Uniform Circular Motion
Textbook reference chapter7:  Section 7.3:  pp. 210 – 216  (Read and Take supplemental notes to add to this packet)
IB Curriculum Objectives:
2.6.1: Draw a vector diagram to show that the acceleration of a particle moving with uniform speed in a circle is directed toward the center of the circle.

2.6.2:  State the expression for centripetal acceleration

2.6.3:  Identify the force producing circular motion in various situations

2.6.4:  Solve problems for particles moving in circles with uniform speed.

Centripetal Force
	The force causing the acceleration is always directed toward the center of a circle 

	Example:  Whirl an object on a string around your head.  The force causing the acceleration is the tension you feel in the string.  The faster you whirl it, the more tension in the string.

Centripetal Acceleration
	The acceleration an object experiences as a result of the centripetal force.  The centripetal acceleration is ALWAYS perpendicular to the velocity vector at any given point on the circular path.

IF you let go of the string you are whirling around in a circle, what will happen to the mass at the end of the string?
· Once you release the string, the centripetal force is gone; therefore, the acceleration is now zero.
· Since the acceleration was causing a change in the direction of the velocity, not the magnitude, 
The mass will go flying off in the direction of the velocity vector at the point at which it was released.













Concept check:  
· Why do you feel pushed to the outside as your car rounds a corner?
Write a complete answer here:  See problem 41 on p. 237 for a diagram…










Just like gravity causes thrown objects to fall to the ground in a curved path, the centripetal force causes objects to “fall” towards the center of its circular path.

The acceleration caused by the centripetal force can be related to the speed of the object and the radius of the circular path:

Angular acceleration  a = v2/r

Since Newton’s 2nd law tells us that the force causing that acceleration is proportional to the object’s mass (remember F = ma?)  Centripetal Force, specifically, can be calculated using the following:

Centripetal Force   F = m v2/r

What kind of forces can produce centripetal acceleration?
· Gravitational Force—when objects are in orbit
· Frictional Force—between tires and road as you drive around a corner
· Tension Force—in a string…


Sample Problem:
	A model airplane of mass 0.25 kg has a control wire of length 10.0 m attached to it.  While a controller holds the wire, the plane flies in a circle at a speed of 20 m·s-1.  What is the tension in the control wire?









· What if the circle the plane flew in was vertical rather than horizontal?

Then we must perform a vector addition on all forces involved:  The tension in the wire/string and the weight of the plane.
· The net force will be the centripetal force, calculated with Fnet = mv2/r
· Remember, Tension will always be directed inward and weight will always be directed downward.

· Draw diagrams for each of these examples as you solve the practice problems:

At the top of its circular path:

	Fnet = Tension + Weight

	mv2  = T + mg
	   r
	
So the tension you would feel in the string is:  T = (mv2/r) - mg		

At the lowest point of its circular path:

	Fnet = Tension - Weight

	mv2  = T - mg
	   r

	So the tension you would feel in the string is : T = (mv2/r) + mg

This can be applied in situations such as a circular loop ridden by a motorcyclist…

Sample Problem:
	What is the minimum speed a rider must be traveling in order to complete a loop 20.0 m in radius?

Hint:  Substitute “T” with the reaction force between the loop and the tires as he goes around.  The minimum speed would imply that the reaction force would be slightly larger than zero, so by setting it equal to zero, we can calculate that limit.  Therefore, mass is irrelevant…



