Electricity & Magnetism Equation Sheet

Think about how to set up the problem first, then apply the needed principles and formulas.

Electric Field & Force

— kaoq
F==3
E=ELE_Fp

q r?

Epara.plates = %
p = qd (dipole moment)
7_jdipole = ﬁ x B

Tdipole = pE sin ¢

U= —pFEcos¢
bp = FAcoso
by = [E-dA

o ¥ _QE’I’LC

Electric Potential

W= [F-dl=-AU

2 1 1

€ = KR€Q
Ceg = C1 + Cy + - - (parallel)

CLW:C%JVC%WL”' (series)
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Circuits

I = % = nqugA
-4

p=7

o= ,0_1

V =I1R
Vierm. =€ — Ir

V2
Reg = Ri+ Ry + - (series)
Rleq — R% + R% + -+ (parallel)
Z Ijunction =0
Z chlosedloop =0
= RC
Q(t) = Q(1 — e~'/7) (charging)
Q(t) = Qe_t/T (discharging)
I(t) = [Oe_t/'r (charging)
I(t) = _[Oe*t/T (discharging)

Ip=-%

Magnetism
ﬁ:qﬁx B
dp = BAcos¢
dp=B-dA
§B-dA=0
F=IIxB

Tmayg. dipole = 1 X B

pola?
2(x2+a2)3/2

Bisotenoid = /-L(Jn]

_ NI
Bioroid = onr

fg : JZ = piolenc

Bloop =

Qutdssc

Induction
_ ad

€= "a

e =vBL

e=§(@x B)-di
i

. dd
1D :Soith
o] ad
fB -dl = MO(I+GOTtE)
M= lePBl
12
1= A
L="%%
(3
— _1d
e=—L%
U= ;LI
_ B?
o 2p0
_ B?
T2
L
T=T®r
t/T

AC Circuits

i = I cos(wt)
s =
Urms = 5
Xo= L,
X, =wlL
Vo =1X¢
Vi, =1Xg

Z=\/R*+ (X[ — X¢)?
tan ¢ = SLXC

P, = %IV cos ¢
1

wo = r5
Vo _ No
Vi~ M
Ly =LV,



EM Waves

E =cB
B = epuocE
c= =
€opto
E(z,t) = Epgq cos(kx £ wt) g

(z,1)
B(w,t) = Bpag cos(kz + wt) k
1
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Constants

€o = 8.854 x 10712 12,

k= g =899 x 109 ¥’

4meq

my = 1.67 x 10727 kg
me = 9.11 x 1073 kg
e=1.602x 1071 C
leV =1.602 x 1071 J
po = 4m x 1077 %
c=2.998 x 10% 2

lu = 1.66 x 10727 kg

Miscellaneous

—

A.-B= ABcosf

A-B=(A,B, - A,B)i
+ (A:B, — A, B.)j
+ (A.B, — AyB,)k

_ 2
Asphere = 4mr

—4_.3
Vsphere = 37T

Circum. of circle = 2nr

_ 2
Acircle = 7T

Scientific Notation Prefixes
Factor | Prefix Symbol
1012 pico- P
1079 nano- n
1075 | micro- "
1073 milli- m
1072 centi- ¢
103 kilo- k
105 | mega- M
10° giga- G
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