Change of Variables
(Jacobian Method)
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Transformations from a region G in the uv-plane to the region
R in the xy-plane are done by equations of the form

x =g(u,v)
y = h(u,v). . (u};)
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Ex 1 x=4tv ,=U=V  Gisthe rectangle given by 0<u<I
2 O<v<I .
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How is the integral of f(x,y) over R related to the integral of
flg(u,v), h(u,v)) over G?
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EX 2 For polar coordinates, x =rcos 8,y =rsin 0, whatis J#0)?
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EX 3 Evaluate _U cos(x — y)sin(x + y)dA where R is the triangle
R

in the xy-plane with vertices at (0,0), (z, -n) and (7, 7).
Use the change of variablestou =x-yand v=x +y.
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EX 4 Evaluate J.J. 5(x* +y)dx dy where R is the region in Q,
bounded by ¥+ =0, x?+12 =16, 2 -x> =1, y?-x> =0,

Hint: Use u = x> + »? and v =)? - x? to transform R into a
much nicer region (G).

Change of variables in 3 dimensions.

If x=guvww
y = h(uyw)
z =j(u,vw)
then
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EX 5 Let's check the Jacobian for spherical
coordinates.

x = pcosfsing
y = psinfsing
Z=pcose

4

ks
Yy o B

P
Q

;;S

J(p,0,p)=

v
—
\Y



