‘/53 M
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Photons in this signal have what energy? - Z(’ 3 \15
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Problem 14 (4 pts, no need to show work):

A “critical mass” is needed for a chain reaction to occur in a fission bomb because

)(a) if the mass is too large, the density will be too high to sustain a chain reaction.
7. b) ifthe mass is too small, there will not be enough uranium to start the reaction.
2 c¢) ifthe massistoo large, the temperature will get too high and the entire mass will melt
away without fissioning.
K d) If the mass is too small the temperature achieved during fission will be too low to sustain

s, the reaction.
G If the mass is too small, too many neutrons will leak out of the material without causing
fission.

Problem 15 (4 pts, no need to show work):

Which of the following has the longest wavelength?

An alpha particle.
An electron.
c) A baseball.
d) A water molecule.
e) None of these objects have a wavelength.



S. Manly Fall 2007

P100 University of Rochester NAME SBQ/V\ ‘E/MO - %

Problem 16 (4 pts, no need to show work):

Astronauts in orbit around the earth feel “weightless” because
a) there is no gravity in the vacuum of space.

b) they are moving at constant velocity.
c) no forces are acting on them.

i\, NASA has them on a strict low carb diet.
@ they are in free fall around the earth.

Problem 17 (4 pts, show work):

Carbon-14 has a half-life of approximately 6000 years. An ancient mummified corpse is found in
an archeological dig in the Andes mountains which has roughly 1/32 of the normal amount of
carbon-14 found in living things. How long ago did the person who became the mummy live?
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Problem 18 (10 pts):

Briefly explain what is the cosmic microwave background and how scientists believe it
originated.
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Problem 19 (10 points):

An average person in the US lives approximately 72 years. Does this mean that it is impossible
for such an average person to travel more than 72 light years from earth (in principle)? Briefly
explain your reasoning. Note: assume crazy things like cryogenic sleep de-not plwolw'ﬁ;d_

[ Fe A 04\5 AL, Trom
7‘1 Yoaas 1S ta Tou( g o ‘ @m@"\ Frie dlaipn wedd lend o
V:&Q (,6 Somao~ N Q(Af‘(’(’\ , Rl\u"\"iV«S*.c Q w

l‘{' ().e‘/)o.,\ ‘(’Tqu\‘c'
an oppusd e My c‘M“Th Hy 2 Yoo
UT’H\@(“’\C—{ \Zf 'ft\Ms M‘) could Hewa M 7(“’“’\“\{&“ 7’1;(; '

FIDMP\‘O‘«Vj e 0( trowelea — M M}«.) lone F2 yeas - . L [@‘M’H\

Centbracd o~ M s Wi H\’—“a 0 co 719.‘3. ag a MAAOL\ (a«%

J:"*W \50( on Coathn . ‘%JS lo sAra CMCL‘”:M‘
roblem 20(10¥poIntsy): R Q
Trave! of X Stoncho 2 72 L.y,
Because of your amazing physics expertise you become a consultant'en Zoglgaémismw t?fr ‘Ac ,'/Z
U.S. Department of Missles and Urban Development (MUD) after graduation. "One day the “ -
Grand Pubah Ubersecretary of MUD, Samuel Thudpucker 111, calls you to his office to ask for

your advice on a national security matter. Samuel sits you down and says, “We have just

apprehended a nasty, scumbag terrrorist type and interrogated him. He didn’t give up much

information at first, but after we threatened to make him watch CNN’s Nancy Grace endlessly, he

broke. The scumbag told us that he and his nasty friends recently acquired a special nuclear

bomb that uses iron as the active bomb material. Is this credible? Should we be worried?”

Please give here a brief and appropriate response to Ubersecretary Thudpucker’s questions using
what you have learned in this course.

Me. U’w\swufwa,*{%m@mf s Mol credible. Sine tha nuclaong
A ron nucltus . hald Mou *c}«tk‘] o Hy "reliong
OFW\'\V) othan V\Mf\ﬂus’ reiHoeq = Pz"ss‘\eﬁ or Fus.;,\

Pro ro '\l loadl Yoo ve\eacs ’Jg e . Jdron is

AR wnsuiteble as o wctim medecd for o boub.



P100 University of Rochester NAME
S. Manly Fall 2007

Come E-P-Ahk.\l.j war bl foemlay

C= T k¢ Mf_g

F-'_ GM;m'L h._ s_gwtﬂqq‘ ',5.5
ot
W W
- 12 :I'. ('11 />\- "'P- = :V
c* Ve A~
F=ma Y=\ (r=peria))
(Kisvan e ) = (Spensd ) (1)
) Axop > h AEAL >\
Ve &
ot E=hv
AV
Q= =t &N _ AN
at AL
wWorie = forea x AisTanvea b = 0.643
4 A

Movastvome P= Mmv
Ax =¥ aX , OX longiet i Pr%{‘-m.me
At' =¥ AL, DE ShartesT in peopes frma

Y=

|

I know this exam is taking place early in the exam period. Unfortunately, my TA’s for this course have to take exams and
will not grade these exams until late in the week. | hope to have the exams graded and final grades calculated by late on
December 22. Once that is done and the grades are submitted, I will notify you via email that the grades are out. At that
point, you can check the grades on your Access account. Please do not email me with questions/comments at that point. As
soon as the grades are submitted | will try to get all the information used in calculating your grades into BlackBoard.
When that is done, | will notify you via email that it is done and provide some directions. After you inspect all the input
information and ponder the calculation and the curve, feel free to contact me regarding your grade and the accuracy of the
spreadsheet information, if needed. If there is a mistake in the spreadsheet information, we will work together to
straighten it out. If I run into technical problems with BlackBoard, the information will be put there as soon as I can do it,
perhaps after Christmas if the technical experts are on vacation. Final exams will be available when you return. | urge
you to pick up yours and check through it to verify that the grading was reasonable. You can submit regrade requests to
me next term and I’ll make a grade change if appropriate.

For now, forget it, relax, and most of all ... Have a great holiday!! Thanks for being such a great class!




