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Useful equations

Cylindrical: (r,0,7)
z
k

Y N

Transformations
Scalar:

x=rcos(¢), y=rsin(9); z=z2

r= ‘/xz +y2; o= arctan(lj; 7=12
X

Volume:
dx dy dz=rdr d¢ dz

Vector:

Area elements (standard surfaces):
rdg dzx

ds= dr dzds
rd¢ drz
Spherical: (0,0 ,¢)
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Transformations
Scalar:

x = pcos(¢)sin(6); y = psin(¢)sin(@); z = pcos(6)

X2 + 2
p= ‘/xz +y +7 9= arctan(zj; 0= arctan[—y
X

Z

Volume:
dx dy dz=p’dp sin(0)d6 d¢
Vector.
pei =cos(¢)sin(6); pe j = sin(¢)sin(6); pe k =cos(6)
Goi=—sin(9): o j=cos(p) fok=0
Bei= cos(¢)cos(6); o= sin(¢)cos(6); Oe k =—sin(6)
Area elements (standard surfaces):

psinfd¢ pdOp
ds= dp psin 0d¢O

dp pd
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