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1) For the diagram below, you are looking down from above at a puck sliding on a frictionless tabletop.  The puck is sliding at a constant speed along a circular fence and just leaves contact with the fence at position B.  The fence and puck are also frictionless.

[image: image1.wmf]a) On the diagram to the right, draw vectors and label them for any forces acting parallel to the table top on the puck at positions A and B.

b) On the side views below, draw vectors and label them for any forces acting perpendicular to the tabletop.


c) Which of the forces above are inward forces?

d) Which of the forces above are outward forces?

e) What would be the equation for the net force on the puck?

f) On the top drawing at position B draw a line at least an inch long showing the path the puck will travel after point B.  How do you know?

g) On the bottom drawing, draw and label a velocity and an acceleration vector on the puck at positions A and B.

h) At position A is the net force on the puck zero?  How do you know?

i) At position B what is the net force on the puck?  How do you know?_______________________________________

2) The car to the right is traveling around a curve at a constant speed.


a) Draw vectors and label them for each force acting on the car.
b) Which of the forces are acting inward?


c) Which of the forces are acting outward?


d) What is the direction of the car’s acceleration?


e) What is the equation for the net force acting on the car?


f) What is the direction of the unbalanced force on the car?


3) To the right is a moon orbiting a planet.  

a) Draw vectors and label them for each force acting on the moon.
b) Which of the forces are acting inward?


c) Which of the forces are acting outward?


d) What is the direction moon’s acceleration?


e) What is the equation for the net force acting on the moon?


f) Which is greater, the force of the moon on the planet or the planet on the moon?


How do you know? 


4) It takes a 615 kg racing car 14.3 seconds to travel at a constant speed around a circular racetrack of 50.0 m radius.  

a) What is the car’s rate of acceleration?
b) What direction is the acceleration?

c) What is causing the inward force on the car?
d) What is amount of the inward force on the car?

5) Astronauts are tested to see how much acceleration they can withstand by spinning them on a centrifuge.  (Essentially a chair on a support.)   If the chair were 8.0 meters from the center, how fast would it need to be moving for an astronaut to be undergoing 4.0 g’s of acceleration? (That means 4 times g.)

6) What is the maximum speed at which a car can travel around a circular track of radius 60.0 m if the ( 


between the tires and the track is .65?


7.  A roller coaster track has a vertical loop with a radius of 12 m.  How fast (v) must the roller coaster be going at the top of the loop so that the coaster does not fall up side down?   
8.  The space station Alpha and the space shuttle Endeavor are about to dock.  If there is 20 m between the centers two crafts and their masses are 4900 kg and 15,000 kg respectively, what gravitational force of attraction acts between them?(G = 6.67 x 10-11N m2/ kg2)  
9.  The planet Mars has a mass of 6.42 x 1023 kg and a radius of 3.38 x 106 m. (a). What is the acceleration due to gravity on the surface of Mars? (b)  What is the escape velocity for Mars at its surface?
(G = 6.67 x 10-11N m2/ kg2)  

10.  A satellite orbits at a height of 1.0800 x 107 m from the Earth’s center.  What minimum velocity does the satellite need to have in order to maintain that orbit?   (mass of Earth is 5.98 x 1024 kg, G = 6.67 x 10-11N m2/ kg2) 
11.  
The Earth on average is 1.5 x 1011 m away from the Sun.  On the other hand Mars is 2.28 x 1011 m away from the Sun.  How long does it take for Mars to orbit the Sun?  

Points to Ponder:

1.  Define Uniform Circular Motion.

2.  Describe the following quantities as they relate to uniform circular   motion: speed, velocity, acceleration, force(i.e. constant, changing, direction?)


3.  What quantities determine centripetal acceleration?


4.  What quantities determine centripetal force? How is it defined?


5.  Give examples of centripetal force.


6.  What is centrifugal force?  What accounts for this effect?


7.  According to the “Circular Motion Lab” how is frequency related to 


centripetal force, radius, period, velocity, and mass?


8.  What does Newton’s Universal Law of Gravitation state?


9.  How did Newton develop the law?


10.  How are mass, distance, and force related in the law?


11.  What did Henry Cavendish contribute?(two contributions)

12. How does a satellite stay aloft?

13. What is the escape velocity?


14.  Briefly summarize Kepler’s Laws.


15.  How does a planet’s speed change in its orbit?
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