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[image: image5.bmp]Setting Up the Problems:  Use same problem solving strategies we used for Newton’s Laws.  On the Free-Body Diagram, Remember, DO NOT EVER label a force as the centripetal force… it will ALWAYS be some force, or combination of forces and/or force components, that you recognize that give a net force directed towards the center of the rotation.  When writing Newton’s Second Law equations, the summation of radial forces (forces parallel to the radius of the object’s circular path) will be equal to mac, where ac is the centripetal acceleration, given as:
Complete the Free-Body Diagram and Newton’s Second Law Equations columns in the table below.  The first one has been done for you.

	Problem Description
	Diagram
	Free-Body Diagram
	Newton’s Second Law Equations

	EXAMPLE:

A ball is whirled around in a circular path that is in the horizontal plane with constant speed v.  
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	Vertical Motion:

(Fy = 0

Tsin( = mg

Horizontal Motion:

(Fx = mac = 
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(Fx = Tcos( =
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	A car traveling with uniform speed around a circular curve having radius r with constant speed v.
	[image: image8.jpg]



[image: image9.wmf]r

v

a

2

c

=



	
	

	A ball is whirled in a vertical circle, as shown.  
	

	FBD at top of Path


FBD at bottom of path:



	

	Problem Description
	Diagram
	Free-Body Diagram
	Newton’s Second Law Equations

	A car (mass = 800 kg) is traveling with a constant speed along the hilly terrain, as shown.  

	
	FBD at Point A:


FBD at Point B:


	

	A car traveling with uniform speed of around a banked curve without relying on friction to keep it from slipping. 
 
	

	
	

	An amusement park ride consists of a rotating vertical cylinder with rough canvas walls. After the rider has entered and the cylinder is rotating sufficiently fast, the floor is dropped down, yet the rider does not slide down.
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