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Calculus, (eighth edition) by James Stewart
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MaTH 344 ...

Exam 4
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0) MyWSUid and Name:

ivaluate the
) s <

c

=

«—

( :\‘ﬂ— .)U'D\- o~ \{ ot 3
T ~
n (e T
J

= L06s(9) NP 7

Line Integral fc@s where C' is given by r(t) = (sin(t), cos(t)) fo@
A

\l

S M N@i .
g ( Logw (®) Cosb% m M

z

- %T NG ) Q\Jc

PRANGE Wé* SevrenT

U -

STFVO;T(



2) Evaluate the Line Integral of a Vector Field [, F - dr (\\AShere F(z,y,z) = d C'is
4 42 43 _ — / ~
the space curve r(t) ;(/t,azf_gjt yfromt=0tot=1. a = L\ )'2—6) + >
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3) Evaluate [, F - dr where F(z,y) = (z*y°, 2%*) and C'is r(t) = (t* — 2t,¢° + 2t) from ¢t = 0 to
t = 1 by using the Fundamental The for Line I . =/~
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4) Use Green’s Theorem te Line Integral (you do not have to integrate it by hand)
(nan _ B )\ A
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2 where C is the closed curve from the point 7/0 ,0) to (1,0) to (1, 3) and then back to (0 0).
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5) Use Green’s Theorem to setup three different Line Integrals that would evaluate the Double
Integral ... _ é 3\
L &“@‘3 — )N = (1)dA = é Xy = J N
[ D

where D is the ellipse 22 /a?+y?/b* = 1 with parametric equations = a cos(t) and y = bsin(t)

with t =0 to t = 2n. DO NOT SOLVE the Line Integrals. )\}[ o Sin (N A\.t* K/éA&
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6) Calculate the curl of F(z,y,2) = (zz, xyz, —y?)

7) Calculate the divergence F(z,y, z) = (rz — tan(y), zyz + cos(z), —y* + tanh(zy))




8) Setup the Double Integral to evaluate the Surface Integral [ fSF - dS for the vector field
2 y.x) and S is the helicoid r(u,v) = (ucos(v),usin(v),v), 0 <u < 1,0 < v <
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%the sphere\g? + y? + 22 = 4

D. Choose your own\density functionMor this problem. /N } 2



10) In the heat flow example 6 on page 1172 of the textbook many steps are left out of the text. Do
the entire example filling in all the extra work left to the student (taking partials, taking gradients,

finding the normal, explaining all equalities, etc). O \}\
Ynow «+»

distance from the center of the ball. Find the rate of heat flow across a sphere S of L
20L%9.E 7
2
/(,Qv? é\ W u(x, v, :)'i'tg{_rl + y2 + 2?)
where K is [h? conductivity O!II!iml Instead of u:sing [he usual parametrization of O %p\"‘/‘ X \,Z _\’% é‘\
FD o= tuionw: Y \(W\ s

radius a with center at the center of the ball.
s —On = -2KC £X,9 &)
where C is the proportionality constant. ThEE the heat flow is
the sphere as in Example 4, w hat the outward unit normal to the sphcrc
2

EXAMPLE 6 The temperature « in a metal ball is proportional to the square of the o= LU\ ‘s Qa \ W\ %7
T
SOLUTION Taking the center of the ball to be at the origin, we have —_ C< 7/7( 7"9 T 7
K - ¥
@ F(x,y,z) = —K@= —KC(2xi + 2yj + 2z \ = -—'Z,KC\LX)gv &
XX+ vy + 22 =a%atthe point (x, v, z) 18 '1
and so F n——'KC(-1+ ? + 2%) 7& \
e @ a o B Q“ﬁt> /

But on § we have x* 4+ y* + z* = a°,s0 F + n = —2aKC. Therefore the rate of hcal QQ \(_\QOAL
flow across S is (g W\L S( \<l-
[[F-as = [[F-nas=—2aKC ([ as . ON
¥ s 3 %\)( \(\ -
= —2aKCA(S) = —2aKC(4ma’) = —8KCma® [ N) /
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12) Redo the divergence theore page 1183 of the textbook using the the vector
ra

field (sin(yz),yz + €%, 22 + xy?) ertihian the one given in the textbook’s example.
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