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Curvilinear Coordinates Staff
Values of the Dot Product Between Fundamental Unit Vectors in Cartesian,
Cylindrical, and Spherical Coordinate Systems.
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ELEMENTARY SOURCES AND FIELDS
Source Type Vector Field V Potential Functions ® | Streamfunction ¥
Uniform Plane Field Vox —Vox Voy
Uniform Axisymmetric Field Voz —Voz Yy = %V()TQ
Line Flux Source 21;:;%]:2 — %énR %(p
Point Flux Source %f % Yp = —L cosd
Line Circulation Source % %) — % ® — 211 nR
Plane (2D) Dipole ﬁ (cos ©R + sin <p<,5) % 5 % Si;f"
Point (3D) Dipole == (2 cos 0F + sin Qé) et Yp = &= @
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V-operations in Different Coordinate Systems

Cartesian Coordinates
Gradient : Vo = 5(% + y% + i%.
Divergence: V-V = 33% + aazy + 38‘?
Curl :

oz ) +2<86_‘§I - 88%)
Laplacian : V2P = gii + ?:23 + ‘?:23
Cylindrical Coordinates
Gradient : Vo = R% + 4[2%% + i%.
Divergence: V-V = L2 (RVR) + %%Vw +2V..
Curl: VXV = R[EYE %]+ p[ofe - 9] Akt RT,) - b2
Laplacian: V& = %%(R%) + 2= g?p% + ‘?922%
Spherical Coordinates
Gradient : Vo :f@—%+é%%+¢rs}ne%.
Divergence: V-V = T%%(TQ\N/T) + L2 (sin 0Vy) + rsian%Vsa
Curl VXV =t [ einov) - 521+ 0 [ 5 - S0V + 1[50 - 5]
Laplacian : V2B = & 82 58) 4 g 5 (50 055) + soirg .8
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Coordinate Systems

Cartesian Coordinates

d€ = kdz + ydy + 2dz
Xdydz, yz-plane

dS = ¢ ydzdz, xzplane
zdxzdy, xy-plane

dV = dzdydz

Cylindrical Coordinates

d¢ = RAR + ¢ Rdy + 2dz
R Rdgdz, curved-surface

ds = pdRdz, meridional-plane
zZ RdRdy, top/bottom-plane

dV = RdRdedz

Spherical Coordinates

de = #dr + O rsinfdd + G rdp
#r2sinfdfdyp, curved-surface

dS = { §rsin fdrdy, meridional-plane
@rdrdd, xy-plane

dV = r%sin 6 drdfdy

Line, Surface and Volume Elements in Different




