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Electric fields Gravity fields
Both fields obey an inverse-square law in which the force between two objects is inversely proportional to the distance
between them squared.

Inavacuum:

kq,q 6m m
FE:+—I’12 = I; 2

where F_is the force between two point charges g, and g, andristhe  where F; is the force between two point
distance between them. This is known as Coulomb’s law. masses m, and m, and ris the distance
between them. This is known as Newton's law

The constantk in the equation is o
of gravitation.

ame, The constant in the equation is G known as the
where £ is known as the permittivity of a vacuum or the permittivity of universal gravitational constant.
free space. : "

P The value of G is a universal constant.

Ifthe field is in a medium other than a vacuum then the £, in the equation
is replaced by &, the permittivity of the medium.

The sign in the equation is positive. The sign of the overall result of a
calculation indicates the direction in which the force acts. Negative
indicates attraction between the charges; positive indicates repulsion.
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Figure 6 Field inside a charged conductor.
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Force =
of potential

FORCE

Force =

Field suength= ield

force + quantity

FIELD STRENGTH

Field strength
=- gradient of

- gradient
energy- distance
graph

strength X quantity

potential-distance
graph

area under

POTENTIAL ENERGY

Potential energy=
potential xquantity

POTENTIAL

Potential energy =

force- distance
raph

Potential = potential
energy + quantity

Potential= area
under field

strengthdistance
graph

energy =area
under graph

V= area
Quantity = charge or mass undergraph
4 Figure 19 ¢
Electric Gravitational
Force law 0% . £ GMm
e P G
Field strength Modification when notina Replace &, with Nochange
vacuum
o F F
Definition e=E 9=£
Unit NClorVm® Nkgorms?
Distancerfromapointobject | f—— 9 &M
ane,” 9=
Atrfrom centre of sphere P gt
of radius R, > R me,P 7
Atrfrom centre of sphere of E—0 4nGpr'
radiusR,r < R - =3
Potential Definition Electric potential energy per  Gravitational potential
unit charge energy per unit mass
Unit v=uct kgt
Fortwo point charges or oM
masses ame,r T
Differences o Between charges o Between masses
value atinfinity: o Atwactiveandrepuisive o Only atiactive
’ depending on charge sign
maximum Constantin force law

Repulsive: zeroand
minimum

L 3
E(_ Coulomb constantk)




