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S. Manly Spring 2007

Exam 1 (February 21, 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):

Quotes that might have been ... next to each of the fictitious quotes, put the letter of the
person we have studied who would most likely have said it based on your knowledge of
what that person is known to have done.

Example
___A__ “Steroids? Isn’t that when you have two hemorrhoids?”

f\( “Electricity and magnetism are not separate beasts. They are different faces on
one thing, the electromagnetic force.”

B “Just tell your teacher that time is relative and that you aren’t really late for
class.”

D “It seems that no matter how stable the table on which | place my microscope, the
dust in the drop I am examining wiggles.”

§z “When you push on a wall, the wall pushes back on you.”

E “Cool! Check this out. If I double the distance between these charged spheres, the
force between them drops by a factor of four.”
I “If you rip apart this toga into smaller and smaller bits, eventually you will
encounter the smallest, indestructible part which I call an atom.”

A. Barry Bonds
Albert Einstein
Mao Tse-Tung
Robert Brown
Charles Coulomb
Frederick Douglass
Isaac Newton
James Joule
Democritis

Plato

Madonna
Caligula
Johannes Kepler
James Maxwell
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Score,

Problem 2 (6 pts, no need to show work): L /6
(6p ) _ 2 Bl
. D) 3. /8
If work is done on a body, that body must U - {ow D 1 bs
5. 6 /6
a. accelerate. <’\ 6 6 /6
b. be in equilibrium. _ 7. G 19
C. not exert a force on any other object. L\"Jé C/\QJ iy 8. 95/6

d. have no friction force exerted on it. A’V\Qu.e,‘ 9. (L1
e.  Cmove™ . ) 10. G /6
9 I[u\\ cud /\b\g[ 0 1. 6 /6
Problem 3 (8 pts, show your work): 12. &8
13. % /8
A particle accelerates uniformly from a speed of 30 m/s to 40 m/s in a period of 5 seconds 4. g8
and thereafter moves at a constant speed of 40 m/s for an additional 3 seconds. What is the )

; ; . Totall09/100

average speed of the particle over this 8 second period? 4—

(
Ave Speed < ST S sewands i 3L GM%@V‘,

Qax . Traveled i\ e (SRS 1™
Tn st 2 sconds , Jast Travelad ¢ (30 )35)= 20 M

ToTo\ RSTANCe TrAavdd = DT 1A 1Y € s0c + DSV (w las\ 3sec
= \IY + 120 2299 M

Ave Speed & SRe

= 2958 33

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

You hold a scale in your hand over the edge of a building. A rock sits at rest on the scale.
The scale reads 10 pounds. Now you drop the scale/rock. Looking over the edge of the

building you see the scaleread ___ asitfalls. ... (neglect air resistance)
a. 10 pounds Bo’@\ NN 'Fre,e GA\ —
tc).' nds Notmed fomoﬁ Scedo ow fock
R o oond tocic om Scelle 02 Too

Problem 5 (6 pts, no need to show work):

Two point charges of unknown magnitude and sign are a distance d apart. If the electric
field strength is zero at a point between them on the line joining them, you can conclude

¢

that | X

t

a. the charges are equal in magnitude but opposite in sign. / \"a‘\P A—AW
b. the charges are equal in magnitude and have the same sign.

C. the charges are not necessarily equal in magnitude but have opposite sign.

> d. C_ﬂﬁcharges are not necessarily equal in magnitude but have the same s@
e. there is not enough information to say anything specific about the charges.
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Problem 6 (6 pts, no need to show work):

-X An electron moves horizontally due north and enters a region of an electric field that is (’Dc 9
O-

u)) pointed due east. The force on the electron due to the electric field is in what direction?
AV;N NI S
~s a east \'C,\u CY - 0,@
> (b & Pt et ¢. e‘_\J
C. or TN * (<
-c w\\ d. Upward because it must counteract the force due to gravity. “\"'\L O.,\SLC— c»
WAI r e. There is no force on the electron due to the electric field. " Q\Qd'co{\
(¢}
- (gu
?O/\- . Qﬁ’l"} \ v
Problem 7 (9 pts, show work): S ! ’ -
Q?‘ W \e‘/\ 0 S .FL(* urA N
Estimate how many times the human heart beats during one lifetime. State your A\\

assumptions and logic clearly. Assign a rough error to your estimate. Motivate your
reasoning for the error you assign to your estimate.
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Problem 8 (6 pts, no need to show work):

A ball is thrown up in the air as shown in the sketch. Which of the following statements
best describes the motion of the ball?

a. The velocity of the ball is the same at points A, B, C, D and E.

b. The acceleration of the ball is 9.8 m/s® at points A, B, D and E and zero at point C.
c. The acceleration of the ball is -9.8 m/s? at points A, B, D and E and zero at point C.
d. The velocity of the ball is constant at all points

e.dhe velocity of the ball changes continuously during its fIigry

c

Problem 9 (11 pts):

A football running back accelerates from rest to a full run during a game. Briefly describe
this process in terms of Newton’s three laws of motion.

Ag I 15T (o)
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Problem 10 (6 pts, no need to show work):

If you apply the same force to objects with masses M and 4M, the acceleration of the mass
M is

a. the same as for the mass 4M.

b four times the acceleration of the mass 4@
c. one-fourth the acceleration of the mass 4M.
d. twice the acceleration of the mass 4M.

e. one-half the acceleration of the mass 4M.

Problem 11 (6 pts, show your work and/or defend your answer):

Two stars are a distance d apart out in space. One star has a mass M. The other star has a
mass 4M. How does the gravitational attraction of the small star for the big star compare to
the attraction of the big star for the small star?

o) O T{'\ cHeaction DKM For A 1€ f‘tx SomY
M UM 0‘51{'%("06 rm for M dueto He
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Problem 12 (8 pts, show your work):

A pion (an unstable subatomic particle) lives on average 2.6x10®s (measured in its own
frame of reference) before decaying.

a) If such a particle is moving with respect to the laboratory with a speed of 0.978c,
what (average) lifetime is measured in the laboratory?
(

I.’ X _C K: - - q‘%
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b) How far will the pion travel (on average) in the laboratory?
hsTance +ravelbect :(TM Y(0.93&)
- 8 -
= ().zx0 o) (axg) 3x10 M ) = 3S melte
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Problem 13 (8 pts, show your work):

Alfred the Klingon zips past you in a spaceship. He holds a meter stick so that it is oriented
parallel to the direction of his motion. You measure the stick to be 0.9 m in length. How
fast is Alfred’s ship moving relative to you?

—— (Muas am [ v =09 MY
~ 1
¥= 1.
femeHn cont. |
leneth L +in €rvamwc = —/——
o Lo i P m

Problem 14 (8 pts):

relativistic mechanics (relativity) by many years?
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