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Electric Force and Coulomb’s Law
• Although we can write down a vector form for the force, it is easier to simply use

the equation for the magnitude, and just use the “like charges repel, opposites
attract” rule to figure out the direction of the force.

• Note that the form for Coulomb’s Law is exactly the same as for gravitational force 
between two masses

• Note also that the mass is an intrinsic property of matter. Likewise, charge is also 
an intrinsic property. We only know it exists, and can learn its properties, because 
of the force it exerts.

• Because it makes other equations easier to write, Coulomb’s constant is actually
written

where 0 = 8.85×10-12 C2/N-m2 is called the permittivity of free space.

Note BIG difference, There is only
one “sign” of mass, only attraction.
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Spherical Conductors



Case of Multiple Charges



Example 23.1 The Hydrogen Atom

The electron and proton of a hydrogen atom are separated (on the average) by a distance of approximately 5.3 x
10-11 m. Find the magnitudes of the electric force and the gravitational force between the two particles.
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sin5°=0.0875
tan5°=0.087
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Summary
 Charge is an intrinsic property of matter. 
 Charge comes in two opposite senses, positive and negative. 
 Mobil charges we will usually deal with are electrons, which can be removed from an atom 

to make positive charge, or added to an atom to make negative charge. A positively charged 
atom or molecule can also be mobil. 

 There is a smallest unit of charge, e, which is e = 1.602×10-19 C. Charge can only come in 
units of e, so charge is quantized. The unit of charge is the Coulomb. 

 Charge is conserved. Charge can be destroyed only in pairs (+e and –e can annihilate each 
other). Otherwise, it can only be moved from place to place. 

 Like charges repel, opposite charges attract. 
 The electric force is give by Coulomb’s Law: 
 Materials can be either conductors or insulators. 
 Conductors and insulators can both be charged by adding charge, but charge can also be 

induced. 
 Spherical conductors act as if all of the charge on their surface were concentrated at their 

centers.
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