Polar Equations and Transformations Calculus of a Single Variable X. Du

e Polar transformation from Cartesian plane:
o X=rcosé y=rsing

o r=x'+y* 0= tan‘l{lj
X

e Slope: Use chain rule dy _ dy/dé _ d(r(@)sin@)/de _ r'(@)sing+ r(@)cc.)se
dx dx/dé d(r(@)cosf)/dE r'(6)cosd—r(8)sing

e Area:
o Use a Riemann sum of triangles: A= lim Z%(r(@i*))zAH
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o A=| L2dg
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o Also seen with a Jacobian transformation (discussed in multivariable calculus)
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e Arclength:s =I r? +(£j deo
) deo

e Area of a surface of revolution
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o S= 27zI r(6)sin 0‘/r2 + (d—;) d@ about the x-axis
g dr\’

o S= 27zjr(¢9) cosd. |r* + (Ej d@ about the y-axis



