Honors Physics Notes Chapter 7 Part 2
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Sample Problem 7G, pg. 258:  A test car moves at a constant speed of 19.7 m/s around a circular track.  If the distance from the car to the center of the track is 48.2 m, what is the centripetal acceleration of the car?  

Given:

vt = 19.7 m/s

r = 48.2 m

ac = ? 

ac = vt 2 _  =  

          r







   =   



 

Tangential and Centripetal Accelerations are Perpendicular.

· Centripetal and tangential acceleration are not the same.
· When a car is moving in a circular path, it always has a centripetal component of acceleration because its direction of travel, and hence the direction of its velocity, is continually changing.
· To summarize, the tangential component of acceleration is due to changing speed; the centripetal component of acceleration is due to changing direction.
Find the Total Acceleration Using the Pythagorean Theorem.

· Because these components of acceleration are perpendicular to each other, the magnitude of the total acceleration can be found using the Pythagorean Theorem.

·                       atotal = ( at 2  +  ac 2 
· The direction of the total acceleration depends on the magnitude of each component of acceleration and can be found using the inverse of the tangent function.

·                      (  =  tan-1( ac/at)
Section 7-3:  Causes of Circular Motion 

Force that maintains Circular Motion

The velocity vector, v, changes direction continuously during the motion, the ball experiences a centripetal acceleration directed toward the center of motion with magnitude given by the equation:  



Fc  =  mac

The net force on an object directed toward the center of the object’s circular path is the force that maintains the object’s circular motion.


The force that maintains circular motion is measured in the SI unit of newtons (N).  

Sample Problem 7H, pg. 261:  A 70.5-kg pilot is flying a small plane at 30.0m/s in a circular path with a radius of 100.0 m.  Find the magnitude of the force that maintains the circular motion of the pilot.

Given:  vt  =  30.0 m/s
r = 100.0 m

m = 70.5 kg

Fc  =  ? 

Fc  =  m vt 2 _  =  






   =   



 

              R

A Force Directed Toward the Center is Necessary for Circular Motion.


Because the force that maintains circular motion acts at right angles to the motion, it causes a change in the direction of the velocity.  

Describing the Motion of a Rotating System.

Inertia is Often Misinterpreted as a Force.

Newton’s Universal Law of Gravitation


The force that keeps these planets from coasting off in a straight line is a gravitational force.  The gravitational force is a field force that always exists between two masses, regardless of the medium that separates them.

Gravitational Force is Proportional to the Distance Between Two Masses.


G is a universal constant called the constant of universal gravitation; it can be used to calculate gravitational forces between any two particles and it has been measured experimentally.


G  =  6.673 x 10-11 N.m2/kg2  

The universal law of gravitation is an example of an inverse-square law in that the force varies as the inverse square of the separation.  That is, the force between two masses decreases as the masses move farther apart.

Gravitational Force is Localized to the Center of a Spherical Mass.

The gravitational force exerted by a spherical mass on a particle outside the sphere is the same as it would be if the entire mass of the sphere were concentrated at its center.

Sample Problem 7I, pg. 264:  A 0.300-kg billiard ball is placed 0.300 m from a o.400-kg billiard ball.  Find the magnitude of the gravitational force between these two balls.

Given:

m1 = 0.300 kg

m2 = 0.400 kg
r = 0.300 m

Fg  =  ? 

Fg  =  G   m1 m2 _  =  






   =   



 


        r2  

Force that Maintains Circular Motion:





	Fc  =    mvt 2     		and		Fc =  mr(2  


		 r    





	force that maintains circular motion  =  mass  x  (tangential speed)2 


								    distance to axis 





	force that maintains  =  mass x distance to axis x (angular speed)2 


             circular motion





Newton’s Law of Universal Gravitation





	Fg  =  G  m1 m2 


		    r2  





gravitational force = constant x   		mass 1 x mass 2  			 


					(distance between center of masses)2 








