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3. Theregion R is more easily described by the rectangular coordinates:
R={(xy)l -1<x<1,0<y<ix+1)

1 rixsd
Thus ”R f(x,y)dA = fﬁljoz 2 f(x, y)dydx
5. jin j; rdrde represents the area of the region R = {(r,0)|4 <r <7, 7 <0 < 2r},

the lower half of a ring as shown below.
r=4

J7 [ rardo = [T 00 = (4 ) @9 -16) = 2

7. ”D xydA, where D is the disk with center at the origin and radius 3.
D can be described as D = {(r,9)| 0<r<30<6c< 27r}
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”D XydA = fz Ij(rcos(?)(rsin(?)rdrd@ = ijz r® cosfsinfdrdo
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9. HR cos(x? + y?)dA where R is the region that lies above the x-axis within the circle
X2 +y2=9



D can be describedas D = {(r,0)] <r<,0<6<}

11. ” e**¥*dA. The region of integration is shown below.
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Switching to polar coordinates we have

”e*"z VA = I__I e"rdrdg = J.__[ e rz} do
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15.  Find the volume under the cone z = /x? +y? and above the disk x2 +y? < 4.

V= [ PEFYEOA =[]0 P rdrdo = [ do [ r2ar = [015° [ 4r°]) = 2n () = &

21.  Theconez = ,/x?+y? intersects the sphere x2 + y? + z2 = 1 when
X2 +y2+(Jx*+y?)2 =1lorx*+y? = +. So: .
V= ”Xz y2<1 (\/1 —x2—y? — [x2+y? )dA = jo”jof(\/l —r2 —r)rdrdo
+y2<%

=j§”d9jf(r,/ﬁ—r2)dr=[ 0r[-+@-r2)7 - ir ]%
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23. Use polar coordinates to find the volume inside both the cylinder x? + y? = 4 and the
ellipsoid 4x? + 4y? + 72 = 64.
SOLUTION

i
ﬁﬁ&a
N

The ellipsoid intersects the x, y-plane in the circle x? + y? = 16. Thus, our region is
bounded by the circle x? +y? = 4. So, in polar coordinates we have the equation r = 2. Next,
we can solve the equation of the ellipsoid 4x? + 4y? + 22 = 64 forz, i.e.,

7 = +2./]-x? —y2 + 16 which can be rewritten in polar coordinates as z = +2,/16 —r?>. The

volume of the solid can now be written as:

2]2”]2(2./16 2 )rdrde - 6437+ 5125

25. Use a double integral to find the area of one loop of the rose r = cos 36.
r = cos 360




r=0=cos30 =0o0r30 =7 orf = %. Thus for the loop in the first and fourth quadrants
we have —& < 6 < . Using symmetry we get

B % cos 30 o
Area—ZJ‘O _[0 rdrde—ﬁ
29. Evaluate

J.(l) I;/W(x + y)dxdy

by converting to polar coordinates.
The region of integration is the part of the circle of radius /2 centered at the origin in the
first quadrant below the liney = x.
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Thus

7z
e J (cosO + sing)de

.[: I;/m(x+y)dydx = J.%J.ﬁ(rcoseﬁt rsing)rdrdd = J.T[? X

2J‘ zéﬁ[ﬁ 2 4., 1}_2J‘

= [sind — cos@]o% = 5 5
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5.



jz j; J';/ﬁ zeYdxdzdy = jz j;(\/l — 72 )zeydzdy
A e

0

_ 1 (Pevgy = Led-
—3'foeydy—3(e 1)

9.  Evaluate [ [[_2xdV where E = {(x,y,2)] 0<z<y,0<y<20<x< [4-y?}.

J[] 2xdv
= fé j(‘)/m jz 2xdzdxdy = js IS/W 2xydxdy = j§(4 —y2)ydy = [2y% - %y“*]z =4

11.  Evaluate HIE 6xydV where E lies under the plane z = 1 + x + y and above the
region in the xy — plane bounded by the curvesy = /X,y = 0,and x = 1
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HereE = {(x,y,2)[0 <x<1,0<y< /X,0<z<1+X+Y},s0

[ jE exydV = [ (1) jf j(l)my 6xydzdydx = jé | f[nyz]ijé*X*ydydx = (1) jf 6Xy(X + Yy + 1)dydx



= _[;[3xy2 + 3x2y2 + 2xy3 ]V dx = _[;<3x2 +3x3 +2x3 )dx = [ X3+ $x4 + 4xF ](1) =&

17. j”E xdV, where E is bounded by the parabaloid x = 4y2 + 4z2 and the plane x = 4

The projection on the yz — plane is the disk y? +z? < 1. Using polar coordinates y = rcos®
and z = rsin6 we get:

[1[ xav =] jD[ [ xdx]dA = L[] [42 - @y?+422)* JdA = 8[" [ [1 - r]rdrde

Ay2+472
- 8, do r - r*Jer - B[ 417 - 41°]; ~ £x
19.  Find the volume of the tetrahedron bounded by the coordinate planes and the plane
2X+y+z=4.

The plane 2x + y + z = 4 intersects the xy-plane in the liney = 4 — 2x,




SOE={(x,y,2)[0 <x<20<y<4-x0<z<4-2x-Yy}
=V=] Z | ;1—2xj-;1—2x—y dzdydx = L&



