Math 5C Summer 2006 Midterm

Name: A i fwgf [Ce y

Pem:

Your work must be neat and complete in order to 1eceive full credit

When applying any theorems {like Green’s o1 Stokes’s) you must state that all the conditions for applying
il are salisfied
Al answers should be left in exact form: only exact decimals are fine. For instance, 1/10 and 0 1 are both

acceptable, but 3 14 is not if the answer is «

If you need mote space for work, use the back of the paper, but indicate on the front that there is work on

the baclk

You may find one of the following formulas helpful:
Polar: V/(r,0) = 14 (+3F) + & 5k
ylinchical: V27(1,0,2) = L (150) + &5 + 74

Spherical: V2 f{r,0,¢) = 44
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(1) (10 points) If § is the surface = = 2,2 + y* < 1, 7 is the unit upper normal, and w = 222 which of

[ .
the following are equivalent to // wé“%{dtr? {citcle all that apply)
Y 'S 3

@ [[ w7

(b} / |w#i| de

(c) // w247 s der
(d) // 2wyt do

// wty? s cos(a) + 22y z cos(B) + ay? zcos(y)) do

// Qwy’z dydz + 2xyzdzds + 2%y dudy
4

(g) // a?y? dady
22yt <1
l 2 )
(h) / / 22°%y° dydz
E -yt
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/ / vy dedy
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() / / 2x=y™ dady
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(2} (10 points} BEvaluate // (V1) fido any way you choose where [ = 8xyz, 7 is the unit inner normal,
JI5

and S is the smface of thecube 0 € 2 < 1,0 <y €£3,0 <2< 1

V{¥=(€y;)§xz/8xy)
Since W s rhe tanes 07 el /%% g

the sqrdface of rhe  cube 062«4,// Veysl| oz g2
ﬂwé V(V‘F):‘ 0+0t0=0 (S couariaupus we

can qpply e fivtegence Theorem rooge

§¢ (VP)*?M*%? V(7E) dxdydz  where
5
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{3) (10 points) Consider /

~3ydx + 3zdy + dz where C is the ciicle 2° -+ 3* = 1,z = 2 directed in the
SO

counterclockwise direction when looking hom above

{a) (5 points) Evaluate the integral by parameterizing the curve

X =os(t) y=§ml¢) Z=2 octLz

—

- gnode dymesode dz=ods
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= ?502’:73/}12(” Feost(e)d 6 = 39, /0=

(b) (5 points) Evaluate the integral by using Stokes™s theorem
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Co3y bevdndy edza §(3y3%510) T ds
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(4) (10 points) The mantle of the Barth 1anges tom a radius of 3600 km to a radius of GO km Tt is
known that the temperatwre at radius 3000 ki is about 4000 C and at radius 6000 km the temperature is
about 1000 € I the mantle is in temperature equilibrinm find the temperatiwre at any point in the mantle

(Hint: There is some symmetry here)

The symmeiry 179 spherical §o we hoire
TR o shere Ris 5 redis o 1o
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{5) (10 poinds) For the three series, find i they convorge or diverge and if it converges find the Hmit if

possible
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Extra Credit: Compute // (V % %) fAdo where ¥ = (y ~ 2,9z, —xz), 7 is the outer normal and § consists
+ls

of the § faces of the cube 0 < 2 <2, 0 <y < 2,0 < z < 2 not in the xy-plane

Let §i be the syrlacye which % qUl rhe faces @i Fhe
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