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QI ) Evaluate If X 'd A
,  where D is  the region

bounded by the ellipse
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.
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Step 2 : Compute the Jacobian 3Yu

.

3YiF¥¥¥t=l : ska .

Step 3 : Apply the change of variables  formula
.

§ x' dxdy = If,

45.461dudu ) = 24 Sf,
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Remark : Alternatively

,

one  may try another change of variables

{
X = roost

where O EPE I
,

O f f s 21T
.

Y =3 P sin to
.



Q2 ) Evaluate § cos 'f¥dA
,

where D is  the trapezoidal region

with vertices ( 1,0 )
,

12,0 )
,

( 0,2 )
,

10,1 )
.

Sol ) Steph : Apply a  changed variables {
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Step 2 : Compute the Jacobian 3Yn
.
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Step 3 : Apply the change of variables formula .

If cost ''¥x ) dxdy =

cos Eo d- It du du ) = IS ! I cos Edu du

= IS ?
 

[ v sin II du  = I Silvsin I - I -

vs  in  H ) du = ( sink Sir du

=

 sin I. [ I ] ? = Zz sin 2
,



Q 3) Evaluate Sff X e
"

" " " DV
.

where D is  the portion of unit bull

city 't  2

'

fl that lies  in the first octant
.

Sol ) Adopting the method of change of variables using spherical coordinates !

Step I : Apply a  change of variables

{
X  =p sin locos O

Y =p sin to  sin O

2  =p cost
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Step 2 : Compute the Jacobian 3%76.34
.

- p sin lo si

zi¥÷f¥÷÷¥÷÷÷÷H:÷:÷: :÷÷÷:

.si:
::L

sink  cos O Cost  cos O

=p 's into I sin to  since
assets

,Yoo

-

%: I

cost

=

p
'

sin to ( I
- sinOH - sin

'

losing - as

'

to sin O ) -

w so I -

s into co so
- wife  cos O ) )

=p
's  in to ( since +  cos

'

O ) =p 's  into

Step 3 : Apply the change of variable formula
.
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dxdydz = S lpsinlowso ) e
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Remark : Evaluating the triple integral using spherical coordinates

is  the same  as  step 3
.


