California Physics Standard 5i*   
          Send comments to:  layton@physics.ucla.edu
5.  Electric and magnetic phenomena are related and have many practical applications.  As a basis for understanding this concept:

l.* Students know how to calculate the electric field resulting from a point charge.

The Standards are starting to sound redundant but let’s assume it will be good for the students to know specifically how to compute the electric field around point charges.  First, let’s understand that Coulomb’s law, as stated, is assumed to apply only for point charges* or at least only for uniform charged spheres, providing the distance is always measured from the center of the sphere.
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Recalling the definition of the electric field, E = F/q and Coulomb’s law: F = kq1q2/r2. From F/q2 = kq1/r2, it follows that the magnitude of the electric field from a point charge will be: E = kq/r2.    (The result will be a vector directed away from the charge if it positive and toward the charge if it is negative.)

If the problem is to find the electric field produced by several point charges at some place in space, compute the electric field from each charge separately and use vector addition to find the total electric field at the place in question.

An interesting fact about an electrostatic charge of one Coulomb:
When dealing with electric currents, the unit is the ampere (or amp) and an ampere is a coulomb per second.  In the wires where currents usually flow, the moving negative charges (electrons) are never very far away from their parent positively charged atoms so no net electrostatic force is noticed around the wire.  However, one coulomb is an enormous amount of electrostatic charge.  An interesting problem is to compute the force between two charges of one coulomb each placed one meter apart.  (About 1010 N.)  Now how many average automobiles would it take to weigh this much?  (About 1 million.)
This is why it might be more realistic to use micro-coulombs rather than coulombs in assorted electrostatic problems.


* Naturally, with calculus, infinite sums of point charges can be used (in principle) to find the E field around any charge configuration such as lines and planes.
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In either case, q1 is the charge of the point or of the sphere; q2 is the charge of the “test charge” placed at a distance r from the center of either source.
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Example problem:


A plus and minus charge of 2 micro coulombs each are separated by one meter.  Find the electric field midway between them.


E = 2(kq/r2)= 2(9X109)2X10-6/ (1/2)2 N/coul


Find the electric field at a point above the two charges that forms the vertex of an equilateral triangle with the two charges.  (Since the vectors formed are equal and at 120º, just one will solve the magnitude,)


E = kq/r2 = (9X109)(2X10-6)/(1)2 N/coul


in a horizontal direction.











