1. (10 points) Calculate [{_F - dS, where S is the sphere of radius 2
centered at (0,0,0), oriented outwards, and F = {y%x, sy, 222} .
Include a picture of S and its orientation.
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4 MATH 2E — FINAL EXAM

2. (10 points) Caleulate [, F-dr, where F = (z 8 y*, 22 + 2°), where
C is the circle centered at (0, 0) and radius 2, oriented counterclock-
wise.
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3. (10 points) Calculate [, F-dr, where Cis the curve r(t) = (I, %, t%) = [G t ]
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4. (10 points) Calculate [, F-dr, where F = (ay,yz, xz), and C (ori-
ented counterclockwise) is the curve of intersection of the surfaces
72 +4*C2? = 9and z = 4. Include a picture of C and the surfaces.
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3. (10 points) Let D be the parallelogram with vertices (-2
Draw a picture of D and calculate
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6. (15 points) Let S be the part of the cone with parametric equations
r(u,v) = {ucos(v),usin(v),u), 0 < u < 2,0 < v < 2m, oriented

upwards (no need to draw a picture).
(a) (5 points) Find the equation of the tangent plane to S at the
point (v/3,1,2)
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(b) (5 points) Calculate ”,’ (x* + yi‘z)2 dS, where S is the surface

in (a).
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(c) (5 points) Calculate [[ . F - dS, where F = (z,,2) and S'is
the surface in (a).
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7. (15 points)
() (3 points) Find constants e and b such that G = curl(F),
where G = {#%¢*,0, =22¢*) and F = {w.ryc®, 0, brlye®)

‘ ‘ K
cunt(F = ' 3
2/dx Y2y, /e
2
axye® 0 Lxtye

- 2 ~d (Bx* e*)w ,-.‘ 2)
P X* e} .___(0) _.._( XYy -._(,G.X‘rc‘ :
- < gy (A ) oz T Xx Jz
_9__ - 2 (ax et) >
X Y >y !
? z
- < jfjxlea} -—Zfrx\-rea.;-ax\(e /-O\XC >

Want N z

HEwE ﬂr}% = €% o A=

3

-gk]"f'?: ““‘:!_E?: = —p T T4 w™ o =2
N ¥ !
= < c{:])
ANLWEN a=2, £=) (VEnstan B ' )




H\”:Er)!jclelb oF Two fHEErr

( Twe cqu)
i2 MATHZE = FINAL EXAM N

(b) (/0 points) Use your answer in {«) to (.dlLULllL, HH G - dS.

where S is the part of the surface( 2 O 4 - L with
I = = = 2 (without the top) and G = (r e*, 00 =207 As-

]

sume ‘w is oriented in such a way that the bound: iy curve (s
counterclockwise. Include a picture of S and ' (but no need o

label the orientation).
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8. (5 points) The Pre-Finale...

Let F be a vector field, and let S be the sphere centered at (0, 0, 0)
and radius 2, oriented outwards. Calculate [ [ curl(F) - dS
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9. (15 points) ...and the Grand Finale!
(a) (5 points)

Definition: If F = (P, Q, R) is avector field and [ = f{x,y, 2)
is a function, then f F is the vector field (P, f@, fR).

Show that for any vector field F and any function f,
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(b) (10 points) Suppose that f = f(z,y, z) solves Laplace’s equa-
tion Af = 0in B (the book writes this as V2 f = 0), where
is the ball of radius R centered at {0, 0,0). Moreover, suppose
that [ = 0 on the sphere of radius R centered at (0,0, 0). Use
(a) with a special choice of F to show that f = 0 in B.
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