= J] s [f

2242 <4 (z-1)%+y2<1
z20,y20 y=>0

/ rzcosedrde f"/2 2eo6 12 o5 0 dr df

= 0"/2 1(8cos8)dd — f"lz 1(8cos*9) db

= § — 5 [cos®Osinf + 2(9+sm6?cos0)]"/2

= §- 30+ ()] = 5

@ (a) Here the region in the zy-plane is the annular region r?2 < z? + 1,/2 < r2 and the desired volume is twice that

above the zy-plane. Hence e
V=2[[3csasy2ng V2~ 2 —yPdA=2 [ [[*\/r] —rirdrdd

=2 (a0 f AP = (= (d =T 02D

,,,,,

(b) A cross-sectional cut is shown in the figure. So rZ = (-;—h) +73

orin? =r3 - 2. Thus the volume in terms of h is r

V= (3R = 54 h

< -

Q 30.)(a) The total amount of water supplied each hour to the reglon within R feet of the sprinkler is
V= fo e "rdrdf = f de fo re”" dr = []2" [I—re T — e"'];2
=27 [—Re_R —eRr0+ 1] = 21r(1 —Re R - e'R) f

(b) The average amount of water per hour per square foot supplied to the region within R feet of the sprinkler is

v v 2(1—Re'a—e'R) 3 .
m == o0 ft® (per hour per square foot). See the definition of the average

value of a function on page 844.

@ We first find the area of the face of the surface that intersects the positive y-axis. A parametric representation of the
sufaceis z = z,y =1 - 22,z = zwitha® + 22 < 1. Thenr (z,2) = (z,v/1—2%,z) = r,=(1,0,0),

1—:

r: = (0,—2z/vI— 22, 1>andr,><r,—<0—1—z/\/1-—z2) = reXr|=4/14+ % 7—2
le-z

1-:2
A(S
(8)= //32+,2<1 Ire xre| dA = / /,/1_,2 mdzdz

- 2
— * 1
=4 / / \/ﬁ dz dz (by the symmetry of the surface)

Ju=

0 0 or o
np+IN /“P /=“P"Pzn+l/‘ //
1 Y3 v/ x
uay] ‘(n‘asod —‘aurs) = *x x "apue ([ ‘asoon‘awWsn—) = 1 ‘(0 ‘auis‘as00) = ﬂa

|1t enp +n|mE+1+mnE

]
1

2
z

(27 + 1)+ 2]

=SV



This integra jg improper (When z = 1), so

t oprv/1-32 1 tm
= ]j A= dz = li 4 T
A(S) t-lillll‘lz./o‘ V1,2 %%az t~11n— /0\/1—z2 z
t
= lim 4/ dz = lim dt =4
t—1— 0 t—1-

e COngruent faces,
Alterag e Solution. T he face of the surfaee that inger
r(r,8) = (:c,cosé‘,s'm&} tor -3 <48 = § and z* +2% < T L sin?y AN PN
S V1-sinig ® —cosf< o, < 086, Thep r, = (1,0,0),
andr, x py = (O,—cos€,~sin6?) = r. x rg| =
AS) = [/ Jone 1dzda=j_”,{f2 2c0s9df
4(4) = 16,

~V1-~sinZg <z
ro = (O,—siné’, cos 6)

1, so



