California Physics Standard 1h*              Send comments to:  layton@physics.ucla.edu
1. Newton's laws predict the motion of most objects.


As a basis for understanding this concept:
h*  Students know Newton's Laws are not exact but they provide very good approximations unless an object is moving close to the speed of light or is small enough that the quantum effects are important.

This purpose of this Standard is probably only to let students know that Newton’s laws are not all powerful.  However, it also wouldn’t hurt for the teacher to point out that they worked perfectly well, without exception for almost four centuries and even with the high speed and size limitations, they work perfectly well in all but the most extreme speeds and at the smallest dimensions.  Newton’s laws of motion work without measurable error at even the greatest speeds that humans have ever experienced.  They also work without measurable error down to the smallest dimensions that humans can visualize.  On the other hand, at the speeds regularly experienced by sub atomic particles in high-energy accelerators and at small sizes approaching nanometers, Newton’s laws start to show significant errors.

Probably a good way to explore these limitations is to show students one of the many video presentations on special relativity (for example from the Mechanical Universe) and then show the amount of error that develops for speeds even as high as 0.1 c.  Some appreciation of the small size limitations of Newton’s laws will require ideas related to waves, interference and diffraction which will be taken up in another section of the Standards.  

