Physics Challenge Question 19:  Electric vs. gravitational forces

Due in class Friday 3/20/2009

In this problem, we will compare the strength of gravitational and electrical forces.

Part 1  (3 points)

	
	Mass
	Charge

	Proton
	1.6726.10-27 kg
	1.6022.10-19 C

	Neutron
	1.6749.10-27 kg
	0 C

	Electron
	9.1094.10-31 kg
	- 1.6022.10-19 C


Almost all stable matter in the world is composed of protons, neutrons, and electrons.  Their properties are listed in the table to the right.


To compare electric and gravitational forces, imagine an electron and a proton separated by 1 meter.

What is the magnitude of the gravitational attraction between the two?

What is the magnitude of the electric attraction between the two?

Which one is stronger, and how many times stronger is it?
Part 2  (2 points)

Both gravitational and electrical forces act at a distance.  Given your answer to part 1, one might think that electric forces would determine the layout of our universe.  But, in fact, gravity governs how the Earth orbits the Sun, how the Sun orbits the Milky Way center, etc.

Why isn’t the electric force the governing long-range interaction of the universe?

Over what length scales might the electric forces dominate?
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