FUNDAMENTAL PHYSICAL CONSTANTS

CONSTANT SYMBOL VALUE
speed of light in vacuum c 2.998 x 108 ~ 3 x 108 m/s
gravitational constant G 6.67 x 10~ N-m?/kg?
Boltzmann’s constant K 1.38 x 1073 J/K
elementary charge e 1.60 x 1071 C
permittivity of free space &0 8.85x 10712 >~ =L x 107 F/m
permeability of free space Ho 41 x 1077 H/m
electron mass Me 9.11 x 1073 kg
proton mass mp 1.67 x 10?7 kg
Planck’s constant h 6.63 x 10734 J.s
intrinsic impedance of free space 1o 376.7 >~ 120

MAXWELL’S EQUATIONS

Gauss’s law V:D=p,
oB
Faraday’s law VxE= o
Gauss’s law for magnetism V:-B=0
N oD
Ampere’s law VxH=J+ o

MULTIPLE & SUBMULTIPLE PREFIXES

PREFIX SYMBOL MAGNITUDE

PREFIX SYMBOL MAGNITUDE

exa E 108 milli m 1073
peta P 101 micro w 106
tera T 1012 nano n 10~°
giga G 107 pico P 10~12
mega M 109 femto f 1071
kilo k 10° atto a 10718
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GRADIENT, DIVERGENCE, CURL, & LAPLACIAN OPERATORS

CARTESIAN (RECTANGULAR) COORDINATES (x, v, 2)
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CYLINDRICAL COORDINATES (r,¢,z)

OV L1V vV
M b e
r

ar ¢ 9z
19 104, 94,
V-A=-—(@A 2%
a( P+ ” + 5
P o¢r i
1 104, 0A ~ (0A, 0A REE IA
VXAz-iii=f<— z_¢ +¢< ~ ) ha— | Ay —
r|or 0¢ 0z r 0¢ 0z 0z ar ror B0}
A, rAg A,
S N 1 +132v+azv
= - — ryr— A D
ror or r2 9¢? 022
SPHERICAL COORDINATES (R,60,9¢)
L9V ~13V .~ 1 Vv
VV=R—+0—-— +¢p—— —
oR R 060 Rsinf d¢
19 1 9 1 94y
A=——(R’A —(Ag sinf —_
REoR B AR+ pigag Ao sind T 1 oo 5e
R OR ¢Rsino
1
VxAe L |9 0 3
R%sinf [9R 90 RI)
AR RAp (Rsinf)Ay
L1 3 _ A A1 1 0Ag 0 L1 0 dAR
=R —(Agsind) — —2 | +0— | ——2 - —(RA — | —=(RAy) - ==
Rsin0[89( ¢ Sinf) a¢}+ R[sin@ o6 IR "’)]+¢R[3R( 0) ae}

Vv — VYL 0 (VY 3’V
" RZOR dR R2sin6 96 30 R2sin 6 d¢?



SOME USEFUL VECTOR IDENTITIES

A-B = ABcosOup Scalar (or dot) product
A x B =nABsinf,p Vector (or cross) product, i normal to plane containing A and B
A-BxC)=B-(CxA)=C-(AxB)
AxBxC)=BA-C)—CA xB)

V(U +V)=VU+VV

VUV)=UVV +VVU
V-A+B)=V-A+V-B

V- (UA)=UV-A+A-VU

Vx(UA) =UVxA+VU x A
VxA+B)=VxA+VxB
V-AxB)=B-(VxA)—A-(VxB)

V- (VxA=0

VxVV =0

V.VV =VV

VXxVxA=V(V-A) - VA

/(V -A) dy = fA -ds Divergence theorem (S encloses V)
% S

f(V X A) -ds = fA -dl Stokes’s theorem (S bounded by C)
S C





