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Introduction

This page covers cylindrical coordinates. The initial part talks about the relationships between position,
velocity, and acceleration. The second section quickly reviews the many vector calculus relationships.

Rectangular and Cylindrical Coordinates

I
Rectangular and cylindrical coordinate systems are related by y O
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Cylindrical coordinates are "polar coordinates plus a z-axis."

Position, Velocity, Acceleration

The position of any point in a cylindrical coordinate system is written as
r=rt+z2

where £ = (cos 6, sin 8, 0). Note that @ is not needed in the specification of r because 6, and
I = (cos,sin 0, 0) change as necessary to describe the position. However, it will appear in the velocity
and acceleration equations because
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rrie E(cos@,sinH,O) = (—Sine,COSH,O)W = wo
L, 0 Gl
B = W(—sin@,cos@,O) = (—cos9,—sin0,0)m = —wt
and finally % = (0 because z does not change direction.

In summary, identities used here include
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Returning to the position equation and differentiating with respect to time gives velocity.
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This could also be written as
v = (vrf'+vgé + v, 2)

where v, = 7,v9 = rw, and v, = 2.

Differentiating again to get acceleration...
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The —r w? £ term is the centripetal acceleration. Since w = vg/r, the term can also be written as
—(v3/r) £

The 2w 6 term is the Coriolis acceleration. It can also be written as 2 v, w @ or even as (2v, ’Ug/’l")é,
which stresses the product of v, and vy in the term.



