
Chapter 5

Newtonôs Laws of Motion



Units of Chapter 5

ÅForce and Mass

ÅNewtonôs First Law of Motion

ÅNewtonôs Second Law of Motion

ÅNewtonôs Third Law of Motion

ÅThe Vector Nature of Forces: Forces 

in Two Dimensions

ÅWeight

ÅNormal Forces



5-1 Force and Mass

Force: push or pull

Force is a vector ïit has magnitude and 

direction



5-1 Force and Mass

Mass is the measure of 

how hard it is to 

change an objectôs 

velocity.

Mass can also be 

thought of as a 

measure of the quantity 

of matter in an object.



5-2 Newtonôs First Law of Motion

If you stop pushing an object, does it stop 

moving?

Only if there is friction! In the absence of any 

net external force, an object will keep moving 

at a constant speed in a straight line, or 

remain at rest.

This is also known as the Law of Inertia.



In order to change the velocity of an 

object ïmagnitude or direction ïa net 

force is required.

An inertial reference frame is one in 

which the first law is true. Accelerating 

reference frames are not inertial.

5-2 Newtonôs First Law of Motion



5-3 Newtonôs Second Law of Motion

Two equal weights exert twice the force of one; 

this can be used for calibration of a spring:



5-3 Newtonôs Second Law of Motion

Now that we have a calibrated spring, we can do 

more experiments.

Acceleration is proportional to force:



5-3 Newtonôs Second Law of Motion

Acceleration is inversely proportional to mass:


