Consider the coordinate transformation defined by & = u + % andy = v.

A. Solve the system foru and v in terms of T and y.

8z,y)
Muw)

C. Find the image of the region {{:r:., y) ‘% << !'H'Td and () <y < E} under the transformation.

B. Find the value of the Jacobian

D. Use a change of variables to evaluate the integral fﬂ? f;:'izﬂm o (22 — y)el?® o dz dy.



Proactice Exom 3

Movember 17, 2023 5|:|-|_utiur!s"!u Work-out problems

1. Cenzider the coordinate transformation defined by x =0+ § and y = v

‘a} Solve the system for v and v in serms of x and 4.
s} Find the value of the Jacobian .}T;-L
(e} Find the imoge of te region

(d)

E |
{[r.gj‘%gxig-l_ and O = 5[512]»

u n-:| er Fhyg Fria "|!'.:l::li".'.l 1Han.

Jse o change of varichles ta evaluare the integral

Ly=+d)/ 2 4 (G -
jj Y (2 e =T dae dy
n gz

(e

)

)

The start of this is prethy easy. We know that v = iy, Afterwards, we con replace v in the equation far
stogets=u+4 — w=x-1 ;{f AEH,
}I'E:."-':'.IL; "'"':,{".’-
We compule
alx, i) gr g 1 -":_l ':|3‘ }:':?'\)
= det g % = 1.
dlu, v) m
For this port, we chonge eoch of the i:u:-rr'?_!nﬁnerh of the set that i given.
v T y+4 gy -1
= — = T ———— = 3 —_ 2
SR T 2 27 2 -
So the first inecuality gives W= T
v
n.-'_..eE :.'+ <= 4—2=,"-U{u-=::£
._.f

o
Flep|-m_'ir1g I with v in the second Inequality gme&ﬁl v < 2 Then we hove o square

Hea, )< o< 2end < v < 2]
“We first start with the integrand. In particuler, netice thet o = x = E — 20 = IZx—y, and therelore

|: H {dx--ipy® _ 'p'a[-ELr.'lL" _r.'"’:l_ .ﬂHEd.u" T

WETN
S owee hove L"'f’n ‘Lﬂ”‘g‘t /b:"JL ;‘L}F Lo

‘:{ ‘:ﬁ
||I_.|'|¢|-'l|l::'aI 2 3
f J{ Tx—g}e{“_'” r.h-u'y—f [ 21-’ ue"" r.|'u dv = (f b r:.'l.f] [J( Fued” E'lr)
rlI i i

Mow we only need o compute ecch integral individually. First, _,I:f vy =

Fror the ather integral, it's veeful to make the sunstitutian

ds = &u dy = $d5=2trd4.r

_— -3
F=u sifj=0 and  s(2) =16

5?.5- i E-I'—“ll‘l‘lF'IJ'I'E‘
{?:EHE 1Ii' = 1 fl o s = I|r_" |1 11{ N ]:'
| L U= — o D = i 1,

Comeining all of trese pur’rS togethes, we nave

|_| "1'.'|'l:-| .
@3




Use Green's theorem to evaluate the line integral

fo(6y + ) dz + (y + 2z) dy where C is the circle defined by (z — 2)* + (y — 3)°

0 Use Green's theorem to evaluate the line integral

fl:ﬁy + x}dx + (y + 2x) dy where C is the circle defined by [x = 22 4+ (y -3 =4
- |

Let (2 be the region that is the circle C filled in. Then if (M, N) = {E-y + x, iy + 2x), we |'I'::I"-f-&

f{ﬁy+ﬂdx+{y*2x}dy jf {————y dO

-0

= —4 - (The arec of )
Since (7 is o circle of radius.2, it has area 4. Therefore,

jg (6y + x) dx 4 (y + 2x) dy = —167.
c

= 4.



