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12.9 Change of Variables in Multiple Integrals

B Click here for answers. B Click here for solutions.
1-6 1 Find the Jacobian of the transformation. 9-10 1 Use the given transformation to evaluate the integral.
l.LX=u—20, y=2u—v 9. [J, (3x + 4y) dA, where Ris the region bounded by the
2% X=U— 1% y=u+o? Ilne'sly=x,y=x—1 2,y=—=2x,andy = 3 — 2x;
x=3U+0), y=30—2u)
3. x=e¥cosy, y=e¥sny . . . .
10. [f, (x +y) dA, where Ris the square with vertices (0, 0),
4 x=s', y=se' (2,3),(5,1),and 3, —2); x=2u+3v, y=3u— 2
5..X=U+v+w, y=U+tv—w, z=U—0v+w ° ‘ ‘ ‘ ° ° ° °
6. x=12u, y=3? z=4w’ 11-12 m Evaluate the integral by making an appropriate change of
variables.

11. ||, xy dA, where Ris the region bounded by the lines
7-8 i Find the image of the set Sunder the given transformation. 2X—y=12x—y=-33x+y=1ad3x+y=—2
7. S={uv|0sus2 0sov<1}

+
X=U—20,y=2U—v ﬂ X 2y dA, where R is the parallelogram bounded

cos(x
8. f:ﬂ(zu,;)Lovsusl, use<1h bythellnesy—x,y:x— L, x+2y=0adx+ 2y=2
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Answers
I3 Click here for exercises. B Click here for solutions.
1. 3 8. The figure bounded by the lines z = 0, y = 1 and the
2. 4u parabola z = 3>
3. 2¢¢ 9. %
4. —2s 10. 39
5. —4 n -2
6. 144vw? 12. 2In(sec1+tan1)

7. The parallelogram bounded by the lines y = 2x, y = 2z + 3,
r=2y,x=2y—6
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Solutions
A Clich here for exercises. N Click here for answers.
| O(y) _ | 0x/0u Oz/0v| |1 —2 o Q@) _ 3 3 Lo
" O(u,v) | By/Ou dy/dv | |2 —1 T O (u,v) -2 3 3
=1(-1)—-2(-2)=3 3z+4y = (u+v) + 3 (v—2u) = 3 (Tv — 5u). To find
the region S in the uv-plane that corresponds to R we first
9. 9(zy) _ Ox/0u dz/0v _| ‘ find the corresponding boundary under the given
9 (u,v) 9y/0u Oy/0v 1 2v tranformation: The line y = z is the image of
=2v—(—2v) =4 t(v—2u)=3(u+v)oru=0y=z—-2 =
Ly — 1 _ — —
3 d(z,y) | O0z/Ou Ox/ov| 2¢*% cosv —e*sinw ? (w=2u)=3u+tv)-2oru=2y=-2r =
T O (u,v) Ay/Ou Jy/dv T | 2e*sinv €2 cosv 3(v72u):fg(u+v)or11:0,andy:3f2x =
. ) = . 2 (v—2u)=3— 2 (u+v)orv=3. Thus S is the
= 2¢e*" (cos® v + sin® v) = 2¢**
rectangle [0, 2] x [0, 3] in the uv-plane and
t t
. 0 (x,y) _ Ox/0u dx/Ov _|e se // (32 + 4y) dA = // (7o — 5u) 8( Y) du dv
8 (u,v) dy/Ou dy/dv et —set 6( v)
= —85—8=—2s :fo 7U—5u) (5) du dv
L1 =3 14v—10)dv——(33)—%
9(z,y,2)
, — " =1 1 -1 2 3
5 A (u,v,w) L1 1 10. ggz:%: 3 _o = —13, x + y = 5u + v and since
=11-1)-10+1)+1(-1-1)=—4 u= 2:51—;311 andv = 3z 132y R is the image of the
a( ) 20 0 square with vertices (0, 0), (1,0), (1,1), (0,1). Thus
z, Y,z _
" Awow |0 O Sfn @+ ) dA = [L[2 (Bu+v) |-13] dudo
00 12w =13 [} (3 +v) dv=13(3) = 39

= (2) (6v) (12w”) = 14dvw®

11. Letting u = 2z —y and v = 3z +y, we have x = £ (u + v),
7. S51: v=0,0<u<2,s0x =u,y = 2uand y = 2. 11
_1 O@y) | 5 35|_1
So: u=20<v<1,s0r=2-—2v,y=4—vand y =z (2v —3u). Thena( 0 = |2 2 =za and
r =2y — 6. 55
Szt v=1,0<u<2s02=u—2y=2u—1and //xydA:// (utv) 2” (utv) (2v—3u) (% dudv
y =2z +3. R —2/—
Sy u=0,0<v<1,s0r=—2v,y=—vand2y = x. :125f f (” —uv — 3u®) dudv
v ' .4 == [, (8 +4v —28) dv = — &
(0,3)
0.1 53 @ ; 12. Letu:x—y,v:x+2y,soy:%(v u) and
e 2 1
5 S 5 =1 (2u+v). Thena(x’y) 83 _ Lo
9 (u,v) -1 1 3
0 S, 2,00 u M(o,()) X 3 3
(=2,-1)
// x+2y // dv du
8. 51 u=v,0<u<l,sox=u’y=uandz =y R 08 (2 o cosu
St v=10<u<1,s0x=u’y=1. =3y secudu:§[ln|secu+tanu|]0
S3: u=0,0<v<1,s0x=0,y=nu. = 2[In(secl+tanl) —In1] = 2 In(sec1 + tan1)
v s, y
0,1) 11 0.1) 11
R
sy ° T,
Sy




