2. =14 +uv, y=uv’

dz,y) | 0z/0u Ox/dv u+v w

Au,v) | dy/ou dy/dv

= ) = (2u 4+ v)(2uwv) — u(v?) = 4u?v + 2uv? — w? = 4uv + wv?
v 2uv

3. r = scost, y = ssint.

(z,y) _ Ox/ds Ox /0t
a(s,t) | oy/ds oy/ot

cost —ssint

) = scos’t — (—ssin® t) = s(cos®t +sin’t) = s
sint  scost

8. S is the line segmentv = 0,0 <u<1l,soxz =v=0andy = u(l + v2) = w. Since 0 < u < 1, the image is the line
segmentz = 0,0 <y < 1. Sz isthe segment u = 1,0 < v < 1,50z = v and y = u(1 + v*) = 1 + x°. Thus the image is
the portion of the parabolay = 1 + 2% for 0 < = < 1. S3 is the segment v = 1,0 < u < 1,s0 z = 1 and y = 2u. The image
is the segment z = 1,0 < y < 2. Sy is described by u = 0,0 < v < 1,500 <z = v < land y = u(1 + v?) = 0. The

image is the line segment y = 0, 0 < = < 1. Thus, the image of S is the region R bounded by the parabola y = 1 + 2, the

x-axis, and the lines x = 0, z = 1.

v
0.1 5 1.1
0, 1) (L 1) T
 —
S, S S,
0 S, (1,0) u X
s T . . v y
10. Substituting u = U= % into u? + v < 1 gives 1
b
2 2
T . .
—2+y—2S1,sothe1mageofu2+v2Sllsthe —T>
a b 0 1 u 0 a x

2
elliptical region 2—2 + 2—2 <1

12. The boundaries of the parallelogram R are the linesy = 3z ordy — 3z =0,y = 3z + 2 ordy — 3z =10,y = —3zor

r+2y=0,y = —%x +5o0rx + 2y = 10. Setting u = 4y — 3z and v = = + 2y defines a transformation 7~ that maps R

in the zy-plane to the square .S enclosed by the lines u = 0, u = 10, v = 0, v = 10 in the uv-plane. Solving u = 4y — 3z,
v=x+2yforzandygives2v —u=5z = z=1(2v—u),u+3v=10y = y = 15(u+3v). Thusone possible
transformation 7" is given by z = £ (2v — u), y = 15 (u + 3v).

v y

10
2,4
T x+2y=10
4,3
S 4y—3x=10 . 3)
R
=21 4y—3x=0
v+2y=0




13. R is a portion of an annular region (see the figure) that is easily described in polar coordinates as
R={(r0)|1<r< V2,0<0<n/ 2}. If we converted a double integral over R to polar coordinates the resulting region

of integration is a rectangle (in the 70-plane), so we can create a transformation 7" here by letting u play the role of r and

v the role of §. Thus 7" is defined by x = w cosv, y = usinv and 7" maps the rectangle

S={(u,v)|[1<u< V2,0<v< m/2} in the uv-plane to R in the zy-plane.

v ¥
5
s _r,
0 1 sz u X
Az, y) /4 1/4] 1 L L ‘
X = =—dr+8y=4-;(u+v)+8- 3(v—3u) =3v — 5u. Ris a parallelogram bounded by the
Buv) | _3/a 14| 1 y=4-3(u+v)+8- 4 ) p 2 y

linesz—y=—-4,zr—y=4,3x+y=0,3x+y=8. Sinceuw =x — yand v = 3z + y, R is the image of the rectangle

enclosed by the lines u = —4, w = 4, v = 0, and v = 8. Thus

[fatdn + 894 = [*, [5G —50)[3] dodu = [*, (30" — 5u0] )

v=0

=1 *,(96 — 40u) du = 1 [96u — 20u?]" | = 192

20
03

7 9y _

CAww) = 6, 2> = 4u? and the planar ellipse 92 + 4y < 36 is the image of the disk u? + v < 1. Thus
u, v

Jlpa®dA=[[ (4u*)(6)dudv = [77 [}(24r° cos® 6) rdrd = 24 [ cos” 06 [ r* dr

u24v2<1

=24[3a + 1sin22])" [1r] ) = 24(m)(3) = 6n

~1/5 2/5
-3/5 1/5

1

23. Lettingu =z — 2y and v = 3z — y, wehave 2 = $(2v — u) and y = (v — 3u). Then ozy) _ 5

A(u,v)

and R is the image of the rectangle enclosed by the lines © = 0, w = 4, v = 1, and v = 8. Thus

4 8
[l )%
R 3T—Y o J1 U

Yavau=L [Tudu [ Lav=2[2e]" [mpo]]® = £ 1n8
sldvdu=¢ Ouu s > v—g[au]o[n|v|]l—gn.

. Oz, 1 . .
26. Letting u = 3z, v = 2y, we have 922 + 4y = u* + 0%, 2 = %u, and y = 3v. Then 622 z; =% and R is the image of the

quarter-disk D given by u? + v* < 1,4 > 0,v > 0. Thus

Jfpsin(92% + 4y*) dA = [[, tsin(u® +v*) dudv = 0"/2f01 Lsin(r®)rdrdd = -3 cosr2](1) = Z7(1 —cos1)

—2



