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Ch 22 | Electric Fields

22.3 Coulomb’s Law

Lesson 1
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Section 23.3:

Electric force between two point charges:
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Coulomb’s Law

Direction of electric force:

* Similar repels
e Different attracts

Electric forces follow Newton’s
Third Law:
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Fip = —Fyq

?12: Electric force by charge 1 on
Charge 2 By: Sayed Ali Madan



Section 23.3:

Magnitude of electric force between two point charges:

F.: electric force lFe’ X |Q1 |

| r
q1: charge 1 lFe, oC |q2 | &P -
q,: charge 2 1 q1

r: distance between the 'Fel X )
two charges r



Section 23.3:
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Coulomb’s Law: /ﬂos‘bvc
1911192

Fol = k==

k =8.987 x 10° N - m?2/(?
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€, = 8.85 x 10712

E,: Electric force

g1: Charge 1
g,: Charge 2

r: Distance
between the two

charges

k: Coulomb
constant

€q: Permittivity of
free space
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Recall: Rule of thumb:

* Similar repels
e Different attracts
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Section 23.3:

If there are more than two charges, then the electric
force between each pair of them is given by Coulomb’s
Law:

The net/resultant force exerted on a charge is give by
the vector sum of all forces by other charges:

F1:F21+£3_1.+F41
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~ Examplel: | Two charges /u:/lo‘é 2

. - . . {q>
Consider two positive point charges as shown in I:cl‘l}ﬁfgure, where é
q1 = 2uC, q; = 3uC and a = 0. 5m. Find the niagnitude of the ’
electric force on g4 by g,. Is the force between them attractive or ‘a

repulsive? What is|F;5)? '
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In the same previous configuration, what will happen if:

(a) q1 increased by double k. I%,\”%'LI a
(b) a is decreased by half [F‘: c™ q@
(a) 1
19,1 =290 )Fl 1%, |
— — 4
lg\e‘U]: Z'F;AI: 2(0-77)'—0'44'
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.~ Example2: The Hydrogen Atom a E)
12

The electron and proton of a hydrogen atom are separated ;" A
by a distance of a = 5.3 x 10~ 1m. Find the magnitude

Cl-/')‘

of the electric force between the two particles. s the force Faa )
between them attractive or repulsive? -\ 41 y,
b Iball b AL Particle | Charge (Q) | Mass(kg) _
ﬁ ) F- Electron ()], , -1.60 x 10~"° 9.11 x 10771
r Proton (p) 9, 1.60 X107 167 x 10777
qa ~
(9xas) (16 x45%) (1. 4x45) 7
= —  ——————mZ_ = FZxASN
(53 xA6 )"
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