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VECTOR DERIVATIVES
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FUNDAMENTAL CONSTANTS

€, = 8.85 x 107'% conl*/N-m?
iy = 41 X 1077 NfAZ
c = 3.00 x 10% m/sec

e = 1.60 > 10°1? coul

m=9.11 x 107t kg

{permittivity of free space)
(permeability of free space)
(speed of light)

{charge of the eleciron)

{mass of the electron)

CONVERSION FROM SPHERICAL
TO CARTESIAN COORDINATES

———

x = rsin § cos ¢
y =rsin@sing

=rcosé
= /%Xy + 22

@ = tan~1(,/x* + y/z)
$ = tan™"' {p/x)

l‘f-:sinﬂcosqﬁf—’r-cosﬂcos:;ﬁél—sinqﬁq;
{7 = sin 6 sin ¢F + cos @ sin ¢F + cos ¢
f = cos 0F — sin 86

7 = sin @ cos ¢f + sin B sin ¢f + cos ok
1§ = cos @ cos-qﬂ.r.;"%— cos § sin ¢j — sin G4

¢ = —sin ¢ 4 cos B
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