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Curvilinear coordinates cylindricalcoordinates Cr OrZ

first let's restrict ourselves to a y plane
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9hthis particularenample it wasverystraightforward to find
ds Ourgoal is todevelop aframework tofinddsfor any
coordinatesystem
F cylindrical coordinatesystem one can write thefollowing
relations
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note nocrossterms survives in thecylindrical coordinate
system
when such a thinghappens we call thecoordinate system
orthogonal
Let'sanalyze the coordinate surfaces
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wewill call anycoordinate system curvilinear whenthe
coordinatesurfaces are not planes orsomeofthem and the

coordinate lines are curves rather than straightline

Scalefactors and Basis vectors
In rectangularsystem n ne du Y I constant

thenparticle moves a distance
dm

however in a cylindrical coordinate system
if 0 changesby the amount do themCds ry

do

Scalefactor
howtofigureout scalefactors
If the transformation is orthogonal as it was the case
with cylindrical coordinates then one can find thescalefactors
from ds2
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Let's write a vector in cylindrical coordinate system
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wenowdiscuss an important distinction b w rectangular
coordinate system and curvilinear coordinatesystem
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these basis vectors alsochange
if yougofrom one pointtoanother

so thereshould be a
welldefinedmethodtoconnectthese two coordinatesystems
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Let'sseewhathappens whenwe take time derivativeofdisplacementin
cylindricalcoordinates
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even if n was notchanging withtime we know there

is a radialforcefarcelanation actingon particle
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Example2 Am our enample we described a coordinatesystem
with variables n V az O Nz Z Is there any
formalwayofdescribing a coordinatesystemwitharbitrarymining
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