
above tlre plane z:1. Let p : (4r3 *r-sin(yz) ,-!2r2y*e'" ,rt +a").Find the flux through,s usrgg- r? -r-
the divergence theorem. Recall that the divergence theorem states that J [rF-fid,S : ,f [ ["div(Ftdy v' r
rvhen F is defined and differentiable everl'where on ,9 and R where S is a closed surface and -R is the
resion that it contains. Note here that ,9 is not closed.
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Annie's Survival Kit 8 - Math 324

. 1. (10 points) Let S be the part of the surface 12 +yz +(z-I)2 : 4 (oriented with i pointing outwards) Iving

(-a-

".lK
7Y

. [2

j" rC#r P
: ftria F
*4"
Q,<rsL

*€Ps zn

' ffta I ltr
= vilu** d$ tJ {-L-dl

ctF rid.,.us L
.r)r r? -o*do Jutr"(o,o,r")l-aa

-- i L(1T,Z? f?ff ,7

&'^t r
J_t 1''ll )-

JJ Aou t-k{ &, o }} ,{"69,

,.,, 
(h** 

^ 
r':- "; -;**'--1\

\ti" 16t,c),'") p.:-b ,..E* ,,^.o oj

f'of'r 0 )o

2r{ | -*\ 2
t- f

L ,n )o
lbT cn LtyTr

+a'l
f, t- 3

Co'"t #" {**..* *6,h'cli # * {#, s r- l) f*trr64 {-Utf SurFetc| r

* rt ./--lO =

fl^"*("

-8{

n t /r/t;

lll i .fr ;!t, lk;k'*, a),,(*A4 , fl:



2. (10 points) Find the volume of the (open at both ends) half-donut parametrized by r(u,u): ((: + cos(tr)) cos(u), (3 + cos'
for u € l0,r'] and u e [0,2n]. (Hint: use the divergence theorem and an appropriate vector field.)
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3. (10 points) Let S be a sphere of radius o, centered at the origin. Calculate I frr' - zdS by applying

, ,rr t{, l, 7 o., , ( .r1, , . ,l- i.
the divergence theorem.
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