Physics 131 Final Fall 2006

Name
PLEASE READ THIS FIRST:

1.

Timelimit: 125 minutes

Plea® remove hats and turn off and put away any communication devices

Y ou may use two sheets of prepared notes (8! x 11, both sideg. Plea® stapeit to the back of this exam
whenyou are finished

Perfam all of your work on these shees. If you need more space use the back of the samesheet If you run
out of space ak mefor ablark sheetof paperand staple it to the back of your exambefore turning it in.
Readeach problem carefully and be sure to pay attertion to any hints thatare provided. The credt you receive
on eachproblemwill depend more on how you getyour answer thanon what arsweryou get Thereisno need
to beas“wordy” asl ak you to be on homework, but you must show your work or give at least a brief
explanation for every arswer. | give no credit for unsupported answers. | do give partial credt for partially
correctsolutions, but only when| candetermine that whatyou are doing is partially correct.

Make certain that all numerical amsswersaregivenwith areasonable number of significant digits (Whenin
doubt, three is usually a good compromise) and that you have included appropriate and simplified units.
Checkyour arswersfor physical reasonableness whenever possible; | do deduct asmal number of points for
ridiculous answers that you don’'t commert on.

Plea use g = 10.0 m/s” in all problems (unless otherwise specified) to make the arithmetic easer.

I
U@ s

[10ptstotal] A paticleof mass2.0
kg movesin onedimenson subject
only to aconservative force tha \ /
produces the potential energy diagram \ _ ¢ A
shown bdow. Describethe motion of // AN
the particle as specifically asposibleif _—

itstotal energy is+5.0 J. 20 20 | -10 \&o 20 / 30

EXTRA CREDIT [5 pts] How would your description abovechange if there were also a small
frictiond force acting onthe paticle? (Usetheback of this sheet.)
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2. [20ptstotal] A cannonbdl is shotat some angle
upward with an initial speed of 50 m/sfromthetop
edgeof an 80 m tall vertica cliff. It reachesthetop of
itstrajectory 3.0 secondslater. Assuming tha air
resistanceis nggligible ...

a) [10] Findthe speed and dtitudeof the cannonbdl at
the highest point of its trgjectory. [Hint: Use the

\\\\3

method! Treat the vertical component of theinitial S S S S S S SS
velodty as unknown and find iz first.]

b) [10] Find thedistance of theimpact point fromthebottom of thecliff.
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3. [15ptstotal] Exactly two congant forces act on an object that has amass of 250 kg. Thevelodty of
the object changes by 1.00 m/sy every 5.00 seconds The magnitudes of thetwo forces are

IF|=17.0N, |F|=13.0N.
a) [2] Wha istheacceleration (avector!) of the object?

b) [3] Whais F, +F,?

c) [B]WhaisF +F,?

d) [7] Wha isthey-component of IEZ? [Hint: Draw agoodvector diagram representing Newton’s
Second Law and notice how thex- andy-components of F, are related to thos of F, .
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4. [20ptstotal] An object of massm moving

at speed u toward the east collides with an o u, vV

object of mass M = 2m moving at the same . v .

speed toward the north. After thecollision m U 45 / 45
m M

the two masses move away as shown
toward the northwest and northeast
respectively. Findthespeedsv and Vin
terms only of thespeed u. (Tha is, both of M=2m
the answers should be expressed as a pure

number times u.)

(Before)

(After)

EXTRA CREDIT [5 pts] What fraction of the mechanical energy was “log” in thecollision?
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5. [15ptstotal] In order to increase her
angular velodty during a spin, a skater p

|

|

starts with her arms and oneleg extended
andthen pullsthemin. Let's modd the
skater in these two postionsas shown in . o 20%

thedrawingsat right spin_| | spin
In the“Before” figure, she conssts of two axis W L ; l axis "Wy
1

rodsand onecylinde: Thefirst rod (Before) |!'| 1.0m (After)
represents her arms and accounts for 10% - 4
of her bodymass, M = 50kg. Thesecond — =
rod represents her single outstretched leg 30 m 35 m
and account for 20% of her bodymass.

Thecylinde represents theremainde of he body.

Inthe“After” figure, shecongsts of asingle cylinder.

a) [10] Findtherotationd inertias of the skater in both postions
[Recall that therotationd inertia of arod abouta perpendicular axis throughthe center of massis

1 . . 1 .
G ML?, tha of arod abouta perpendicular axis throughoneendis 3 ML?, and that of acylinde

aboutits axis of symmetry is % MR? ]

b) [5] If theskater initially spinsat arate of 2.0 revolutionspe second, how fast will she spin after
pulling her aams and legsin?
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6. [20ptstotal] A nonuniform ba 4.0 minlength
is sugpended horizontally by wires from both
endsmaking angles with the horizontal as 60°
shown. Thetendon, T,, intheleft wireis /

600N. Find

a) thetendon, T,, intherightwire,
b) theweightof thebar,

c) thedistance of the center of mass fromtheleft end of thebar.

Tl center T
of mass

45°

|<— 40m —>|
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