Coulomb’s Law Quiz Answer Key
Key Equations
[image: ]
k = 8.987 x 109 N-m2C-2
e = qelectron = 1.6 x 10-19 C
1. Choose the most correct answer.  As two electrons move farther apart, the force between them
a) increases
b) decreases
c) increases by a factor of two
d) decreases by the distance squared
2. If an electron and a proton are one meter away from each other, what is the force between them?  Is it attractive or repulsive?
F = - 2.3 x 10-28 Newtons, attractive
3. Calculate the force between two electrons that are one meter apart and compare it to your answer to question 2.  What is the difference and why?
[bookmark: _GoBack]F = 2.3 x 10-28 Newtons, repulsive
It is the negative because the direction of the force is opposite that in problem 2, and force is a vector.
4. A cluster of negative charge is floating in space.  A cluster of positive charges with charge +3 µC floats by 3 meters away, causing a force of 3 Newtons.  What was the charge of the negative cluster?
0.001 Coulombs
5. How far away from each other would two protons have to be to create a repulsion force of 100 Newtons?
2.3 x 10-30 meters

6. Compare Coulomb’s Law to the law of Universal Gravitation.  Name two similarities and two differences, and be specific.
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Similarities: The structure of the equatioms is the same, both involve the inverse square law and diminish with distance, both are forces between two objects
Differences: The constants are very different – G is a factor of 10-11 and k is a factor of 108, one depends on mass and one depends on charge
7. Using your answer to question 6, explain why gravity is so much more prevalent in our universe, even when the force caused by electrostatics is so much stronger.
Because both m1 and m2 are positive, and will never cancel out.  In electrostatics, negative and positive are about equal in the universe, so the majority of objects we interact with are neutral and therefore do not exert a force on us.  Mass will always exert a force on us.
8. A proton is at the origin.  One electron is at the point (2, 4) and the other is at the point (-2, -4).  What is the net force on the proton?
F = 0 (they cancel out)
9. A charge of +1 µC is at the origin.  A charge of -1 µC is at the point (0, 4m) and another -1 µC charge is at the point (3m, 0).  What is the net force on the positive charge?
F = 0.00115 Netwons
Ø = 29.36º
10. A proton is at the origin.  One electron is 1 nm to the left (-1nm, 0) and the other is 3 nm above it and 0.002 nm to its right (2nm, 3nm).  What is the net force on the proton?
 Fx = 5.75 x 10-11 N – 2.3 x 10-10 N = 1.73 x 10-10 N
Fy = 2.56 x 10-11 N
F = 1.75 x 10-10 N
Ø = 8.4º
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