AP Physics - Inertia and Newton's First Law 
Force  (  push or pull


Contact Force  (  physical contact


Field Forces   (  No contact:  gravity, magnetic force, etc.

Newton’s First Law:  Object at rest remains at rest, and object in motion remains in motion with constant velocity unless it experiences a net external force.

When net external force is zero, the acceleration is zero
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Then      
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Inertia  (  tendency of object to resist any change in its motion

Mass  ( measurement of inertia


Unit is kilogram   
kg

Second Law   (  Acceleration of object is directly proportional  to the net force acting on it and inversely proportional to its mass.
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Force is a vector

Units of Force   --   Newton  (N)
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In USA -   Pound  

   1 N  =  0.225 lb
Weight (  force exerted by gravity on object’s with  mass.  

Weight can change if gravity changes

Moon   -   1/6 of your weight on earth.  

w  (   Weight
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· object has mass of 10.0 kg, find weight.

w = ma   so     w = 10.0 kg (9.80 m/s2)     


w = 98.0 kg m/s2

Accelerations change velocities

Forces cause accelerations

· A 450 kg mass is accelerated at 2.5 m/s2 .  What is the force causing this acceleration?

Solution:    ( F = ma

F =  450 kg (2.5 m/s2)




F = 1100 N

· A 2500 kg car is pushed with a 250 N force, what is the acceleration acting on the car?

Solution:     
( F = ma
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a = 0.10 m/s2
· Now same problem, same 250 N force and all, but the mass of the car is twice as big, 5000.0 kg.  Let's find the acceleration once again.

Solution:     F  = ma
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a = 0.050 m/s2  

Acceleration is only 1/2.

· An artillery shell has a mass of 55 kg.  The projectile is fired from the piece and has a velocity of 770 m/s when it leaves the barrel.  The gun barrel is 1.5 m long.  Assuming the force and therefore the acceleration is constant while the projectile is in the barrel, what is the force that acted on the projectile?

Solution - find a:  vf2 = vi2 + 2ad
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a = 2.0 x 105 m/s2

Find Force: 
( F = ma
 
F = 55 kg (2.0 x 105 m/s2)


=  110 x 105 N         

F = 1.1 x 107 N

Third Law  (   If two objects interact, the force exerted on object 1 by object 2 is equal in magnitude but opposite in direction to the force exerted on object 2 by object 1.

Forces come in pairs   --   
Can one hand clap?


Can you touch without being touched?
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Box on table, box pushes down on table, table pushes up on box

Earth exerts a force   Fg 
table exerts a force upwards 

normal force,    n
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n and n’ are action/reaction force pairs, equal and opposite

Sum of forces  =  zero

Fg   and Fg’  are action/reaction forces pairs also

Fg = - Fg’   

n = -n’
Fg  = n = mg
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