HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 16.7 - 2, 3, 5, 9, 11, 19, 21, 24, 25

2. Each quarter-cylinder has surface area [27(1)(2)] = =, and the top and bottom disks have surface area m(1)* = 7. We can
take (0,0,1) as a sample point in the top disk, (0, 0, —1) in the bottom disk, and (£1,0.0), (0. £1,0) in the four
quarter-cylinders. Then [ f(x, v, z) d5 can be approximated by the Riemann sum
FL00)(7) + F{—1.0,00(=) + F{0,1,0) (=) + f{0, =1, 0)(=) + F{0,0,1}{w) + F(0,0, —1)(=)

=(2424+3+T34+444)7 =187 = 565

3. We can use the xz- and yz-planes to divide H into four patches of equal size, each with surface area equal to £ the surface

area of a sphere with radius /50, so AS = %[4}#{1.#’5_0}2 = 257, Then (%3, 4, 5) are sample points in the four patches,
and using a Riemann sum as in Definition 1, we have
[fy flx..2)dS = f(3,4,5) AS + f(3, =4,5) AS + f(=3,4,5) AS + f(=3,=4,5) AS

= (T+ 8 4 0 4 12)(25x) = 9007 == 2827

S rfuv)=(at+v)i4fe—v)j+(14+2u4+ev)k,0<u<20<v=<1and
rexre=(i+j+2k) x(i—j+k)=3i+j-2k = |ruxr=+3 + 12+ (=2)% = /14. Then by Formula 2,
Jllz+y+:2)dS= [ lud+vtu—v+142u+tu)|ry xr, d:1=f‘;‘if[4u+v+l}-vl4dudu

= V'ﬁful [21'.1,2 +u1r+u]::z dv = V'ﬁfnl (20 4 10) dv = m[ﬂz + ll:lv]; =11+

5.;=l+2.r+‘iyma—“_23nda—"_3 Then by Formula 4,

Bz By

[fez*y=dS = ff.ryu /{( _)2+(g—;)ﬂ+1m1=f§fj£y[1+2z+3y]mdyd;

dr
=v'ﬁfnfn[-r'y+2-ray+3-r y*) u!yd;;_v"_fﬂ [3=%y" + 2%y +‘5’]v-ﬂ“&

=m\rj{lﬂx:’+4.ra}dz=v"'l_ 13':':53-4-.1:] =17114

11. An equation of the plane through the points (1,0,0), (0, =2,0), and (0,0, 4) is 4x = 2y 4+ = = 4, 50 5 15 the region in the
plane : =4 =4 4 2yover D= {{x,y) |0 <o <1, 2x =2 < y < 0}. Thus by Formula 4,

[, zdS=[[, & /T=2F + @F + 1dA =T [} [} wdyde= 71 [} [ey]vm, _, dx
= VAT [ (-25* 4 25)de = VI [-32® 4 2]} = VI (-3 +1) = 4F

19 Sisgven by r{u,v) = witecosvj4sinek 0 € u<3,0< v = 7/2 Then
ru)l:rq,.=i)':I:—a-sinuj+cm1rk:|=—curilrj—5in1rkand|r1,.xr;.l:-.l,-"cm-izu-l-sinzu:l,su
@ xfE a3, . a3 a2 2
Tls(z=+2y)ds = [ [} (sinv 4+ v eosv)(1) dude = [ (3sinv 4 Deosv) dv

= [=3cosv + Osiny]" " =04+04+3-0=12
L1}



2. From Exercise 5, r{u, vl =(udv)id+(u=v)j+ (1 +2ut+v)k0<e <2 0o Ladry xrw =314+j-2k
Then
F(r{u,v)) = (1 4+ 2u + v)el=H o= { _ 301 4 2y 4 p)elotMo=d i 4 (u 4 v)(u=v)k

=(1+2u+v)e* = i = 314 2u+v)e” " j+ (u? = v?) k

Because the z-component of ry ® re 18 negative we use —(ry % re) in Formula 9 for the upward orientation:

JIoFdS = [[, F(=(ra xrs))dAd = fn fu [—'3 1+2‘I‘.!-+L:|E“ - +'i[l+2u+L}e" - +2(u’ =w }] du dv
=fu1f‘f i —f]dudu-?fu[ u? — ur? ::; 1::2'[;{%_21;2}&”

=2[fv-3"=2(§-§) =1

M Flryz)=—ci-pj+2*kz=gix y)= /2% +y? and [} is the annular region {(z.y) | 1 < =¥ +9° < ‘.-'}}. Since §

has dowmward ornentation, we have

for- o))
[ [ (v e [ [ (B o)

= a0 [ e = O [543
=—?ﬂ{ﬁ+$—%—;}=—¥r
B Flzyz)=zi-zj4+yk z=glry) = /4 =22 —y? and D is the quarter disk

{l[a::y}|l]£15 E:D*_:ygxm:}. 5 has downward orientation, so by Formula 10,
JTsF-dS = = [, [~e- $4 = 2* = y2)"2(=22) = (=2) - $(4 = 2* =) "2(=2y) 4] dA

ff( = I-z_y m'—,—4_12_y2+y)d;‘1
==[lp=* (4= (" + ") dA = = [ [ cos ) (4= r*) /2 rdr di
:_fnr.-’z._-mzﬁdﬁ f; Pa—r?)"2dr  [letu=4-r! = r?=4—uand—Ldu=rdr]
== 7" (3 + Leos20) o [{ —3(4 - u)(u) " *du

—[46 + L sin20] 7" __}[sf .g.uw] =—%2(=§)(-16+ 4) = -4~



