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Worksheet Horizontal Circular Motion


1. A ball, with a mass of 2.5x10-2 kilograms, is swung at the end of a string in a circular path at a speed of 5.0 m/s.  If the radius of the circle is 2.0 meters, what centripetal force is exerted on the ball?  

2. A 0.225 kilogram ball is whirled in a horizontal circle at the end of a string 0.750 meters long whose breaking strength is 1.50 Newtons.  Neglecting gravity, what is the maximum velocity the ball can have?  Now calculate the speed in revolutions per minute.  

3. An electron (mass 9.11x10-31 kg), under the action of a magnetic force, moves in a circle of radius 2.0 centimeters radius at a speed of 3.0x106 m/s.  At what speed will a proton (mass = 1.67x10-27 kg) move in a circle of the same radius if it is acted upon by the same force?  

4. A car turns off the highway onto a circular exit ramp of radius = 150. meters.  The speedometer reads 30.0 miles per hour, 13.4 m/s.  The car has a mass of 1000. kg and the tires are capable of exerting a 1500. Newton frictional force on the road.


(a)
Calculate the force necessary to make the turn.  


(b)
Calculate the maximum speed that this car can make the turn.  

5. A 25.0 kg child moves with a speed of 1.93 m/s when sitting 12.5 m from the center of a merry-go-round. Calculate a) the centripetal acceleration and b) the centripetal force.  

6. A 13,500 N car traveling at 13.89 m/s rounds a curve of radius 2.00 x 102 m.  Find the a) centripetal acceleration of the car, b) the centripetal force, and c) the minimum coefficient of friction between the tires and the road so that the car can round the curve safely.  d) On a rainy day, the coefficient of friction is 0.050.  What is the maximum safe speed of the car under these conditions?  

7. A 2.00 x 103 kg car rounds a circular turn of radius 20.0 m.  If the road is flat and the coefficient of static friction between the tires and the road is .70, how fast can the car go without skidding?  

