Equation Sheet: 8.02 - F2026

Gauss’s Law:

E -nda = L SSS pdVvol

closed volume
surface S enclosed by S

Gauss’s Law for Magnetism:

B-nda=0
closed
surface S

Maxwell-Ampere’s Law:

B-ds =
closed
path C
- d -
\) (,uo(J 1) da + poeo— (E - i da))
any surface S dt

with boundary C

Faraday’s Law:

e= § E.ds
closed
path C

e=— \) %(ﬁ-ﬁda)

any surface S
with boundary C

Lorentz Force Law:

ﬁq = q(ﬁewt + vq X ]:);emt)

Current Density and Current:

I= (§ J-nda
open
surface S

Force on Current Carrying Wire:

Coulomb Force Law

Source Equations

., 1 dq
E(P) = 4 g

( ) 47750 source T?S’,P rS7P
i, Ids x
B(P) = Ho { S ; r's,p

471— source TS,P

Electrostatic Potential Difference Definition:

ny

AV =V, —V,=—(E-d

Qo

Electrostatic Potential Difference:

1
point charge at origin: V(r) — V(o) = g 4
TTEQ T
— 1 X qi
N point charges: V(F) = V(o) = e, Zl R
=Lr—-r;
continuous charge distribution:
1 dq’
V(E) — V(@) = ‘2
dmeg source |ff — 1/

Electric Field from Potential:

—

E=-VV

Potential Energy:

1 i
Ustored = & 3 U(OC) =0

dmeg all pairs T'ij

Potential Energy from Potential:

AU = qAV

Energy Law:

GAV + AK = W,

Fio = 1 @f‘lz- Energy Stored in Charge Configuration:
dmeg 199
1 oy
Force on 2 due to interaction between 1 and 2, Ustored = Tres 44 ; U(o) =0
where 1 2 points from 1 to 2. TEO all pairs T'ij
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Energy Density Stored in Fields:

ugp = %60E2, up = 32/2/,60

Electric Dipole:
N —_
Electric Dipole Moment: pa = >, ¢;ra;
i=1

Torque: 7 =P x E
Force on a Dipole: F = ﬁ(f)' . Ecxt)

Potential Energy of a Dipole: Ug = —p - Eext

L

1 B
Dipole Potential: V(¥) — V() = -— P
TEY T

Magnetic Dipole:
Magnetic Dipole Moment: i = [Afigrgr
Torque on a Dipole: T = [i x ﬁemt

Force on a Dipole: F = ﬁ(ﬁ ﬁext)

aBz,ea:t
0z

Potential Energy: Ug = —ji - ]§ext

(Special case) F, = p,

Capacitance:

Q=ClAv|

Energy Stored in Capacitor:

2 2
Up = 5% = 3C1AV]|

Conductivity and Resistivity:
J= O'CE where o, is the conductivity

E = Or J where pr is the resistivity

Ohm’s Law and Resistance:

AV =IR

Power:

Power from Voltage Source:

Psource = IA‘/;ource

Power Dissipated by a Resistor:

PJoule = I2R = AV2/R

DC Circuit Laws:

=

A‘/i:()a Ii = Lout

i=1

Magnitude of centripetal force for circular mo-

tion with radius R:

Inductance:
_ @ _ 1772 _ dI
L—TB, UB_ELI7 E__LE

Time Constants:

T=RC, 7=L/R, wy=1/VILC

Wave Equations:

Plane Linearly Polarized Wave traveling in the +z-

direction:

0E, 0B, 0B, . 0E,
- _ _ 92 e Y

ox ot ° ox M0y

?E, 10°B, *B. 1 0°B.

0x2 2 o2 or2 2 o2

¢ =1/y/logo

Properties of Waves:

f=1T w=2rf k=2m/\
c=NT =\ =w/k FEy=cBy
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Time Averaging:

(sin®(wt + @)y = % Sg sin®(wt + ¢)dt = %

Poynting Vector:

. ExB .
S = s I =8P
Ho

Power = {{ S - da

Radiation Pressure:

perfectly absorbing: Pabs = = %<|§|>
perfectly reflecting: Pt . = 2%<\§\>

Pressure and Force: Ppressure = F/A

Stefan-Boltzmann Law
Power = g AT*
c=567Tx108W .- m2.K*

€ = emissivity

Interference
B nAL
ymax - d
(n+ AL
ymzn - d

Constants:

€0 ~8.85x 10712C%2 . N~1 . m~2

k. = 1/4meg ~ 9.0 x 10° N - m? . C~2
po ~ 41 x 1077C72. N . ¢

¢c=3.0x108m-s7!

Circumferences, Areas, Volumes:

The area of a circle of radius 7 is 7r2. Its circumfer-

ence is 27r.

The surface area of a sphere of radius r is 4772 .

volume is (4/3)mr3.

Its

The area of the side of a cylinder of radius r and

length [ is 27rl. Its volume is 7r2h.

Integration Table:

dz’
Sm == ln(a + l")
z'dx’ _ -1
S(a2 +x’2)3/2 - (a2 +:c’2)1/2
dz’ -1

S( =

a+x')?  (a+2)
dx’ 1 x’
S (a2 + 22)32 ~ @ (g2 + 2/2)1/2

z'dx’ 2 2\1/2
) (a2 + 22)12 (a +2")Y
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