Coordinate Systems and Vector Derivatives Formula Sheet

Rectangular (Cartesian) Coordinates (z,y, 2)

Line element:

Volume element:  dr = drdydz

Gradient: Vf = %@ + g—‘;:& + %2
Divergence: V-7 = % 38_7;3, 367);
Laplacian: V2f = % giyi %

dl = &dz+gdy+ 2dz

Spherical Coordinates (r,6, ¢)

ov,

Relations to rectangular (Cartesian) coordinates and unit vectors:

x = rsinfcos ¢ T
y = rsinfsin ¢ 7
z = rcosb 2
r = VEF R TR

0 = tan~1(\/22 +42/2)

¢ = tan"(y/z)
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Volume element:
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= Zsinfcos¢ + ysinfsing + Zcosd
Zcosfcosp + gcoshsing — Zsin b

Gradient: Up= et %%g 75

Divergence: Vo= 72%(’"2”) i ;M%(smevg) i 8111(9%_12)
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A[Le-2]3
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Cylindrical Coordinates (7, ¢, 2)

Relations to rectangular (Cartesian) coordinates and unit vectors:

T = rcoso :%:fcos¢—<2>sin¢
y = rsing § = Fsing + pcos g
z2 =z z2 =2
r = a2+ y? 7 = Zcos¢+ ysin ¢
¢ = tan~(y/x) ¢ = —&sing + gcos ¢
z =2z Z2=12Z
Line element: dl = fdr—l—g?)rdqﬁ—{—édz
Volume element: dr = rdrd¢dz
Gradient: Vf = ﬁ lg—£¢ (9f
. = 5 10 18% (%Z
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Laplacian: 2f = —+ =
aplacian Vi = 7"(“)7“ ( 8r) T r20¢? 022



