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Coordinate system

Cartesian (top, 7 = é,)
Cartesian (side a,

Cartesian (side b,

g
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cylindrical (top, 7t = é,)
cylindrical (side, 7 = é,)

spherical, (7 = é,)

surface differential dS
dS = dxdy
~&,) dS = dzdz WJ/
—é) dS = dydz ‘(\
dS = rdrdf (/\)
dS = Rd6d: é 9] )
dS = R?sin 0dfd¢
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Coordinate system volume differential dV
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Cartesian

cylindrical

dV = dzdydz

[(1

dV = rdrdfdz

spherical = 12 sin @drdfde ——\
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Coordinate system, coordjrates

basis vectors

spherical < rsinf cos ¢
y=rsinfsing
z=rcosf

& = (sin 6 cos ¢pé;) + (sin 6 sin ¢pé, ) + cos bé,
= (cos f cos ¢)é; + (cos sin ¢)é, + (—sin)é,
g = (—sin ¢)é, + cos ¢é,

cylindric T =7rcosf €, = cosfé, +sinhé,
y=rsinf 9 = (—sin0)é, + cosbé,
z=Z é, =6,
\ /

Divergence Theorem / / n-FdS
s

Stokes Theorem

Vector identities:
V-VxF
VxVf

V(f9)

EF-VE

V- (fE)
VxVxFE

V- (ExG)

flfe

féf //Sﬁ-(\_/'xf’_)ds

-Fdl

0 (Divergence of curl =
0 (Curl of gradient = 0)

0)

= fVg+gVf

SV(E) ~Ex (VX E)

= fV-E+FE-Vf

V(V-E)-

G- (VXE)-F-(VxG)
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