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1. Find the double integrﬂI\/ x* +3dA, whereD is the region in the first quadrant bounded by
D
linesy = 2x andx = 0, and the graph of the equatign- x* = 3.

Solution The intersection of = 2x, andy” - x* = 3 is obtained by % - x* = 3, = 1,x = 1.
Theny = 2.

[[/x +3dA= _[:J'Z:Z+3\/><2+3dydx=ﬁx/ %+3W %+3-23d
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2. Find the iterated integrzﬂjjlex2 dxdy by reversing the order of integration.
y

Solution J';J'ylexz dxdy= _U & ds, whereD is the triangle enclosed by lings 0,y = x, and
D
x=1. Regard regioD as a type | region, this integral is

X o 2 1 .7t 1
[7[e dydx=| x& dXZE[ élzo——z( el).

3. Find the double integr:ﬂ xydA using polar coordinates, where regms the region under
D

the liney = x, above thex-axis, and in the circlex(- 1) +y? = 1.

Solution
[[xyda= [ [ Psing cos9drd9=% " sirg cof[ #]7= [ sié coep
D
= _Z[Cosﬁ 6]77_/4 = —_2(_1— ]J :_7_
3 = 38 ) 12

4. Find the area of the parametric surface
r(g a)= (XY, 2 =(cosd(2 + cosa), sind(2 + cosa), sina), 0< <2 0<a< 21t
(See question 22, page 872, in your textbook).

Solution rg= (-sin @(2 + cosa), cosd (2 + cosa), 0),
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ro=(-cosé@sina, —sin dsin a, cosaq).

reXxrq=(cosécosa (2 + cosa), sin@cosa (2 + cosa), sirf @sina (2 + cosa)
+ co€ @sin a(2 + cosa)) = (2 + cosa)(cos&cosa, sinfcosa, sina).

[roxry| =2+ coxn

The area of the surface is
2m 21 _ . 2 _
J'O IO (2+cosa WOda = o] 2r- sim].” = &.

5. Find the area of the surfaBewhich is the part of the graph of the functidn+ Z = 2x inside
the cylinder bounded by surfacgs= x, and two planes = 1 andy = 0, in the first octant.
(Note that you may need the formq’la# dy= arcsin’ )

Jai -y a

Solution This surface looks like the following:

The projection of the surface ontey plane is shown as the following figure:
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y=0

0 02 04 06 08 1

= Jox- -1 -y
Z=2X- ¥V, % \/ﬂ \/ﬂ
o772~ 1 y 2x+1
1z 4z \/ 2X— y2 2X- y2 2x— y

Hence, the area of the surface is

4

= _U 22X+y12 dA, whereD is the region on the-y plane bounded by the lings= 1,y = 0, and
X_

the graph ofy = Jx as shown in the figure above.

By Fubini's Theorem, we have

jjfmddxj\/m(j ﬁd%d:

1/J— 7T
4 .

.[llﬁ — du= [arcsing

. N Vx
Use a variable substitution,= ,
\2X '[0 «/2x \V1-

Therefore A = —j V2x+1dx= 8[ (2x+ 1 ’2} :Tﬂz( 33 )

x=0

3
6. Find the are of the surface obtained by rewgithe curvey = XE+4i 1<x< 2, about the
X

. .1 1 (., 1Y
x-axis. (Recall thak™ +—+——,=| X"+— | ).
2 16x 4x
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) 1 1 1 1 1 1 A%+ 1
Solution.y' =¥ — —, J1+ '2=\/1+x“——+ :\/x“+—+—=x2+—: .
y 4x3 (v 2 16x* 2 16¢ V% V%

The area is
o[ X3 1) 4x*+1 of ¢+ 3) X+ 1 e 168+ 16¢+ 3
A=2m| | Z=—+— dx= 21 dx="—"—| ———— “d»
j1(3 4xj( 4% j L( 12x j( a2 j 24[0 %

8 2
_ 7T 16X +16¢" + 3dx:£[—2x6+8x2— 2(32} _ 515

— 7T.
2470 X 64

x=1



