HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 15.3 - 5, 9, 13, 16, 19, 32, 37, 44, 51, 55, 57

5 [ f;g cos(s®) dids = [ [!;rl:'uzi{sf:']I]:;2 ds = [ 5" cos(s®) ds = % sin(s*)], = & (sin1 —sin0) = 2sin1

[i] =l withu = r, de = sin rdx

o [fpzdd= 7 Ii'l:ﬂ'd!.fdlf=L’[E:r]“"i“’dm=fn'1+ﬁnmdm[ kg by parts ]

= [—:I‘l:ﬂ-il‘-+l-?i.l'.l:1‘]: = —gosT4+sinT+0—snl=x

13 ! _ As atype [region, D lies between the lower boundary i = 0 and the upper
boundary y =rfwrl < r < Lso D= {[ry) [0 £z <1,0 £y < z}. [Fwe
describe [ as a type Il region, I lies between the left boundary = = 3 and the

rightboundary z = 1forl €y < Lso D ={(ry) |0y = Lys =<1}

x

Thus [f,wdAd = [ [ wdyde = [ [zy]) Z0de = =¥ do = 3], = §(1-0) = for

y=0

JfpzdA= ][ zdzdy = [} [422]27 dy =4 {1 -y =4[u— 4], = 4[(1-4) -0] = 4.
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16 N Asatypelregion, D= {[z,y) |0 Sz <4,z <y < 4} and
0, 4 4. 41
ffﬂy"’e“'dﬂ = j';j:yze"" dy dx. As a type Il region,
P - D={(x,y)|0<y<c4,0<z<y}and [[,p'e™¥dA = [ [ y"e*" dedy.
Evaluating Iyre“'dy reguires integration by parts whereas fyze‘" dx does not, s0
0 x the iterated integral corresponding to £ as a tvpe 11 region appears easier to evaluate.
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By symmetry, the desired volume 1 15 8 times the volume 17 in the first octant.

Mow
P’1=ff ﬁfrz—yzirdy=f [;r r"’—yz] ! dy
o Jm ] Tml
Ill LR 1] i _ j‘nrtrﬂ _ yﬂ} d'y —_ [rﬂy _ %yalg = -E;lJ
Thus | = 2%
37. The solid lies below the plane z =1 —x —y E
orx + g + z = 1 and above the region ) 0,01
={(z.)|0€2<1,0<y <1z}
in the: zy-plane. The solid is a tetrahedron,
1, 0%
x -
(L0, ¥

Because the region of integration s
D={(z.y) | <y £4022<2]
={(z.¥)|0€z< FO<y <4}

we bave [7 [% flz.y)dydr = [f, flz.u)dA = [} [¥F f(z.y)d=dy.
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Linfy® + 1|] =1{In0—In1) = 41n0

8 0D={zy)|0sr<], —s+1=<ysl}ufiry)|-1<z<hz+1sy <1}

U{lzy) 02221, 1€y Se—1}U{(zy) | 12220, -1y £ —=—1}, alpypel

ff:rdA ff zdydﬂf_ll“zdydﬂff_l 1::Fydz+fj;_‘_L:rdyd'z

= flf f = dy dx [by symmetry of the regions and because f(z, y) = * = 0]
01—

- flfnl dr = 4[%;1'4]; =



57. Here ) = {{:.t:,y_] |:z'ﬂ 4+t = -i-_.:.[: >0y > l]l},m'u:l[] < I::rﬂ +g,rﬂ::l2 < H-:lz = —f‘g < —[:rﬂ+yﬂ}|2 < 0 sa
e g 0 £ 0 ) gince e isan increasing function. We have A(Q) = 5= {é]z = <=_ 50 by Property 11,

e A(0) jLe—{=“+n“J“¢4 <1-4(Q) = Ee MW < ffqg—{=2+n'=]2d;1 < <L or we can say

2}2

0.1844 = qu e~ H g4 < 0.1064. (We have rounded the lower bound down and the upper bound up to preserve the

inegualities. )



