CHAPTER II.  EXPLAINING  MOTION
· motion is reproducible : some underlying laws should exist !

· why motion is sometimes with constant speed and

     why sometimes motion is with variable speed ?

· why sometimes motion is on straight line, and   why sometimes has curved trajectory?

· can we write up some simple laws that would allow us to PREDICT what kind of motion will

a particle have under well-controlled conditions?

The Aristotelian approach  
· Ideas based on our common sense, and common    

     experiences from everyday life

· World composed of four major elements: earth,   

      water, air and fire.

· Each of these four element had its own natural  place in the hierarchy of the Universe. Earth the
heaviest has the lowest position, water the next, than air and fire

-   if any of these were out of its hierarchical position,    

     it’s natural motion would be to return.

· speed determined by: weight/resistance

· if in hierarchical position: tendency not to move!

   Problems with the Aristotelian view

(Galilei)

· why the acceleration ? 

· friction free movement in straight horizontal direction would never stop…

     (just as natural as at-rest motion)

 For a new view on motion it is important:

 The concept of  INERTIA

-   the property of remaining at rest or continuing to move in a straight line at a constant speed.

· dependent on the amount of matter in the object

 Newton’s First Law of Motion

· formulated scientifically Galileo’s observations:

EVERY OBJECT REMAINS AT REST OR IN MOTION IN A STRAIGHT LINE AT A CONSATANT SPEED UNLESS ACTED BY AN 

UNBALANCED FORCE

(the law of inertia)

Introducing a new concept : the FORCE
· intuitively:  force is push or a pull…….

· we don’t actually see forces, we see objects behave in a certain way, and infer that a force is present

· the force is phenomenological concept, it make easy to discuss observed behavior of objects  

· we can measure it by a spring: measuring the amount of stretch using some arbitrary scale.

· beside their magnitude forces are characterized also by direction:  force is a vector quantity
· unbalanced force: a net force with a magnitude different from zero
· how we compute the net force ?

Adding vectors
· representing vectors: an arrow pointing in

the direction of the vector and with length proportional with the magnitude of the vector

· mathematics with them different with the  mathematics with numbers!
· adding rule:  each succeeding arrow is drawn beginning at the head of the previous arrow
(keeping it’s direction and magnitude), the sum

is represented by the arrow drawn from the tail of the first arrow to the head of the last one

Newton’s Second law

-   net force ( acceleration

· describes the relationship between net force and acceleration

· experimental findings:

             constant net force ( constant acceleration

             acceleration proportional wit the net force

             acceleration inversely proportional with mass

             ( mass a measure of the inertia)

· Second law:  THE ACCELERATION OF AN OBJECT IS GIVEN BY THE NET FORCE ACTING ON IT DIVIDED BY IT’S MASS
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-    Units:   for mass in SI:  1 kg (kilogram)

                   for Force in SI: 1 N  (Newton)

· we can use Newton’s second law to predict the motion of objects before we actually do the experiment

Mass and weight

· mass and weight often confused

(they are proportional to each other)
· Weight:  is a force (depends on the strength of the gravitational attraction acting)
· Mass: is a measure of the amount of matter 

In the object (characterizes the inertia, does not depend on gravitation)

· In a given location at the Universe they are 

proportional ( second law of Newton

W=m g

· Comments:

             -  weightless does not means you are massles
             -  1 kg mass near the surface of Earth has a   

                weight of 9.8 N, or about 2.2 pounds

             -   1 pound has a weight of 4.9 N and a mass  

                 a little less than ½ kg

Home-work assignments:  47/3-6,  48/7-10,  

48/15-18,  48/20,   48/25-29,   50/1,  51/3,

51/5,  51/7-10
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