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Wheels (50,000 points) (d) Unfortunately, before Jenny comes to a stop there’s a big sedan (m = 2270 kg) which has slowed down
1.) (a) Jenny hops into her economy car (m = 1110 kg) and takes off as fast as she | e $afsr(r):11ct)\(/)i£1hear£ vlfihg Bgsmlﬁsméiliyﬂie;ait;ag}; f‘f}}:::v}rl:;: ar was traveling atv; = 12.0 m/s and the sedan
can, a = 3.28 m/s?. Find this maximum force F; that is moving the car. g 2 . ’ P :
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‘Fl =ma = (1110kg)(328m/s*) = 3641N Drore = Par
(b) If Jenny is driving up a hill at a constant speed of 25.0 m/s, find the maximum angle 6 _
of the hill given the maximum force F; . If'you didn’t get an answer to (a), use F; = }y my, +m,v, = (ml +m, )V
5550N. - my, +my, (l 1 10kg)(12.0m / s) + (2270kg)(8.00m / s)
Y F,=F-w,=0 ©(mtmy) (1110kg +2270kg)
F =w, =mgsinf =9314m/s

A 3641N
mg  (1110kg)(9.81m/ )
0 =sin"'[03344] =19.5°

(c) Jenny is driving on a flat, level road at a speed of 25.0 m/s when she sees that there’s construction
ahead and all the cars have stopped. If she slams on the brakes, she will skid to a stop. If the coefficients

sinf = =03344

(e) Instead, Jenny swerves atv; = 12.0 m/s only to find herself sailing off of a cliff and
crashing into the valley 166 meters below. Use Conservation of Energy to find her
final speed v, just as she hits the ground.

2 2. —
of friction are 0.950 and 0.680, find the distance d that it would take for Jenny to come to a stop. Mghl + %mvl = rnth + %mVZ ’ hZ =0
ZF},:Fn—mgzo mgh, +1mv =L1mv]
F =mg Fu Vﬁ/\. gh+3vi =1y,
Fy = uF, = umg £ v =2gh +v]
Zsz—Fflk:max w v, =+2gh +V;
by kinematic equations by Work-Energy Theorem — \/2(98 m/s? )(1661’)’!) + (12.0m / S)2
_THmg W=Fd=-F, d=—umgd =5832m/s
a, = =-H 8
m W=AK=KI»—K,=—K,.
— 2 ’
=—(0.680)(9.81m/ s) —pmad = K,
=—6.671m/ s> w,mgd =Lmv;
v2:v§+20(x—xo) u,gd =1v;
0=v; +2ad 2
’ 5 OR |d=——0—
2ad = —v, 2u,8
o ve (250m/s)’ _ (25.0m/s)*
2a 2(-6671m/s*) 2(0.680)(-9.81m/ 5%)

=46.84m =46.85m
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What'’s the Point of Star Problems? ANSWER: (50,000 points) #(c) Find the work done when F =3.00%, x { +4.00%/. y* ] and the displacement is 5 = 5.00 m @ 30°.
2.) The sprangle force is given as F = - Cx’. If the sprangle force is a conservative force, then calculate S
the equation of the potential energy term Usprangre - =5.00m @30
— o)
U=—w x = (5.00m)(cos30°) = 4.330m

- _[F-d§ :j(—st Pyt = —CJ-xsdx y = (5 OOm)(suiSO )= 2.500mA
6 F=300%, x f +400Y/. %

——Cx—+ t. ; decl t.=0 - x y
= 6 const. | ecitare const.= W:-[F.dgz-[)dex_i_.L Fydy

6 6
W= X =X -7 N, g N 2
U=—Ww-= [ c6)_c6 j03.004xdx+j04.0041y dy
= (3009,)[xadx +(4.00%.)[ y*d
As with Uy and Us , we can set U = 0 wherever we like. ( /")J‘Ox . ( A’ )J‘O ya
) ' . ' x2 4.330m y3 2.500m
Ye(b) Ap .ojbje.ct of mass m = 9.00 kg b§g1ns its motl.on at xp=9.00m, vo = 9.00 m/s, ao = 9.00 m/s? = (3 00 %)7 + (400()1y2)7
and an initial jerk of j) = 9.00 m/s°. Find the equation for the force, F, acting on this object, where the w3
motion of the object is determined by the following equation: d'x 0 , 0 3
S =900 mist _(300%,)(4330m)" (4.00%/.)(2.500m)
d’x  d'x 2 3
a,="5 1 ST=000mis' =28.12J +2083J = 48.95J
d’x d
=[S dr=[9.00 mis* di
ar’

=(9 .OOm/s Yt+C ; (C=j,=9.00m/s’)
=( 00 m/s*)t+9.00 m/s®

j— dt = [((9.00 m/s*yt+9.00 m/s’)dt

=(9.00 m/s4)5+(9.00 m/s)t+C 5 (C=a,=9.00 m/s*)

a, = (450 m/s*)t* +(9.00 m/s*)t +9.00 m/s”
F =ma = (9.00kg)[(4.500 m/s*) 1> +(9.00 m/s’)t +9.00 m/s’]
= (4050 N/s*)t* +(81.00 N/s)t+81.00 N
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(d) A block of mass m is attached to several pulleys, plus a rope being pulled by Fred, but the block is not
moving. Sketch the Free Body Diagram for the blockm and then write the accompanying sum of forces
equations in the x- and y-directions. But do not solve the equations!

T,

Ty 20
F el m
1
T1x

w=mg

Y F,=T+T+T+T+T, —mg=0
=4T + 1T sin20°~-mg =0
=T,(4+sin20°)-mg =0
= 7(4342)-mg =0

> =T, ~F=0
=T cos20°-F =0
—09397T, - F,=0




