Homework 6 Solutions

4. (a) The subrectangles are shown m the figure. g
The surface is the graph of f(x,y) = = + 2y* and A4 = 2, so we estimate N
2 2
V= ffR(x-l—Zyz] dA == 221 221 f(x:Jy:JJ AA s
i=1 j=
= f(1,00AA+ F(1.2) AA+ F(2,0) AA + f(2.2) AA
=1(2) +9(2) + 2(2) + 10(2) = 44 o0 1 2 =
OV = [fpe+27)dA= 3 3% f(@.5,) A4 ’
i=1 j=1 4
= f(L1)AA+ F(1.3) AA+F(2,1) AA+ £(2,3) AA o|e
=2(2)+ T2+ L(2)+2(2) =288 2
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18. —dA = —_—dydr = 1 d. —_—dy = - t
fL1+y2 ‘/0\‘/‘ 1+ — dydr = f( —|—.r} xﬂ T Y z—l—a:r: lJ[:am y]u
—(1+3-0)(5-0)=3

30. The cylinder intersects the zy-plane along the line = = 4, so in the first octant, the solid lies below the surface z = 16 — =*
and above the rectangle R = [0, 4] x [0, 5] in the xy-plane.

V= [ fH16 —z?)dedy = [(16 — 2°) dz [Jdy = [16z — 12°] [v], = (64— & —0)(5 — 0) = &0
14. 1 -\f’; 1 y=+T
f f (I+y}dydx=f [-rer%yz] dx
0 Jaz? 0 y=z?
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= [ 3 - et - ] =
2. V= [ [ " zdydz

= [ e[v]) 2" de = [y (20— 22%) dx
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Homework 6 Solutions

28. ¥ By symmetry, the desired volume V7 is 8 times the volume 17 in the first octant. Now
(0,r) 1, .2 2 T opafrE—y? T E=1/72 — u2
xityt=r Vi = f "rz—yzdxdy=f [x,f-,-z_yg'] B v dy
. o Jo 0 =
=" =y dy = [y — 3v7] =37
0 (0} x
Thus 1 —I?ﬁra
44, Because the region of integration is
¥
D= {(.ry]|arctan.r<y<% 0<=x 51}
={(z.9) |0z <tany, 0=y < 3}
we have
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48. (11} 1 pl 1 py 1 ey
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= fu (e —1l)ydy = %{e— 1:}_7,.2]0
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==(e—1
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26. The two paraboloids intersect when 3z° +3y* =4 — 2> —y* orz® +3* = 1. So

V= ff 1(4—x?—yz)_3(32+y2)]d.4=fwf4(1—rz)rdrda

= +y? <1

— ;Wdﬂ' J’;}(Llr—alr‘g}dr: [9]3W [2;»-2—;-‘*];:2”-
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28. (a) Here the region in the zy-plane is the annular region r; < z* + y* < r3 and the desired volume is twice that above the
zy-plane. Hence

2T pra 2T T2
V=2 ff 1#7‘%—3:*—3;"65.-1:2/ / 1|.Fr§—r2rdrd€=2/ dﬂ'f \Jri—rirdr
L] 1 ] ™1
2

<2l gyt <r2
f 202/2]™ _ 4w 2 2432
—T[ —77) ] = F(rz — 1)
™
(b) A cross-sectional cut 1s shown m the figure. e
Sori = (3h)" +rf or 3h? =r} —ri. .
Thus the volume in terms of h1s V = & (%hz)gﬂ = ZIhK. A
"
s -
¥ w2 r2cozf 3 w2 [1_3]r=2cozf w/2 (g 3
32, I ridrdd = [[7 [37°] " a8 = [[77 (£ cos® 6) df
yi=2x—x? . L,
b orr=2cos#f =3[y (1 —sin® ) cos 6 dp
n =%[sin3—%si]’l‘?6‘:|:f2=1?ﬁ
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