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Physics 220 — Exam #32 %

Oetober 18 2001

This consists af 12 problems on 7 pages. Please check thet you have them all.

All of the formanlas that you will need are given below. You mey alac use a calculator.

#infd = yfr coail = xfr tent = y/z
r
AVerage speed = distaate tela g = 9.8 mjs ¥
e
1 mile = 1.5 km
x
averege velosity = § — Jepectaunt
instantyneous velucity = slope of poeition versng tima
instantaneons acceleration = alope of velocity versus time
For constant, acceleration:
T = Iy + vl + gat?
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W=Fdcosd PEpoyy = mgh power = work At
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1. A basebel of mass 020 kg s bit a long way by Barry Bonds. The ball coraes towards
home plate {from the pitcher) with a speed of 45 mfs, and leaves hig hal with 2 sped
of 60 m/s. [Fthe bat 35 in cootact with the ball for 015 s, find the average force of the
bat on the ball. Assume that the bzall reverses direction when it is hit {i.e., it 15 hit
back towards the polrtunate pitcher).
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2. 1t is your birthday and you receive a new skateboard. This is not just any skateliobd,
hut a special frictionless madel. To test it you arrange to bave a epeed of 12 m/s on
the approach to the ramp shown below. Do you make it to the top of the rap, aod
if a0 what is your speed when you get there?
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(a) You don’t make it to the t.up._‘____)

{b) Yo make it to the fop, but your apeed is zero when you get there.
(c) You make it to the top, and your speed is 13 mfs when vou get there,
]

[d) You reake it to the top, and your speed is 4.1 mf6 when you get there.
{e) You make it to the top, and vour speed is 11 mfe when you get there,
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3. A skier of mass 55 kg starte with an initial speed of 5.5 m/k at the top of & kki slope.
When she reaches the bottom of the slope her speed iz 9.0 mfs. How much work 3s

done by friction and air drag on the akler?
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4. 4 black of mass 16 kg is suspended from the ceiling by two cables, as show below.

Find the tension in the cable on the left.
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2. A tock of mass 5.5 ke is tied to a strivg of length 1.2 m. One end of the string is
held fisted, and the rock is released Erom rest from the location shown below, Find the
tension in the string when the rock reaches the lowest point in its cireular trajectory.
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. The earth’s orbit arcund the sun is approximately circular with a radiug of 1.5» 10% m.
Find the orbital epeed of the earth.
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7. A car of mass 1200 kg i moving at & gpeed of 10 m/s. A bicyelist has a total mass
{person plus bieyele) of B0 kg. How fast must the bicyclist be moving to have the same
monentum [in magnitude] as the car?
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B. You work on & space gtation that prodoces artificial gravity by rotation. If the stalion
has a radiug of 15 m and rotates at 5 revolutions per minute, what is the acceleration
due to the artifical gravity on the station?
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9. An arrow of mass 0.10 kg ia fired horizontally. The bow exerts an average Force of 85 N

nn the arrew over & distance of 0.75 o, What is the speed of the ammow when it leaves
the bow?
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10. Superman junps stralght down Eom a bridge onto a boat of mas 850 kg in which g
crmingl ie Aeeing. The initinl velocity of the Loat {before Superman jumps into it) is
14.0 mfs, and the final velocity is 12.0 m/a. What is Superman’s meass?
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11. A traek i traveling at 13 m/s down a hill when the brakes are applied and all four
wheele lock. The hill is an inclined plane that makes an angle of 12° with the horizontal,
The coefBicient of friction between the tives and the road is 0.45. How far dows the truck
skid before yming to a stop?
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12. A student of maw 75 kg running with a speed of 12 m/s jumpe onto & wagon which i
initielly at rest. The mass of the wagon is 25 kg. What fraction of the injtial kinetic
¢nergy remains after the student jumps onto the wagon? Assume that Feiction is
negligible.
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The End



