Problem Set 7 — Double Integrals in Polar Coordinates

1. Convert the following integral to polar coordinates and evaluate:
1 V122
/ / (2% + 9?) dy dx
o Jo

2. Evaluate the double integral over the region R, where R is the semicircular region 22 + 3% < 4,
y=>0:
/ / Va2 +y?dA
R

3. Find the area enclosed by one petal of the rose curve r = cos(36) using a double integral.

4. Use polar coordinates to compute the volume of the solid bounded above by the paraboloid
2z =9 — 22 — y? and below by the zy-plane.

5. Evaluate the integral by converting to polar coordinates:

/Oo /OO 67(x2+y2) daj‘ dy



() The region of integration isthe quarter-glish x° + 32 < [ i The fost guadrants To polar coordinates)
2+ =riumddA=rdrdor withO<r < [ andl0< 6 < W/

J’O/fom(x? + Yol ydx =j;poj;{ rZwrdrdo ':Jqowzfo/ r3drde

The inner integrol gives (5;)/
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2) The region R isthe upper half of e dash of radius 22500 < r < 20 < 9 < T Since \/77 + Y2 =

jfk /77 +y2dA =fomj‘02wam =J;Ej02r?drd0

Te inner inteqrol 4s (f;-)j =5 %o

s

3) One patal of r = cos(38) s Traced when cos(30) > O~ Tabingihe patal centeral on 6 = O this runsfrom
0 =—n/6t0 6 =W/t~ The aren os

w/6 A cos(3)
j rdrde = 50052(39)@
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Using cos(u) = ”—“’;‘;@7
[ (™8 [ +cos(66) [ <inl(66) T
A=~ _— =-|0 —_—
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Plugging in: sin(m) = 0 and sin(~1) = 0) <0 e sive Lerms wnish~ We gt

/ /
=z (5-(-%))=2'3=7

4) The parabdod 2z =9 ~x2 —y? meets the xyfare wher 9 —r2 =010 r =3 The vdume is

v :J;m J‘o 2@ 1D rdrde = jogwr —)dr
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5) Convertin g to pdar: x? + y? =r? and e region isdlof R21 <0 0 <1 ¢ 010 < 6 < -

)iij_w ey dwdy =jo‘%j;w e~ rdroe

For the anner integal Lot v = r2rdu = 2rdr:

fo ordr 2j du =

So the whale thingis 2« § = m-

This is the classic Gawssan integrd resdt: since the dowll.e integrad. equals ( J‘_d, "’%Lz) =m we gt
J2 e dn = [



