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Some helpful information

Law of Cosines					Law of Sines

				

Position/Velocity/Acceleration

			


with initial velocity		starting from rest		free falling body
						

					

					

Force/Friction/Period			Circular Motion

					

 					

					



Motion in a vertical circle



 



Please read all questions thoroughly and record your answer in the space provided.  Make sure to show all work.  Partial credit will be given for partial answers.  Be sure to indicate your answer clearly.  Always include a free-body diagram whenever appropriate.  Points will be deducted for incomplete work or missing free-body diagrams.

1.  A 33 N force acting at 90º and a 44N force acting at 60º act concurrently on point P.  What is the magnitude and direction of a third force that produces equilibrium at point P?










2.  An archer stands 40.0 m from the target.  If the arrow is shot horizontally with a velocity of 90.0 m/s, how far above the bull’s-eye must he aim to compensate for gravity pulling his arrow downward?











3.  A street lamp weighs 150N.  It is supported by two wires that form an angle of 120º with each other.  The tensions in the wires are equal.  What is the tension in each wire?












4.  You push a 325N trunk up a 20.0º incline at a constant velocity by exerting a 211N force parallel to the plane’s surface.

a)  What is the component of the trunk’s weights parallel to the plane?



b)  What is the sum of all forces parallel to the plane’s surface?



c)  What are the magnitude and direction of the friction force?



d)  What is the coefficient of friction?






5.  A 2.5 kg block slides down a 25º inclined plane with a constant acceleration.  The block starts from rest at the top.  At the bottom, its velocity is 0.65 m/s.  The incline is 1.6m long.  

a)  What is the acceleration of the block?




b)  What is the coefficient of friction?





c)  Does the result of either a) or b) depend on the mass of the block?  Explain.








6.  A 25.0 kg child moves with a speed of 1.93 m/s when sitting 12.5m from the center of a merry-go-round.  Calculate: 

a) the centripetal acceleration






b) the centripetal force.







7.  A 13500 N car traveling at 50.0 km/hr rounds a curve of radius 2.00 x 102m.  Find 

a) the centripetal force 




b) the centripetal acceleration of the car




c) the minimum coefficient of friction between the tires and the road so that the car can round the curve safely.









8.  A looping roller coaster ride has a radius of curvature of 7.50m.  At what minimum speed must the coaster be traveling at the top of the curve so that the passengers will not fall out?
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