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Coordinate Systems
& Unit Vectors
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Cartesian Coordinates (x,y, z)

o

—o0 < 00
P=(x,,2)
—0<z<L
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Cylindrical Coordinates (p, ¢, z)
: P=(p.4.2)
0<p<w
0<¢g<2rx 7
—00<z<® - £
¢ \
- v
X
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Spherical Coordinates (r, 8, ¢)
0<r<ow
P=(r6.9). 0<O<rx
N\ {‘?% 0< ¢ <2
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Conversion Between
Coordinate Systems

Cartesian < Cylindrical

Coordinate Conversion Vector Conversion
=x*+)° :

P Y 4, cosg sing 0| 4,

¢:atan2(1j 4, |=|-sing cosg 0| 4,
X A 0 0 1|4

z=z

X=pcos¢ A cosg —sing 0| 4,

y = psing A, |=|sing cosg 0| 4,

z=z A 0 0 1| 4
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Cartesian < Spherical

Coordinate Conversion Vector Conversion
r:\/x2+y2+22 _ _ _
\/ﬁ A sinfcos¢ sinfsing cosf || A,
0 =tan" (X—er} A, |=| cosfcosg cos@sing —sinf || 4,
z A, | —sing cos ¢ 0 |l 4]

¢=atan2(y/x)

X =rsinfcos¢@ A [sin@cosg cosOcosg —singl| A4,
y=rsinfsing A, |=|sinfsing cosfsing cosg || 4,
z=rcosd | A.| | cosd —sin@ 0 || 4,
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