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Math 208H, Section 1
Final Exam

Show all work. How you get your answer is just as important, if not more important,
than the answer itself. If you think it, write it! The exam totals 160 points.

1. (20 pts.) Find the equation of the plane tangent to the graph of the function

f(x,y)zxiyzy = @ (%’v‘“g%jﬁs

at the point (1 2 f (1,2)) . What vector is perpendicﬁlar to this plane?
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2. (15 pts.) Find the directional derivative of the function  f(z,y) = zy? + 2%y  in
the direction of the velocity vector of the parametrized curve — ~(t) = (tsin(t),2—1),
at time t = 7/2 .
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points is the one which minimizes the quantity Z(L(mt) — ;). Find the best fitting

i=1
line for the points

(0,0), (1,2) , and (3,2) .
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4. (15 pts.) Show how to express a double integral of some function z = f(z, y) over the
region R lying inside of the polygon shown below, as a sum of one or more iterated

integrals. -
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5. (20 pts.) Find the work done by the vector field
F(z,y) = (1,27)

along the top half of the ellipse given by (22:')2 + (%)2 =1, from (2,0) to (—2,0) (see
figure). : 9
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6. (15 pts.) Show that the vector field  F(z,y) = (y+ —,z + ~)  is a conservative
2y

vector field, and find a potential function for F.
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7. (20 pts.) Find the flux of the vector field
Flz,y,2) = (y,9,92)

through the graph of the function  z = f(z,y) = zy
angular region R in the plane lying between the z- and y-axes and the lines z = 3,

which lies above the rect-

y = 2.

I
S {/\A:?y&% O

~
[
T
¢
>~/
l
o
S
Ny
mm
{m
N
=
A,
(”“""’*‘\
N

?w /,,LQ ; ¢! 2 ~
G /H v e



8. (15 pts.) Use the Divergence Theorem to set up but not evaluate the integral
required to find the flux of the vector field

Flz,y,2) = (z,2,22)
through the boundary of the region lying between the graphs of the functions
flzy)=224+y> and g(z,y) =6— /22 +y2  (see figure!).
[Hint: to find out where the graphs meet, set r = \/W and solve for r...]
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9. (20 pts.) Use the fact that Flz,y,2) = (1,zy,1 — 22) = curl(zyz, z,y) to use Stokes’
Theorem to compute the flux integral of F' over the top half of the sphere of radius 2
centered at the origin, {(z,y,2) : 2% +y* + 22 =4, 2 > 0} (see figure).
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Some potentially useful formulas:

Spherical coordinates:

z = pcosfsing
y = psinfsin ¢
z = pcos¢

Cylindrical coordinates:

x =rcost
y =rsind
cos(A) cos(B) = %[COS(A + B) + cos(A — B)]
sin(A) sin(B) = %{COS(A _ B) - cos(A + B)]
1

sin(A) cos(B) = §[Sin(A + B) + sin(A — B)]

cos(2z) = cos® x — sin® x

sin(2z) = 2sinz cosx

1
/cost dx = —2~(:zc+sinmcosx) +C

1
/sinzx dx = i(x—sinmcosx) +C
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