Coulomb’s Law


We are told that there are two kinds of electric charge, “positive” and “negative,” and that “opposite charges attract” and “like charges repel.”  Below is a picture of two charged spheres, one with a net charge of Q1 and the other with a net charge of Q2. What is the magnitude of the force between them?


� EMBED Word.Picture.6  ���


Imagine that Q1 is much greater than Q2.  The sphere on the left exerts a force on the sphere on the right, and the sphere on the right exerts a force on the sphere on the left.   How are the magnitudes of these two forces related?


How are the directions of these two forces related?  (Does your answer to that question depend on the signs of Q1 and Q2?)


If we were somehow able to double the charge on the sphere on the left, what would you expect to happen to the force on the sphere on the right?


If we were somehow able to double the charge on the sphere on the left, what would you expect to happen to the force on the sphere on the left?


What mathematical relationship could the magnitude of the force possibly have to the quantities Q1 and Q2?  (Make sure your answer is consistent with your answers above.)


How would you expect the magnitude of the force between these spheres to depend on r?  (Is the answer obvious?  Are there more than one possible mathematical answers?)


It turns out that the magnitude of the force between the spheres depends on the square of the distance between them.  Can you write an expression for the magnitude of the force as a function of the magnitudes of the charges and the distance between them?


You may need a proportionality constant to turn your answer to part 7 into an equation.  Call the proportionality constant k, and write down your best guess as to the relationship.


What are the units of k?


Based on what you know about the size of a Coulomb, do you expect the value of k in SI units to be large or small?


For reasons that will be obvious much later, we sometimes write k in terms of another constant (o:


� EMBED Equation.2  ��� .


Based on your answers above, what are the SI units of (o and do you expect its value in these units to be large or small?


Does your answer to part 8 look like any other relationship you have seen?
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