Charge, Coulomb’s Law, &
Electric Fields

Reality is merely an illusion, albeit a
very persistent one.



Charges

What are the two types of electric charges?
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Conductors and Insulators
e Conductors allow charge to How Qﬂ.¢
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Coulomb’s Law
., F.=k.q,:q, v =~ c-hafpes (Conbrts, <)
A...N.
+ [k, =8.9875 x 10° z.Bw\Q/
o k = 1/(4II€,) V-

e €, is the permittivity of free space
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Forces
« If force is negative, charges &ithva.r > <O

o If force is positive, charges ,\mwp_

e Gravity only attracts, electric forces can cthvact-4& repf
e Like all forces this is a vector.  tr=2F5
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Electric Field

Field theory 1s used to conceptualize forces that act
through space even though the objects are not in
physical contact.

Our first field was the g av _f
The gravitational field strength,|g = F,/m w

An electric field exists in the region of space around
a charged object.

Consider a small, positive test charge g, that enters a
region around another much greater charge, Q.
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Electric Field Strength

The electric field strength 1s the force per unit

charge. shrength
The electric field E at a point in space 1s the electric

force acting on a positive test charge divided by the
magnitude of the test charge. Ly 7o

E=F,

b N
Units of E are "~

An electric field exists at a point if a test charge at
rest experiences an electric force. The electric field
exists regardless of whether a test charge 1s located
there.




Test Charges & E

e Must use small test charge.
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e Use OoEoBcvm Law to find E.
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e E1s a vector. Therefore, at any point, P, the total
electric field due to a group of charges 1s the vector
sum of the electric fields of the individual charges.
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