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15.9: Change Of Variables In Double Integral
Examples of a change of variables:

e substitution rule

b g
[ f(9(@))g/ (x) dz = f Flu)du,

W
e conversion to polar coordinates: 2
4 ?
f/ flz,y)dA = [f f(rcos8, rsind)ffdrdf.
D — D
e

e conversion to cylindrical coordinates:

Jff sy = [ steemorsmosfca DN\

+ )
. , o dv* 3 0 X
& conversion to spherical coordinates: (3.
2\ ©
//j fle oy, z)dV = /f f(psingcos b, psin ¢sin f, pcos ¢)fp” sin ¢Jdp df de.
E E- ‘ E —
dv*

We call the equations that define the change of variables a transformation:
r=x(u.v), y=uyluv).

EXAMPLE 1. Determine the new region that we get by applying the transformation r = 3u, y =
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DEFINITION 2. The Jacobian of the transformation r = x(u,v).y = y(u,v) s

ar  ox
dr,y) | B
MNu,v) By By

du v

EXAMPLE 3. Compute the Jacobian of the transformation = = rcosf, y = rsinf.
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e
Change of variables for a double integral: J""“

Y
[ [ fa.n) ri.»-1=_[ [ fatu0).y(w) ijjﬁ; :;; dudy.

EXAMPLE 4. Evaluate
H==x
[/ euts .4
JJn

where D is triangle with vertices (0,0), (2,0). (0, 2).
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EXAMPLE 5. Find mass of a lamina that occupies the region Aok 1\&-"""“"\—
N S
D={(z.y)l6<a*+y* <25 1<2"—9y* <9, x>0,y>0]}
(& o
with density p(x,y) = 8xy. N
m= {[pendA = {(gxyd A
D D 5
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Then D% ,_._}l(u\\n\ lbewed2s, V&V _‘.‘\‘S

Terverse  daabion L) \ wx Hy \: \Q—X 2‘3/\‘—' —Uxy - 4xy
nv - _
204Y) Ve Vy ESS = 2%y

ran 2 _ 2 ) ) W
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m= $er | s
_ (36-16)-(a-N=9-3=272
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