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CHAPTER 15 MULTI.PLE INTEGRALS 

I h r 1 1  I 1 1  I 1  (b) J;( J:, jiv I d-. d ~  a,, = 2 J; L ~ Z  A- d ~ ?  = z J: [f x"!] 1 1 .  = 2 $& ~y dy = f Y"l = =I. 

0 
Tllis is  tlic 101~1 VOILIIIIO betweel? z = O and 2 = xy. Because we talrc the nbsulule value, the volrrmcs 

9. Since the s~~rlhce area i s  47~. we need lo lind $I so that the area lit is T. 
1 n = ~ ~ ~ ~ ~ s i i i ~ d d d + = ? ? r ~ ~ s i n r l , r i d , = 2 ~ ( - ~ 0 ~ @ + ~ 0 ~ 0 ) . ~ 0 ~ = I - ~ o s $  COG$=? 

;;$ qb=E 3 ' 

- J- (x -I- y) dl! LJX 

(x -1- y )  dx dy + ji; (r 4- p) dr dl). (b) .I-I I ] - & ?  
Note that the circular parl of the curve i s  l7 = - J1 - (x - I )' or x = 1 & J-. 

1 1 .  (;1) j f i ~ / 2  J;; /(sin O+ros fl) r -  i sin coa 9 dr do + ,I:,? J,'/('~* 3 r -  sill 8 cos 0 dl- dB 

ib) 0 

7 7 (b) Sii~ce tlie semic:ircles satisfy xx.' + yL I and x2 + Y 2  = 4, wc have 017 X- + :ij- = 1. 
1 I 7 1. 

= - and on xZ + y- = 4, 
7 3/2 8 9 (x' -1- y) 9 (x' + y - )  3 3 / 1  = 

(c) A lower bouncl is i l i c  m i n i m ~ ~ m  val~re ti lnes rlw area, that is, . 
= @. 

An upper bo11n.d i.s the maximum va.lue limes the area, tl1s.t is, 1. - = 3" - 2 '  

I 3. (a) {(I-, 8) I 0 I r S; 1.  5 5 0 5 $1 
I \ 7 i~ /L l  7 (bj J & ~ ~ ~ , ~  x d~ = J) J.,,.~, r -  ~ s o ~ B c / , +  = J;,' [r' s~IIo]'""" dr = -fi~i r2  dr = -$ 

~ / 4  
9 I .7n/4 7 7 ~ / 4  

Y d~ = ,la P- sin B dB dr = s,' [-r2 cos el,,, dr = 0 

14. (a) / 
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