§15.9 Change of Variables Practice Exercises

1. Find the Jacobian for each transformation.
(a) x=5u—v,y=u+3v
(b) z=uv, y =ufv
(¢c) z =e"sinb, y =e"cosd
2. Find the image of the set S under the given transformation.
(a) S is the square bounded by the linesu =0, u =3, v=0,v=3; 2 =2u+3v, y =u—v
(b) S is the triangular region with vertices (0,0), (1,1), (0,1); z = u?, y =v

3. Use the transformation given by « = 1(u+v), y = (v—3u) to compute the double integral Jf(zlx + 8y) dA,

R
where R is the parallelogram with vertices (—1,3), (1,-3), (3,—1), and (1,5).



Solutions

1. Find the Jacobian for each transformation.

(a) ? _:1)) '—15—(—1)—16

v u

(b) /v —u/v?

()

= (—u/v) —ufv = —2ufv

—e "sinf e " cosf
e"cosf —e"sinf

‘ = sin?0 — cos?6

2. Find the image of the set S under the given transformation.
(a) Vertices (0,0), (3,0), (3,3) and (0, 3) in xy-plane are mapped to (0,0), (6,3), (15,0) and (9, —3),
respectively, in the uv-plane:
)

(b) Sis bounded by u =0, v =1, and u = v
u=0=2=0and y=v (we get = 0 as a bounding curve)
v=1=x=u?and y =1 (we get y = 1 as a bounding curve)
u=v=z=1v2andy=v=19y=/1
Y

Page 2



3.r=1ut+v)=dr=utv=0v=4r—u
Yy = %(vf?)u)34y=v—3u:4y=417u—3u:u=:Efy
Then v =4z — (z —y) = 3z + y.
The vertices (—1,3), (1,-3), (3,—1), and (1,5) in the xy-plane are mapped to (—4,0), (4,0), (4, 8), and
(—4,8), respectively, in the uv-plane (giving the rectangle —4 < u <4, 0 < v < 8).
1/4 1/4
—3/4 1/4

4 8
ff(4x+8y) dA:J J (u+v+2v—6u)tdvdu
—4
R

The Jacobian is ' =1/16 — (—3/16) = 1/4

0
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