CHAPTER XI

                 CLASSICAL  RELATIVITY 

· are all reference systems equivalent in describing the physical phenomenon?

· does the laws of physics depend on the chosen reference system?

Reference Systems

· all motions are viewed relative to other objects

· a set of objects that are NOT moving relative to each other can be used as the basis for detecting and describing motion 

( this collection of objects is called 

    reference system

· the most common reference system: Earth

· example of other reference systems….

· describing motion in a given reference system

Motions viewed in different Reference Systems
· the path of the motion can be quite different when viewed in different reference systems

· inertial systems ( special reference systems

(systems where Newton's first law is valid)

· laws of motion are the same in any two reference systems

Galilean principle of relativity


Consequence: 

( conservation for mass, energy, and momentum valid in all inertial systems

( I., II., III. laws of Newton valid in all inertial systems

Comparing velocities

-  new concept: relative velocity 

· knowing the velocity in one reference system how can we calculate the velocity in another reference system?

· If system II moves with a velocity 
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 relative to system II.

-  Examples

Accelerating Reference Systems

· seemingly the laws of Newton are not valid in accelerating systems

-  these are noninertial reference systems

-  Newton's laws can be "saved" in these system by adding extra forces which appear only in accelerating systems ( inertial forces

· inertial forces ( fictitious forces (there origin is not clear)

Inertial forces

· act relative to accelerating systems

· calculating the inertial force: 
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(where 
[image: image5.wmf]a

r

is the acceleration of the system)

· Examples

Centrifugal Forces

-  an inertial force

· appear in rotating reference systems

(due to the existence of the centripetal acceleration)

-  called: centrifugal force
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 ; DIRECTION: from the rotation center  

                   radial outside

· examples

Home-work assignment: 279/1-3; 279/5-6; 280/7-12;

281/17-19; 281/ 21-23; 281/25-28; 282/29; 284/1-7;

284/9

The laws of physics are the same in all inertial systems
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