


——Coulomb's Law

Charles Augustine De Coulomb in
/784 measured the magnitudes L1 Fiber
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of electric forces between two
small char ged spheres

He found the force depended on
the magnitude of the charges
and the distance between them




= Coulomb’s Law~

Consider two point charges 9,

and ?: placed at distance” Gt ¢ @—>
_F I3
apart. (a) Repulsion
I he two char ges exert force on
g H h ffa 0—_,—[}'
, 3F >
each ot her along the /ine B Riiton
between t hem.
T he force is repulsive if the two n@ = ¥ e i O
(¢) Attraction

charges are the same sign,
the force 7s attraction if the
two charges are the opposite

s/an.




Coulomb's /aw states that t he magnitude of the electric
force between two point charges is direct/y
proportional to the product of the charges and
inversely proportional to the square of the distance

between t hem.

Consider two poﬂgl Fq/ﬁrges g, and g, separated by a

distance r,the elgctric force F between them is given

as:

Kk 7s called the Coulomb constant
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What /s the magnitude of t he Columbic force between two
point charges g, = -2pC and g, = »5.5C separated from

each ot her by a distance of 16cm in air? What is the
nature of the force?

So/ution
g, = -2p4 A|-2|¥ /g'é% g,q+35 §,/0 a 15251 5¢4m = 0./ 5m
ql q? :
-] {4 /o'
k=9x 10°Nm*/C? 0
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Since the two charges are unlike charges, the force /s

attractive.




oulomb’'s La
More general, thevector

form of Coulomb force ris

griven by: oy

F/ 2, A/e 2 r/ 2
/ -
Iio
e q1
—_—
/s aunit vector directed Foi (a)
fro

7 /s?hgforcg g, exerts ongq,

F, isthe force g,exerts on g,

According to Newton's 579 Law, F,,

e
T his means that the magnitude of \F12 Lﬁjf F2] are the same

but acts /n opposite directions. Hence,
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——Coulomt

Alt hough Coulomb's /aw describes only the interaction between

two point charges, the net force experienced by any charge

can be obtained by the Principle of Superposition.

Suppose in a system we have n charges (q,. 4, q; . q,). the net
force experienced by any charge (say q,) /s thevector sum of

forces it will experience by interacting with other (n-1)

4

charges. According teo the principle of super posytion, the net
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Calculate the net electric force exerted on a particle of
charge -4pC due to the influence of charges »5pC and
-SpC at a distance of 20cm and 50cm respectivel/y from it.

S o/,eét;.ten—g—> =
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- 29, 95
r, 2-0,2/77
r, 5=0.5 m
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= 0.45 W

T he net force, F_, = 40/N.T he ~ve sign indicates that ¢t e

net forcers an attractive force




Example 5
Two point charges are /located as shown inthe fig.
below

J5cm

Find the electrostatic force the -2pC charge exert on the
SpC charge and the direction.

ARNIC T /-~  I1A2A1 ~= 720



xample 4
Find the position of g, so that it has net force equal to

zero acting on /t.

- 2.00 m »
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W hat /s the magnitude of the columbic force between

two point charges of charge »3pC and »5pC
separated from each ot her by a distance of 50cm in
free space.What /s the nature of the force?

T hree charges Q, = -2pC (00)em, Q, = 4 pC (0.0 )cm
and Q. =-3 pC (1560)cm acts on one anot her. Find the

magnitude of the total electric force and the ang/e
that the total electric force makes with the positive

X-8X/8.




