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1
SHOW ALL WORK!!!!!  ALWAYS INCLUDE THE UNITS!  
REPORT ALL NUMBERS TO THREE SIGNIFICANT FIGURES!
Use the conversion constants and data given on the front page.

A. [5 pts.]  You are riding on a Ferris wheel at a constant speed.  Circle all of the following which are true? 

a. Over any 45°  rotation, none of the forces acting on you does any work.
b. The work done by the gravitational force acting on you is always positive.
c. The net force on you is always directed to the center of the wheel.  
d. Your kinetic energy is constant.
e. Your total mechanical energy (potential and kinetic) is constant

B. [5 pts.]  Circle all of the following which are true.

a. The gravitational force cannot do work on an object.
b. Static friction can never do work on an object.
c. If a mass moves in a conservative system, the net force on the mass is never zero.
d. A mass moving in a circle at constant speed must be experiencing only conservative forces.  
e. The gravitational force can produce work, but cannot transfer power to an object.

A mass (m = 1.75 kg) sits at a height (h = 2.75 meters) on a slippery slide.  It is
released from rest.  The slide is frictionless between its starting point and point

kA, then has a kinetic frictional coefficient :  = 0.300 from point A to the end of
the horizontal part of the track.

C. [5 pts.]  What is the velocity of the mass just as it reaches point A?

D. [5 pts.] At what rate is heat released (watts) just as it passes point A?
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A mass (m = 2.50 kg) initially at rest, is moved by hand while under a force F(x) = 3x î – 6y ¯ on a frictionless horizontal
surface on earth from the origin to a location 2.00 meters west and 6.00 meters south. 

a. [8 pts.]  How much work is done by the force F(x) on the mass?
b. [7 pts.]  If the hand does 2.50 × 10  Joules of work while moving the mass, what is the final speed of the mass?2

c. [3 pts.]  Is the force F(x) a conservative force?
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A automobile of mass (m = 1.20 × 10  kg) is traveling at a speed of 35.0 m/s.  The3

frictional drag (air resistance and internal friction) on the car at this speed is 
99.0 Newtons.
  
a. [5 pts.]  What is its kinetic energy of the automobile?
b. [10 pts.]  What is the energy that must be supplied by the motor to move the automobile a horizontal distance of

87.0 meters at this same speed?
c. [5 pts.]   The energy supplied by the motor ends up in what form of energy? (one or two word answer)
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A mass (m = 4.25 kg) is suspended by a wire of length (R = 2.20 meters) on earth.  
The mass is released from rest at a position such that the wire makes an angle of 
57.0° with respect to the vertical.  As the mass continues past its lowest point, 
the wire encounters a small peg which causes the mass to move in a circle around 
that pivot point.  The peg sits 0.250 meters (h) above the masses lowest point (see
figure).  You may neglect friction in this problem.

a. [5 pts.]   What is the kinetic energy of the mass when it reaches its lowest
point of its trajectory.  

b. [10 pts.]   What is the speed of the mass when it reaches the top of its 
circular motion around the peg?

c. [5 pts.]   What is the tension in the wire when it reaches the top of its circular motion around the peg?
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A mass (m = 5.23 kg) is pushed downward along a slide (2 = 30.0°) with an

oinitial velocity (V  = 3.25 m/s) toward an uncompressed, massless spring, with
spring constant (k = 25.0 N/m).  The moving mass is released at a point that  is
1.75 meters (R) from the contact point of the spring.  The slide is frictionless.

a. [12 pts.]  What is the maximum amount of compression the spring will
experience due to the mass?

b. [8 pts.]  How far up the slide from the uncompressed spring will the
mass rebound?
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