Quiz 3

Let R be the domain in the first quadrant, bounded by the curves y = 4—22, y = 9—22, x = 1 and
y = 0. Let T be the transformation given by x = v, y = u—v?, that is, (z,y) = T(u,v) = (v,u—v?),
defined for all (u,v) € R

1. Show that for each (x,y) € R there exists exactly one (u,v) such that (x,y) = T'(u,v) (in
other words, show that you can solve for (u,v) if (z,y) € R). This will show that there is
some set S in the wv-plane such that T" defined on S is invertible, and its image is R.

2. Find the set S = T~(R), that is, the set of points in the uv-plane for which T'(u,v) € R, or
equivalently, the image of R under 7!,

3. Use the transformation 7" and your answers to compute the integral [, R TdA.

y 2_. XeV =) Ve X 2 2
\3; U'—U2 Y= '61\/ = ‘3-\’7<
Co )fs\r €°¢(,L\ (Y'ﬂ) e Po{%‘{" (“:\/)‘%*K-: x)
S W((A ‘\’{Aﬁ\,‘é 'T(u ,u) < (X/J)) omnd T-'(Xj):{)-f)(: x)

(A
\ 1. 3; q-x ) 3_{)(1: él 5 w-= d’
= 3")‘2 = wu=9 S is tle
B VL, :S Sest medql
| =4 = v=1 Yy Hioye
A
z V v

;6’.—0 =) (A
3 T (uwgh’bl( ' T7 s abo €
jaco ‘om :
9()‘/:12 - o 4
2 (wv) )4, -2v

7 5 ] Ju
ggxe‘ﬂ&: g f"l"/d"d’“‘

« L
N 3 . J
= A P w - | _oouwo P 1 Sl S
2 |, — g i "z°

< 1 ‘12 4



