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11) You decide to measure the speed of a bullet in the following experiment: You fire Y F

b
the 20 g (0.02 kg) bullet at a 300 g (0.3 kg) wooden block that is resting on a flat, Ben b 8L
horizontal surface. Previously you measured the coefficient of kinetic friction between e Cg ' j
the block and the surface to be px = 0.8. The bullet embeds itself in the block and they . 9 e Slidng W1 ale

slide together for 15 m before coming to a stop. What was the initial speed of the bullet?

(20 points.)
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12) An amusement park is designing a rollercoaster and needs your recommendations.
Their design starts with a long (length unspecified) straight slope angled at 60° above the
hopigontal gomg straight into a circular loop-the-loop. The radius of the circle is 12 m.

VZ»:OT

Y dsi~co’
!
a) What is the minimum speed needed for the car to stay in contact with the track at
the top of the loop?
b) What distance up the ramp do you need to release it in order for it to make it
around? Make a list of assumptions you are making in solving this part of the
problem. If you are unable to determine a minimum speed from part a) make one

up for part b) (As always, if you are unsure of some parts of the problem, sketch
out a way to solve the problem to get method points, don’t give up!)
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13) The amusement park from problem 12) are concerned about the safety of the
rollercoaster they are designing. They are concerned that energy lost to internal energy
(due to friction between the car and the track) will have a significant effect on the motion
of the car. This may lead to the car falling off the loop at the top.

Describe an experiment you could design to figure out the coefficient of friction between
the track and the rollercoaster car. You have a police radar gun that can measure the
speed of the car at any point, a large enough scale to measure the mass of the car, a
suitable measuring device that will measure distances precisely, and unlimited access to
the ride. (They will even let you chop up pieces of track and lay them horizontally if you
like.) Make sure to include the following in your design:

a. A clear description of the experiment with pictures if necessary.

b. Describe what you need to measure in order to find p.

¢. A mathematical description that will allow you to solve for y, the

coefficient of friction between the track and the car while it is moving.
d. Any assumptions you might have to make in figuring out p.
e. Describe how any assumptions you make may affect your results.

(20 points)

(a) 2 p@%féig ax@#w@ S‘_aﬂ ot o g@ﬁﬁ é\@rg'zun?ai piece oF
2 Lrack. Stact the cor Mw:.f\g, At comme ?m»mwhaé ;3@%‘&&,
(b ,

g OS5 Lre. ,‘ég S{J&Cj w«ﬁr\ Hhe ra(gfr‘*’« T!’\Qf\ i’@’i’ié AN stfﬂf ;f‘

ff?pfs< Moaswe how Ram U car rollpd Lronn . {N’C'Mw&-&d
F@';‘ngf' Frsan Hais T .
T showld be ablt o dekrming pi

R

=7
GROH’ f‘m car, ii—wkbg‘ rm«v\ rest 4&»!\ How fgﬁ!’—\ir\q ?z'm\ig"-
Measwre  Fle sped of Hee eor af bhe hothr of Hao bacl
BEFORE £ erbers +la 50{9{;, Measure o, Hle diskens
woun He< releasg point and bl bottorm of the )eﬁ@ﬁ )

_ f:iwzc_bg e anj;&
a?f ime ) madbon e; Hae gi’@jﬂé} Mu Con e O(.Q?LUW%«’\&C’ :CRWV\ Hals,
@) Meblymaked by L [T]0 4 NZ\” P

U

e)
K Al L= Fd = pumegd

ANNN
J\)}
S
§é
S
Q| ™

N ¥
—_m




"g;} M{;ELEAQM‘JW«&@} Q‘(’P ?“r g
T.2o

\ 7.
3 \ Ty
a z Fi$§ §
?- i N T Ré/f\&;,w
yee DV oty o
. %Z;ml § .
@ ~— |
s v Ny
3 Ve Fro
AN :
AN \ AUint n oy dir Nioe = M<3 Cos®
N NI
\\g I @ FZ‘R} N
EE S Gmt - &M

®
™My, = i—m{;Uf% Fd

= regdsinco = £ MUt 1 pprgdcosco

2

< ]
== /{/l%(: CfijsméO .‘zu?
gﬁ cos EO°

{’d) g"@,) Exgé%‘fl\«wj{x? A st e @mz,w Lpcle so does ot vy,
Q;Qg;gwﬁ ;‘\Cb”é ;f\é’,iasgwic A . ‘

® Ig Nere ij O%‘ Q){%{fq@j in i’@aeﬁim\g ( éﬁ!klwceuj cAor @Zéw )

st 2 aé$w§gf-:‘m> W:f? LS /JK&D er mz\gic%tg gd&({yk
wowld L Sortidod un ~liabl . A

;ﬁ - ;esx g‘&«‘\ﬂi W@\Lgf} gy A &?M Qf”t(";;if_ fdjj&g fc.g& .



