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Fiol= _qlszr (Coulomb’s law)
r

= = kdg . field of a continuous
4= JdE N [ 2 " ( charge distribution )

r
E=Z (field at conductor surface)
€0
E= Zk—/l (field of electrical line)

AU, S
AVyp = q’m — —[ E-dr (electric potential difference )
A

Ver = V(r) = e (point-charge potential )
r

kdgq [ potential of a continuous
V=1dV=|— s
r charge distribution
Q :
C = - (capacitance)
U= %CV2 (energy in a capacitor)
up = 3€0E* (electric energy density)
BZ
Up = —— (magnetic-energy density)
2p
dg :
[ = s (instantaneous current)
J=0cE (Ohm’s law, microscopic version)
V : :
I= = (Ohm’s law, macroscopic version)

P=1V (electric power)

Fy =¢qv X B (magnetic force)
F =gE + qv X B (electromagnetic force)
F=1IxB (magnetic force on a current)

5t 1l X G

dB = — (Biot—Savart law)
2
d7  r
S NTA magnetic dipole moment,
B N-turn current loop
C—_ -
- EXB .
= — (Poynting vector)
Fo
. = - = g How charges produce electric
Gauss for E %-‘?-(M - field; field lines begin and
0 end on charges.
P+ — No magnetic charge; magnetic
Gauss for B ‘fﬁ dA =0 field lines don't begin or end.
) - ddry, Changing magnetic flux
Faraday (F'F:'d" T T ar produces electric ficld.
. - diye Electric current and changing
Ampere {B'd" =l + #la‘uT electric flux produce magnetic
: field.
A _pL
B = ugynl (solenoid field) R= A

dd,
E= I (Faraday’s law)

U= %LI"‘ (energy stored in inductor)

sin(260) = 2 sin(0) cos(8)
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