Ma 227 Exam |11 B Solutions
12/4/12

Name:

Lecture Section: Recitation Section:

1[30 pts.] Evaluate the surface integral
[F-dS=[[F.Tds
S S

where

= - - —

F=yi+xj+zk
and S is the surface 3x + 3y +z = 6 in the first octant oriented with upward normal.
Solution: To parameterize S let z = 6 — 3x — 3y then

P =xi+y] +2K =XT +y] + (6-3x-3y)K

Py =17 +0] -3K

TTK
TxxTy=|1 0 -3 |=3i+3j+1Kk
01 -3
OnS
FE=yi+x]+(6-3x-3k
SO

ﬁ'(?xX?y> =3y +3x+6-3x—3y = +6

The projection of S into the x,y-plane is the line 3x + 3y = 6 ory = 2 —x. The region of integration is
the triangle, T, shown below
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Thus

[[60A =6 - (Area of T) =6(%-2-2) - 12
L

J-cz) I(z)_x(G)dydx = 6.[0%(2 —x)dx = 6|:2X— %E = 6(4-2)=12

jﬁ-ﬁ’ds
S

2 [30 pts.] Use Stokes’s Theorem to evaluate
= _ - 9 L=
J.J.ScurIF-ndS—J.J.S(VxF) nds

for the vector F = X1 — Y], where S is the hemisphere x2 +y2 + 22 = 9, z < 0. Use an outward
normal.

Solution: Stokes Theorem says
J.J.S curl F - nds = IIS(V x F) . nds = §as FE.d?

We calculate ffas'_:) -d7 . Now &S is the circle x2 + y2 = 9, z = 0. We note that the orientation of the
surface corresponds to a clockwise traversal of the boundary circle We parametrize this as

X = 3sint, y = 3cots, z=0 0<t<2n
On oS
F= 3sintT—3costT
and
T) = X7 +Yy] +2zK = 3sintT +.3cost] + 0k
= 7'(t) = 3costi — 3sint]
Thus,



2 2 s 2. |21
§ F.d?P = J. " (9sintcost + 9costsint)dt = j " 18sintcostdt = 18810t | _ g
s 0 0 2 1y



3 [20 pts.] Let S be the closed surface of the solid cylinder T bounded by the planesz = 0andz = 2
and the cylinder x2 + y2 = 9.

Calculate the surface integral

”ﬁ-ﬁds

S
where

F=(x2+y2+22) <XT+ yj + zﬁ)
Solution: We will use the Divergence Theorem which is

J'J'f:' .Tids = J.”V - FdV.
F=(x2+y2+ 22><XT> + (X2 +y2+ 22><YD + (P +y?+ 22><ZE>

divF =3x2 +y2 +22 +x2 +3y2 + 22 + x2 +y2 + 372 = 5(x2+y? +122)
Then
J.J‘IE - Ads = j“S(xz +y2 +22)dv
S T
Using cylindrical coordinates to evaluate the integral we have
- 2m ¢3 p2
” F - Ads = ”T.J.5<x2 +y? +22)dV = Io Io J.O<5<r2 +22)r)dzdrdg

S
- 5_“? jj[rg’z + %]idrde = 5!(2)” Iz(2r3 + %r)drd@

_ 5[2”[% + %Tde _ 5[2”(% +12)do

0 0
105Y ., _
_5 (—2 ) 21 = 5257
4 [20 pts.] If
27 1
A=| 14 -1
13 1
Find AL,

27 1 100
Solution: We form 14 -1010
13 1 001



B 1100 | 14-1010
10 SReeRil 27 1 100
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2 _)—2R1+R2 and —R1+R3 O _1 3 1 _2 O
1 0-12 0-11
14 10 1 1011 4 -70
0 -1 3 1 20 |-RetCDRzandRi#4R2 | g 1 3 1 _2 0
0-12 0-11 00 -1 -1 1 1
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00 -1-11 1 00 -1-11 1
1011 4 -7 0 1011 4 -7 0 |
1 3-120 |- 01 3-12 0
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1 -3 -1 2 0 |->MReR13RsR2 | g1 0 2 1 _3
1 1 -1 41 001 1 -1 -1
7 4 11 |
Thus AL = 2 -1 -3
1 -1 -1
271 7 4 11 100
Check (not required) : AA1 = | 1 4 1 2 -1 -3 |[=| 010
13 1 1 -1 -1 001




Table of Integrals

[sin?xdx = — %cosxsinx+ %x+ C
[ cos?xdx = % coSXsinX + %x +C
[sin3xdx = - %sinzxcosx - % cosx +C

[ cos®xdx = % cos2xsinx + 2 sinx + C

3
[teldt =e'(t-1)+C

[teldt = et(t2-2t+2) +C




