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A block is released from rest from position A, as shown.  The block slides without friction around the circular loop and reaches position C.  


Use energy considerations to determine how fast the block is traveling at position B:


Calculate the centripetal force required for the block to pass through position B at this speed.


Draw a free-body diagram for the block at position B:


What is the normal force that the track exerts on the block at position B?





Seen  from a point above the north pole, the earth spins (rotates) in a counterclockwise direction, and every point on its surface, other than the poles, traces a circular path around the planet’s axis.  The radii for two of these paths are shown in the diagram:


With what speed (in km/s) does the equatorial spot go around the earth’s axis?


With what speed (in km/s) does the spot at 40( N latitude go around the earth’s axis?


Why do you suppose the U.S. launches most of its space probes from Florida?
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Given the 5 kg object shown, answer the following:


What is the net tangential force?


Is the object speeding up or slowing down or neither?


What is the net centripetal force?


What direction is the object turning?








North Pole





Romeo is swinging his favorite yo-yo in circles on a meter-long string.  His friend, Ophelia, measures the instantaneous velocity of the yo-yo as 12 m/s.  


What is the  centripetal acceleration of the yo-yo?


If the mass of the yo-yo is 60 grams, what is the centripetal force acting on it?





A 1,400 kg car traveling at 35 m/s enters a horizontal turn with a radius of 100 m.  The coefficient of static friction between dry asphalt and rubber tires is 0.7.  


Draw the free body diagram for the car.


What centripetal force is needed to keep the motion of the car following the curve?


What is the maximum static friction force for the car’s tires on dry asphalt?


Will the car be able to make the turn?  Explain:








A girl is swinging on a swing set.  At the bottom of her swing, she has a velocity of 4.5 m/s and a centripetal acceleration of 8.1 m/s2.  How long is the chain of the swing?








R = 1.50 m





BALL ON A STRING


A ball (m = 0.057 kg) attached to a string is moving in vertical circle, as shown.  The ball has a speed of 7.50 m/s at position A, and swings through positions B and C with no work being put into the system.   


	


Using conservation of energy, find the speed of the ball at positions B and C.


Draw free-body diagrams for the ball at each position (A, B, and C)


Calculate the centripetal force required to keep the ball in this circular path at each position:


Calculate the tension in the string at each position:
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GOODNIGHT MOON





The moon is in a very nearly circular orbit (eccentricity = 0.055), so we’ll treat it as such.  Given the data below, answer the following questions.  


	


Important Data:


Average distance from center of Earth to center of Moon:  384,403,000 m


Mass of Earth: 5.9726 x 1024 kg


Mass of Moon: 7.3477 x 1022 kg





What is the gravitational force that the earth exerts on the moon?  


Draw a free body diagram of the moon (in orbit around the earth):


Calculate how fast is the moon moving, in m/s.


What distance does the moon travel in a single revolution around the earth?


How long, in days, will it take the moon to make a single revolution around the earth?











