Let p: R? — R?, p(r,0) = (rcos, rsind).

Then Dp(r,0) = (0039 —rsmé’)

sinf  rcosb
Let f: R2 =R, f(z,y) =22+ 9% + 3y

(fop)(r,0) = f(p(r,0)) = f(rcosd, rsind)

= 120520 + r2sin%0 + 3rsind = r? + 3rsind

Note we used the function p to convert z? + y* + 3y into
polar coordinates.

Use the chain rule to calculate D(f o p)(r,0):
f(z,y) = 2® +y? + 3y. Thus, Df(z,y) = (22 2y+3)

D(f o p)(r,0) = (Df)(p(r,0))Dp(r, )
= (2rcos 2rsinf + 3)

cos) —rsinf )

sinfl  rcosf
(2rcos?6 + 2rsinf + 3sind  —2r2sinfcosd + 2r?sinfcosd + 3rcost )

= (2r +3sinf  3rcosh)

D(f o p)(r,0) = (D) (p(r,60)) Dp(r,6) A
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