CHANGE OF VARIABLES FORMULAS

Double integrals:

é/fdA: é/f(as,y)da:dy= é*/f(QT(U,U),y(u,fU)) ‘ggzjg

Area elements:

dudv = //f(u,v)dA*
i

Cartesian coordinates: dA = dx dy

Linear transformation

r = au+bv, y = cu+ dv: dA = |ad — be|du dv

Polar coordinates: dA = rdrdf
General case: dA = 0z, y) du dv
d(u,v)

Triple integrals:

/VZ de:/VZ/m,y,z)dxdde:
(r,y, 2)

/ VZ [ £t v,y 20,0, 0) ]m

dudvdw:///f(u,v,w)dv*
S

Volume elements:

Cartesian coordinates: dV = dxdydz

Cylindrical coordinates: dV =rdrdfdz

Spherical coordinates: dV = p*sinpdpdy df
General case: dav = ‘M du dv dw
o(u,v,w




