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,}
X' DA

,
where D is the region bounded by the ellipse 9×2-1442=36 .

Sol ) Idea : Compute the integral via a suitable charge of variables .
y

Step 1 : Describe D
. Picture : D

D= { lx.net/22/9x44y'S 36 }
E. -3

Step 2 : Apply a change of variable {
X - roost

, where pzo .

0*42'T

Y =3P sin to .

then 9×44y 's 36 ⇐ 36ps (cos't + sink) s 36 ⇐ PS I
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Step 3 : Compute the Jacobian ⇒
.

3Ypo, =/ III. III. 1=12910 -" sin * 1=6 plait + sink) = Gp3. sin to 3 P cos to

Step 4 : Apply the change of variables formula
.

¥ X'dxdy = ¥12poos*5116pldpdlo ) = 245%50 P' cosyodpdlo
= 24 (Sj
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aosyodfo ) ( So
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p'd p ) = 24 [E-
'

sin To
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. [¥] to = 24 . IT . I = 6Th,



Q2) Evaluate § cos Y¥dA ,

where D is the trapezoidal region with vertices 11,07 , 12,01 ,
( O , 2)

,

( O , I )
.

So 1) Idea : Simplify the integrand by a change of variables and compute the integral .

Step 1 : Apply a change of variables { Y
,
⇐ { Y, II

''

⑤ D
'

2 a D #=2
Picture :

⇐

I ④
Xty= I V-U= O

① xty = I ② V= I

Boundary ④ 4=0 ⑦ Utv= o

equations: { × + y = 2) ⇐ { TOI V = 2 } i . D ' = { Luis EIR' l l EVE 2 . -vs u s v}
X = O IVO V- u = 0

Step 2 : Compute the Jacobian 3Yn
.

t÷÷¥÷H¥¥t. - t.

Step 3 : Apply the change of variables formula .

If cost ''¥x ) dxdy = cos Eod - II du du) = IS! [ cos Edu du = IS:[ v sin I Iudv
= IS! (vs in L - I- vsin D) du = (sink Sir du = sin 1. [ ¥3? =3 sin 2,



Q3) Evaluate X e'"""" DV
,
where D is the portion of the unit bull x'ty't if I

that lies in the first octant
.

Sol ) Idea : Adopt the method of change of variables using spherical coordinates .

Step 1 : Describe D
.

Hix.... ¥,
""

.

'
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X =p sin locos O P 20

Step 2 : Apply a change of variables { y =p sinlosino ,

where {Off ETI
Z =p cost of Os 21T

X't y't z 's I ⇒ PEI O El

then { 2- so ⇐ los .

'
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Step 3 : Compute the Jacobian 3%4679
.

zxn.io#rt:i:.:::::.::s:::::siii:::in:fasin.l :÷:÷: :::÷÷→÷l
=
p
'

sin to ( t- sin O) ( - sin' lo sino - as' to sin O ) - wso I- s into co so - wife cos O))

=p'sin lo ( since + cos' O ) = p'sin P .

Step 4 : Apply the change of variable formula .

S! x e
""""dxdydz = Sf! 1psinto cos o) e

"
( IP'sin lol dpdlo do)

= To p' e" sin to coso d p d to do

= I wso do ) ( SF sin to d lo ) I Sip' e" dp)

= [ since . EE - sinful! - K
'

Yo - toe dips)

= I . ¥ o Ile - Ee"Ii ) = Is

Reina Evaluating the triple integral using spherical coordinates is the same as step 4 .


