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This law can be written using an equation:
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where  F is the force in newtons (N),

  q1  and q2 are charges in coulombs (C), 

 d is the distance between the centers of the charges 
    in meters (m), and

  k is Coulomb’s constant, always equal to 9 × 109 N·m2/C2. 

In every problem you solve, k will be 9 109 2
× N m C2i . That is why it is 

called a constant. Note that the unit of charge was named a coulomb, in 
honor of Charles de Coulomb. 

Sample Problem

Two small charged spheres are placed 0.2 m apart. The first sphere has a 
charge of + × −3 0 10 6. C  and the second sphere has a charge of 
− × −4 0 10 6. C . Calculate the force between them.

Strategy: You can use the equation for electric forces to calculate the 
force between the spheres.
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The negative sign indicates that the force is 
attractive.

One coulomb of charge is an enormous amount 
of charge. A lightning bolt may transfer a 
coulomb of charge. That is why, in solving 
problems that have to do with realistic charges, 
you must use numbers and units like 1 10 6× − C . 
Many calculators allow calculations with 
exponents to be completed with ease.
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How does a negatively charged 
rod pick up a neutral piece of 
paper? The rod is negatively 
charged. In the diagram to the 
right, there are more negatives 
than positives in the rod. The 
piece of paper is neutral. There 
are an equal number of positives 
and negatives. When the rod is 
brought close to the paper, the 
excess negatives on the rod repel 
the negatives of the paper. The excess negatives of the rod are attracted 
to the positives in the paper and repelled by the negatives in the 
paper. Because the positives are closer, the force of attraction is larger. 
Coulomb’s law informs you that the force gets weaker as the distance 
gets larger. With a stronger force of attraction on the positive charges 
and the weaker force of repulsion on the negative charges, the rod can 
pick up the paper.  

Comparing Coulomb’s Law 
and Newton’s Law of Universal Gravitation

You found you could actually calculate the force of attraction or 
repulsion of charges by using Coulomb’s law: 

F k
q q
d
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Coulomb’s law for electrostatic attraction and repulsion is very similar 
to Newton’s law of universal gravitation. Newton’s law gives the 
relationship among gravitational force, masses, and the distance between 
the masses. This relationship can be summarized by the following 
equation:

F G
m m

r
= 1 2
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Where  F is the force in newtons (N),

 m1 and m2 are masses in kilograms (kg),

 r is the distance between the centers of the masses in meters (m), 

    and G  is the gravitational constant, always equal to 6.67 × 10–11 N·m2/kg2.

Look at the similarities:

• Both laws show forces that decrease in strength with the square of the 
distance between two objects.

• Both laws show forces that depend on the product of the masses 
or charges.

Physics Words
Newton’s law of 
universal gravitation: 
the relationship 
among gravitational 
force, masses, and the 
distance between the 
masses.
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 11. A single electron has a charge of 1 6 10 19. × − C . 

a) Show why it takes 6 25 1018. ×  electrons to equal 1 C. 

b)  If you studied currents in Electricity for Everyone, solve this problem: 
Calculate how many electrons go by when 5 A of current exists for 
one minute.

 12. Compare the gravitational force between two electrons to the electric force 
between them. Which force is stronger, and by how much? The mass of an 
electron is 9 1 10 31. × − kg.

 13. How could you depict the invisible electrostatic force in a museum exhibit?

For Questions 14 to 19 choose the best answer from those given.

 14. If the distance between two charged objects is halved, the force between 
them will 

a) double.

b) be half as much.

c) quadruple.

d) stay the same.

 15. Two charged identical spheres attract each other. If the charge on one is 
doubled, the force between them will

a) double.

b) be half as much.

c) quadruple.

d) stay the same.

 16. The force between two charged objects A and B is determined to be – 47 N. 
Which of the following options is possible?

 I. The charge on A is positive and B is positive.
 II. The charge on A is negative and B is negative.
 III. The charge on A is positive and B is negative.
 IV. The charge on A is negative and B is positive.

a) III and IV

b) I and II

c) III only

d) II only
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