Physics 200




Name:  ___________________________

Notes – 18.3 Coulomb’s Law
1.  Write the equation for Coulomb’s Law.

2.  k = 

3.  The electrostatic force is a __________ quantity and is expressed in units of newtons.  What direction is this force?

4.  Compare the electrostatic force between an electron and proton separated by 0.530 x 10−10 m with the gravitational force between them.  This distance is their average separation in a hydrogen atom.
A.  Electric Force – Show your work

FE = 

B.  Gravitational Force – Show your work

FG = 

C.  Comparison

FE /FG = 

5.  As the example above implies, gravitational force is completely negligible on a small scale, where the interactions of individual charged particles are important.  On a large scale, such as between the Earth and a person, the reverse is true.  Most objects are nearly _______________ neutral, and so attractive and repulsive Coulomb forces nearly ___________.  Gravitational force on a large scale dominates interactions between large objects because it is always attractive, while Coulomb forces tend to cancel.
Practice – 18.3 Coulomb’s Law
1.  What is the repulsive force between two pith balls that are 8.00 cm apart and have equal charges of –30.0 nC?

2.  Two point charges exert a 5.00 N force on each other.  What will the force become if the distance between them is increased by a factor of three?

3.  Two point charges are brought closer together, increasing the force between them by a factor of 25.  By what factor was their separation decreased?

4.  If two equal charges each of 1.00 C each are separated in air by a distance of 1.00 km, what is the magnitude of the force acting between them?  You will see that even at a distance as large as 1 km, the repulsive force is substantial because 1 C is a very significant amount of charge.

5.  Suppose a coin is made of 5.00 g of pure nickel.  How many electrons, removed and placed 1.00 m above the coin, would support the weight of this coin?  Assume that the mass of an electron is negligible.
Answers:

1.  1.26 x 10-3 N

2.  0.556 N


3.  5

4.  8.99 x 103 N

5.  1.46 x 1013 electrons
