Coordinate Transformation Formula Sheet

Table with the Del operator in rectangular, cylindrical, and spherical coordinates

Cylindrical coordinates

Operation Cartesian coordinates (x,y.7) p.6.2 Spherical coordinates (r.0. ¢)
p = x? + 12 r = pCcoso r = rsinflcosd
¢ = arctan(y/x) y = psing y = rsinfsin ¢
y = z z = z z = rcosf)
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A vector field
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Differential

displacement

dl = dxx + dyy + dzz

dl = dpp + pdod + dz2

dl = drf + rd08 + r sinfdo

dS = dydzx+ dS = pdodz p+ dS = ri’sinfdfdor+

Differential drdz v+ do dz t‘f’—i— rsin 0 drdé §+
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Differential dV = dx dy dz dV = pdpdodz

volume

dV = r?sin 8 dr df do

Non-trivial calculation rules:

div grad f = V- (Vf) = V’f = Af

curl grad f =V x (Vf) =0

diveurl A=V-(VxA)=0

curl curl A =V x (Vx A)=V(V-A) - VA
Afg=fAg+2Vf-Vg+gAf
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Vector Transformations in Rectanqular, Cylindrical, and Spherical Coordinates

From rectangular to cylindrical:
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From cylindrical to rectangular:
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From rectangular to spherical:
(sin@cosg sindsin ¢
cosfdcos¢g cosdsing
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From spherical to rectangular:
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From cylindrical to spherical:

(sind 0 cos@
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From spherical to cylindrical:
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Integration Formulas
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Basic Forms
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Integrals of Rational Functions
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Integrals with Roots
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Table of Integrals”
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Integrals with Logarithms

/ln azdr = xlnax — x (42)
/ lnzam dz = % (Inaz)® (43)
b
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a
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Integrals with Exponentials
/e‘”:dac = 1e‘”" (50)
T a
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Integrals with Trigonometric Functions
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/sin axdx = — cosaw (63)
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Products of Trigonometric Functions and
Monomials
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. T cos ax
rsinards = ——— + —;
a a

2 2 ;
/x sinzdr = (2 —x ) cosx + 2z sinx
2 . 2 — a?2? 2z sinax
z” sinazxdr = cosax +
a3 a?

/z" sinzdr = —%(i)"’ C(n+1,—iz) — (-1)"T(n + 1, —iz)]

Products of Trigonometric Functions and
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Integrals of Hyperbolic Functions
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