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11. For intersection: xy = 1, 2x + 2y = 5.
Thus 2x2 —5x 4+ 2 =0, or (2x — ix —2) = 0. The
intersections are at x = 1/2 and x = 2. We have
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22, z = 1 —yYand ; = x? intersect on the cylinder
x* + y? = 1. The volume lying below z = 1 — y*
and above z = x7 is
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27. Vol =8 x part in the first octant
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28. The part of the plane z = 8 — x lying inside the elliptic
cylinder x* = 2y = 8 lies above z = 0. The part of
the plane z = v — 4 inside the cylinder lies below z = (0.
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22. The average value of x° over the rectangle R is

1 ,
_ x-dA
tb—a}(d—c-},m”
1 b . d
= -—— _'d_ d'
th—aud—c-)fﬁ ‘ rj:. Y

B 1 .;33—(13_(1:+H.;J+h}
" b—a 3 3 ‘

Fig. 14.3.22

23. The average value of x2 + y? over the triangle T is

—ff{r + v }dr‘l

——j fhf x4+ yHdy

as

2 " ( 5 }‘3)
=— dx | x"y+ —
a”Jo 3 y=0

2 ("2 3
= Tﬁﬁ [3_;’ (a—x)+ia—x) }d.r

2 a 3 2 7 3 ﬂ2
= — a’ — 3a~x + 6ax~ —4.r'"i| dx = —.
3{!2 i) |: 3

Vy=a—Xx

y=0—x

Fig. 14.3.23

24, The area of region R is
f (vx —x3)ydx = § sq. units.
The average value of 1/x over R is

1 JT
3]]‘ dA =3f d.rf
R X o X S
! 9
_ —1/2 2
= 3L (Jl .r) dx 3

Fig. 143.24




—
*

]

s

fu

EJ]

s a
ff (x? + v dA =f dﬁf rirdr
D 0 i
at

_21',[_:_

2
l
ff uz—l-}zdﬁl f dﬁ‘[ rrdr= ma’
i g
ff fdﬂ ﬂ_zw
Dx,f12+'|r

by f
ff |J.'|ﬂ’f1=4f dﬂf rcosBrdr
D 0 0

T2 3 3

a 4a
= 4sinf —_—=—

o 3 3

ma
x>dA = —: by symmetry the value of this inte-

D 4
gral is half of that in Exercise 1.

; Ti2 a
ff .rl}-"dA =4[ dﬂf r*cos” 0 sin® 6r dr
I 0 0

_ a_ w2 . 1,:’),9 o
= ‘5L s (2F)

g6 2 ra®
=5/ (1_ms(4e;)d5=§
ff vdA = f dﬂf rsinfrdr
o ] 0
Ti2 H
= (—cosd) —_— = —
0 3

Y3
ff (x +yv)dA = % by symmetry, the value is twice

that obtained in the previous exercise.

. 2 a
ff ety dA:f dﬂf e rdr
(2] 0 0
i




smﬂccr-:ﬁ
10. fj;?‘( +12d‘A f dﬂf ——— T

= ff ” in8)do — _ 520 cos(20)["
2 o 4

/3 a
ff{x +}']|d:4=f dﬂf (rcost 4+ rsin@yrdr
5 0 0

/3 i _’
=f [cosﬁ'+sin6‘]d5‘f rodr
0 0

a T3
= —(sinf —cos )
3 0
a (V3 '
I
xlaylg?
5
bi g
a I"
Fig. 14.4.11

ffrdAsz dﬁf rcostrdr
secd

2
= §£ casﬂ("ﬁ— sec E‘)dﬁ
42 2 e
—i_'slnlﬁl — —tan®?
3 0 3 ]
4 2 2
3 3 3

Fig. 14.4.12



/4
13. ff x>+ vyhHda= f dﬂf

—Iﬁ sect 6 do

1 w4

= If (1 +tan” @) sec’#df Let u = tand
0 du = sec2 6.d

1

=_ | (1+u?)du

(1. 1)

Fig. 144.13

2 1
14. ff In(x® +v5) dA = f db f (Inr?)rdr
x¥l4ylal 0 0
|
=4 f rinrdr
0

U=lInr dV—rd:

(Note that the integral 1s improper, but converges since
lim, gy rilnr =0.)

15. The average distance from the origin to points in the disk
D xlpyr=alis

1 5 1 [ @ 2a
mﬁffn‘ﬁ +y dA_mTEL d@ﬁ:dr—?.

16. The annular region R: 0 < a = /x> 4+ y? < b has

9 1 pd
area w(b~ — a). The average value of ~*+5%) Gver the
region is

_ [ e aa
a(b?2 —a?) |/
1 2w b 3
=ﬁf d@f e rdr Letu=r?
nG*—a 0 4 du=2rdr
b_
—Hd
n’(b- ( T f u

= —b2 2 (e_ﬂ_ — _bz).




1. R is symmetric about the coordinate planes and has vol-
ume 8abe. Thus
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R is the cube 0 = x, v,z = 1. By symmetry,
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R 15 the cube 0 < x, v.z = 1. We have
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Risbounded by z=1,z=2, v=0, y=1z, x =0, and
x = y+z. These bounds provide an iteration of the triple
integral without our having to draw a diagram.
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16. The surface z = /T intersects the sphere r> 4 72 =
where r> + r — 2 = 0. This equation has positive root
r = 1. The required volume is
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18. The paraboloid 7 = r? intersects the sphere r? + 72 = 12
where r* + r2 — 12 = 0, that is, where r = /3. The

required volume is
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19.  One half of the required volume V lies in the first octant.
inside the cylinder with polar equation r = 2asinfl. Thus
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20. The required volume V lies above z = 0. below
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