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Q1 ) Evaluate Sisi
,
e
" dx dy .

So 1) Idea : Applying Fubini 's Theorem (Stronger version) to interchange

the order of integration .

Stop 1 : Describe the region of integration D using given order cos variables.
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Step 2 : Describe D using different order of variables .

D= { ( x , y) e IR
' I 0 Ex E3 : OH s 'S }

Step 3 : Interchange the order of integration using Fubini 's Thin .

So's!
,
e
"

dxdy = SP SE e"dydx = S:[ ye'T! dx

= xe
"
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= I [ ex
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Q2 ) Find the volume of the solid bounded by the cylinders

z-- X
'

, y = x
' and the planes 2=0 , y-

-4 .

So 1) Idea : Draw some figure to help determining the double integral .

Step 1 : sketch the solid z=x2
z
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Step 2 : Describe the region of integration D .

D= { IX. y ) e IR
' l - 2E X s 2 : XI YE 4 }

Step 3 : Compute the volume by Fubini 's Theorem
.

Volume = Sfx'd A = S? Six' dy d x ( By Fubini 's Thm)

= S:[x' y 34×2 dx = 5214×2- xD dx = 25044K- x4) dx

= 2 I - If = 2 ( E - E) = ¥



Q3) Find the area of the region inside the circle ( x- h't Y'=L

and outside the circle X't Y'=L .

Soll Idea : Determine the polar coordinate description of the region .

Step 1 : Sketch the region D.
ay
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Step 2 : Describe D in terms of polar coordinates .

X't y 2=1 ⇐ r =L

Put x= roosa , y = tsing :

(where r >o , -ITE OsTt )
{
(x- if -142=1 ⇒ r=2coso

y
^
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D= { (r. O ) E lo , too) x E- IT .TN/-IzEOfIz'
,
Isr E 2 cos O }



Step 3 : Evaluate the area by a double integral using polar coordinates

Area = If IDA = Ii Siward r do
= 5¥
.

LET:O do
= -47,14 coso - D do .

= f! 14 cos' o - 1) do
Tl

= Sf 4. (Hague) - 1) do

= f! ( I + zwszo) do
= Iot sin 20 = Iz + Ez


