Change of Variables Summary

e The double integral in polar coordinates
o [[, flx,y)dA= ff f;f(r cos 8 ,rsin0) rdrdo

AND ffD f(x,y)dA = ff frzz((:))f(r cos@,rsin @) rdrd6

o Note thatdV = rdrd6

e The triple integral in cylindrical coordinates

B h2(6) fux(rcos,rsinb) .
o [, fxy,z2)dv = fhlz(e) ulz(r cos 0.r-singy | (7 €0s 6,7 sin6) rdzdrdd
o Note that dA = rdzdrd6

o Typically used when you see x2 + y2, when D is circular, or when the integrand

is easier in cylindrical coordinates

e The triple integral in spherical coordinates

o [l flx,y,2z)dv

d B 92060.9)

= j j j f(pcosBsing,psinfsing,pcosd) p?sing dpdfdg
c Ja Yg1(8,9)

o NotethatdV = p?sin¢ dpdfdep

o Typically used when you see x2 + y2 + z2 or when E involves cones/spheres

e Change of variables for double integrals (under T: S — R)
a(x,
© ffR f(x' y) dA = ffs f(g(ul v)l h(u; V)) |%| dudv, Where
ox 0dy
0) _|ou au
d(u,v) 0x a_y

v ov
o u=f(x,y)andv = g(x,y) are useful in finding limits of integration
o x=x(u,v)andy = y(u,v) are useful for finding%

o Substitute using whichever is most convenient



