6

(7) (15 points) Use Stokes’ Theorem to computef/ (V x F) - dS, where S is the
s
ellipsoid z2 + 22 + 322 = 10 and F is the vector field

F(z,y,2) = (cos(ln(zz)), (z* +12)3, &%),
SHokes’ 7. Says Pt f/;(?";)-dg: LF’/S/ phew.

l\" fhe é06m0(57 Crnrre Lg S Srace S hes ne éoxao/é«7
Cnrve, G"S @"V"}’/ sad te /‘ML()/CZ /s 0

(8) (15 points) Let F(z,y, z) = k. Define the following surfaces in R
e R; is the unit disk in the zy-plane, oriented in the negative z direction.
e R, is the upper hemisphere of the unit sphere, i.e.,
Ry = {(z,y,2) | 22+ y? + 22 = 1, z > 0}, oriented in the positive 2
direction.
e R; is the unit disk in the yz-plane, oriented in the positive z direction.
Place the following flux integrals in order from least to greatest:

/ F-ds, /'F-dS, F-dS
Ry Ra R3

prr R a7

- e
ﬂg:%‘/t € lax fos'%v'( ,él“f 3 O tlx
o gf Fods < {g/egf:jm/; 4[{,&*{:'0/?

!




(9) (20 points) Let S be the surface parametrized by
z=1+cosu, y=4+43sinu, z2=v, 0<u<2r, —2<v<2

Find an equation for the tangent plane to the surface S at the point corre-
sponding to u =0, v = 1.

Do 5 fic) + Uy <lem22) =2,
e, (&jq&o)/S 4/’7{ N e pPloe ﬁ /'T,{,C) S e ror ! vee o

e

ngja, u) = (/ teex O, 4/"‘35/‘/\0/() = @, 4, {)

74 ol vecter s a7

774 = (“Qnul Seos u, O)
Tl/:/ &, < 1)

;g kK _ 7(3(0&»)“‘]\ (’s;”“) 7‘2/0)

—sran &@"\ @, (
' o
— g(‘@_yu/ St Vl/ )

o o | = (

At =0, val, his i (3, 0,0)

So ToxTi = oet

So e ’P/qf\e s /x—é) + O/:?—L{) ’/‘O/a—/) =0

O X =
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(10) (20 points) Let D be the elliptical disk 2522 + 4y? < 100. Compute the area
of D in two different ways:

(a) Using the fact that the change of variables T'(u,v) = (2u,5v) maps the
unit disk D* in the (u, v)-plane one-to-one onto D.

aree : ) _ ot DT |t o / bamie &f ven<SFs %eam\)
i) = | e = J[ chaye o

DT (j &) sofeut 27 /= 10,
Thas  ares (b) = /\[01‘ [0 Audr = [O (e D*)Q (-1

(b) Using Green’s Theorem. (HINT: A parametrization for the ellipse
2522 + 4y? = 100 is z = 2cosf, y = 5sinf, 0 < 6 < 27.)

let $Cx e ém4d¢7 elipss. T, S, fucw/(a? b Goeen's
ﬂ\(v(em/ 4’8«({)) = —OlL[’-jo(x —{-)(0\/-9
<

; = Seas & A
(X/j) :(&ca)Q,.Ssiné?) Ax = —dsia& A€ y{j 5 &

oLy * 036 Scos6) A
S, -+ _(;—:] dx+x0{j> B/t /; 659/\9(“'15'06) * d 9/

ol

¥

{
2N
= 4 (e do =L -som = 19T

- 1e)

["‘7'(/0 Sin®€ +/0ﬁdﬁ)&/5
.




(11) (20 points) Define the functions

9(z,y) = (91(z,9), g2(2,9)) = (& + 1,7),
flu,v) = (f1(u,v), fa(u,v), f3(u,v)) = (u+v,u,v?), and
h(a:,y) = (hl(CC,y),hQ(iL’,y),h;;(.’lf,y)) = f(g(:l?,y))

(a) Compute Dh(1,1).

DL(I,(): ch(ﬁ(lﬂ) . Dj (//’) j(’/ é ’) |
[

bE ) = / } olj 5o D)= DEAY) =
Qv

d o
[ <>>X O\{gob (I/()_ o
Dy s 5)> (0 dy J o
o A2
ﬂ\us DA(I//): (’l o/ ) jc;): a o)
o J o Y

(b) What is %%(1 1)? .
‘athon £
—%’-//,/) by deaihion) 50 o9 (i1)

Dh (1= [ L2 (iy)
s e (ower ﬂj‘z‘e.—\ /,/(,/
—g-& ({l() (DAd ((//) r {(7 % D )
x ~

3‘3 I\S
,_f,/-‘-g—((/l) o h3 [///)
% -5

29
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(12) (20 points) Let R be the region in R* bounded by the sphere of radius 3, the
sphere of radius 4, the cone z = —\/z2 + 2, and the cone z = —2/z2 + 2.

Which of the following integrals represents the volume of R?
4 (VISR p—2,/224y

@ | /_m e
4 rom 3%

b) [ f dpdod

M) ) i ¢ db dp

4 p2m p—r2
© fy y |arizam
(d) None of the above.

dz dy dx

7l qfov{ . [7(/5
Wone o o

J\'—f f&w 5/0,)5{\0¢ d¢ dﬂa//o
3 Jo er

EXTRA CREDIT (5 points) Which is your favorite: Gauss’s, Stokes’, or Green’s
Theorem? Why?

04 d/d/l'f e ke Mm@ Cloose ~ - -
(



