CHAPTER II,  

Free fall revisited
· two forces acting: gravity + air resistance

· air resistance (
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) depends on speed (in a first approximation linearly proportional with speed)

direction: inverse to velocity

· gravitation force (
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) : constant

direction: vertically down

· at the beginning  R<G ( acceleration

· R is increasing due to increasing speed

· when R=G, no acceleration, motion

with constant speed (terminal speed)

· terminal speed determined by: weight, 

size, shape, properties of medium

Galileo versus Aristotle

· Aristotle law for the motion: valid for the movement with terminal speed, case when

air resistance is important 

· Galileo description valid for negligible air resistance (beginning of the free fall, when

    speed is small)

· Newton: explains the ENTIRE motion of a freely falling object

Friction

· a force acting at the contact surface of bodies.

· air resistance is a special kind of friction

· we use the friction term mostly for the case of contact between two solid surfaces

· static friction: is a resistance force acting on the contact surface of two bodies, when the two

surfaces do not move relative to each other.

                - it’s magnitude varies from 0 to a maximal

                  Fs value

                - it’s value depends on the net force acting           

                  on the bodies

                - direction opposite to the net force

                - it can resist net forces up to: Fs

· kinetic friction: is the resistance force acting on    

the contact surface of two bodies, when they are sliding on each other.

                  -  it’s magnitude is constant: Fk 

                      (unlike air resistance does not depend         

                      on  speed)

                   - depends only on the net force acting   

                      perpendicularly on the contact surface

                   -  direction opposite to velocity 

                   - Fk < Fs  !

· important difference between static and kinetic  

    friction when making an emergency stop in an

    automobile

Newton’s third law

· there is no way to push somebody without being pushed yourself !

· for every force an equal and opposite force exist

· the two forces act on different objects, are the same   

size, and act in opposite directions.

IF AN OBJECT EXERTS A FORCE ON A SECOND OBJECT, THE SECOND OBJECT EXERTS AN EQUAL FORCE WITH INVERSE

DIRECTION BACK ON THE FIRST OBJECT

· action-reaction pair

· study forces in everyday life in this view!

Home-Work assignments:  49/37-40;  49/43-46;

49/49-54; 50/61-62; 51/12-16;  51/19-21;  51/24

extra:   estimate what is the average friction force acting on a train, if the train has a mass of 100.000 kg and stops in 20 s from an initial speed of 100 km/h.

If the acceleration is constant during the emergency stop, what will be the distance necessary for this?
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