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1054 CHAPTER 15 Multiple Integrals

y EXAMPLE 4 Find the volume of the solid that lies under the paraboloid z = x* + y2,

(= 1y above the xy-plane, and inside the cylinder x> + y? = 2y,

(or r=2cos ) SOLUTION The solid lies above the disk D whose boundary circle has equation
/ x* + y* = 2x or, after completing the square,

Ze ) (= 1P 4y =1

0K 1 y? ¥ (See Figures 9 and 10.)
‘ In polar coordinates we have x* + y* = r®and x = rcos 6, so the boundary circle
becomes r* = 2rcos 6, or r = 2 cos 6. Thus the disk D is given by

FIGURE 9 D={(r0) |-w/2<6<w/2.0<r<2 cosf}

z and, by Formula 3, we have

V= “ (¥ + y*)dA = j‘w/« rcosgrzrdrde _ J.,,/2 [i]zcmede

/2 J0 —a/2 4 5

/2 - /2 (1 + cos 20 \2
=4j/ cos4ode=8f" cos40d6=8j (—5’8——> a9
—-w/2 0 0 2

4

o =2 [™*[1 + 20520 + §(1 + cos 46)] ap
y
FIGURE 10 30 L (3N (7 3w
= 2[50 + sin 260 + §s1n49]0 =D CTL T A

15.3 EXERCISES

1-4 A region R is shown. Decide whether to use polar coordinates 5-6 Sketch the region whose area is given by the integral and

or rectangular coordinates and write I[ f(x,y) dA as an iterated evaluate the integral. 1
integral, where f is an arbitrary continuous function on R. 5. J /4 J‘ . 6. [ & J‘ Zaing rdridd
. w/4 Ja/2 Jo
1. ¥ 2. y
) 5

: 1 S
R % ) R 7-14 Evaluate the given integral by changing to polar coordinate €2
1% s ; > 7. [[,x*ydA, where D is the top half of the disk with center the
Yy x =i 0 1w origin and radius 5 4

8. [{, (2x = y) dA, where R is the region in the first quadrant
enclosed by the circle x* + y* = 4 and the lines x =

andy = x
3 y 4, y i ) X
9. ||, sin(x* + y*) dA, where R is the region in the first quadras
p between the circles with center the origin and radii 1 and 3 7
A R Vl\‘, w5 .
= 1, b \ 10, J J 3 3 dA, where R is the region that lies between the
] 0 T o~ 5y W Xty
IR circles x* + y> = a®and x* + y> = p with0 < a < b
_.‘3._
- 1. [J, e™ " dA, where D is the region bounded by the semi-

circle x = /4 — y? and the y-axis




