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A. [6 pts.] A car is traveling at a constant speed around a circular track whose radius is 2.5 km. The car

goes half-way around the track in 205 s. What is the magnitude of the centripetal acceleration of the

car? —
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[7 pts.] A roller coaster at an amusement park has a curve that tops out in a vertical circle of radius
r=22.0 m. A passenger feels the seat of the car pushing upward on her with a force equal to one
quarter of her weight as she goes over the top. How fast is the roller coaster traveling at the top of the
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[6pts.] A préjectile of mass 0.550 kg is shot straight up with an initial speed of 19.0 m/s. If the
projectile rises to a maximum height of only 12.5 m, determine the magnitude of the average force due
to air resistance.

[6 pts.] A skier slides horizontally along the snow for a distance of 21 m before coming to rest. The
coefficient of kinetic friction between the skier and the snow is g, = 0.059. Initially how fast was the
skier going?
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[13 pts.] A particle of mass 3 kg, starting from point 4 in
the drawing at a height h, = 3.0 m, is projected down the
curved runway. Upon leaving the runway at point B,

the particle is traveling straight upward and reaches a
height h;= 4.7 m above the floor before falling back down.
If -45 J of work is done by friction on the particle, find the
speed of the particle at point 4.
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[6 pts.] A 9.5 kg monkey is hanging by one arm from a branch and is swinging on a vertical circle.
an approximation, assume a radial distance of 90 cgn between the branch and the point where the
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monkey's mass is located. As the monkey swings through the lowestpoint on the circle, it has a speed

of 3.2 m/s. What is the magnitude of the tension in the monkey's arm?
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[6 pts.] You are trying to lose weight by working out on a rowing machine. Each time you pull the
rowing bar (which simulates the "oars") toward you, it moves a distance of 1.3 m in a time of 1.6 s.
The readout on the display indicates that the average power you are producing is 82 W. What is the
magnitude of the force that you exert on the handle?
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A. A "swing" ride at a carnival consists of chairs that are swung in a circle by
12.0 m cables attached to a vertical rotating pole at an angle of 6 = 63.5°,
as the shown in the drawing. The total mass of the chair and its occupant is

248 kg,
1. [10pts.] Find the speed of the chair.
7/\7,( :Tsn - ﬂl\‘/r} T %%6‘ '
5 FY E T(o%@"ﬂ’l@ =0 }ﬁg*@f\ﬂ" V,(Mrl’ {;|5/30Y16)
Twsp Mo '
Toing = M= v '»W SN (3.5 \(43 Honlg3 5)
2. [2 pts.] How much work is done by the tension in % of a revolution? = |10 M/S
TLs  W=0

B. [13 pts.] A 1.8 kg object is suspended from a vertical spring whose spring constant is 135 N/m. The
object is at rest. The object is then pulled straight down by an additional distance of 0.15 m and \{ A%
released from rest. Find the speed with which the object passes through its original position on the way
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A. [15 pts.] A 1.20 x 10? kg crate is being pushed across a horizontal floor by a force P that makes an
angle of 30.0° below the horizontal. The coefficient of kinetic friction is 0.300. What should be the

magnitude of p , so that the net work done by it and the kinetic frictional force is 100 J when ck
has moved 2 meters? ? .4 $¢2.5 N
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B. A 47.0 g golf ball is driven from the tee with an initial speed of 56.0 m/s and riSes 70 a height of 24.0 m.
1. [5 pts.] Neglecting air resistance, determine the kinetic energy of the ball at its highest point.
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2. [5 pts.] What is its speed when it is 8.0 m below its highest point?
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