1. (10 pts) Compute the following integrals:

(a) / (x 4 1) ds where C' is the line segment from (1,0) to (—2,4).
&

(PArpmeTemz)  x = |-34 3 E 21D =< 134, Y
S 5 - 0+4+

i

o\$:\l(—gjq'v+~ () At = Sdk

|
L lebde = S (1-aee) 500
= 5§ 2-3& d4
= 5 [2+%- 24,
= 5[?_'3/,_3: 5 lz'_

N
M“"é
A
))
N
n

(b) / / 152dS, where S is the surface of the sphere z? + y2 + 22 = 1 in the first octant.
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2. (10 pts) Compute / / (rz,yz,3z)-dS where S is the part of the cone z = \/2? + y? that is between

s
2z =1 and z = 2 with downward orientation.
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3. (10 pts) Consider the vector field F(z,y, z) = (y* + 2,22y, 32%) on R3. Note that curl F = 0.

Let C be the curve parameterized by r(t) = (5t'°, cos(rt),2t> —t — 1) for 0 <t < 1.
Compute / F-dr.

c
(Please use the consequences of the fact that curl F = 0).

=
@ ‘?x(?‘(j/a) = fjl—‘-l

Hlxy,2> = $yrenda = %1x+'&x+a’3/%\

® J;3("@/%\) = 2"?’

23%-\- O+ayl 3,%\ "-";" LR

([y2) = © |

9(7/4’) .

@ ’F?(Njﬂ) =
?
o+o+Wla) = 32

':> »\ %) S?S'Z Jﬁi :-i % j WKW y A CC)"\E%"&?{%M
,»;'((X(‘Q/l‘; 3 x+2x+2—ekz\
)j IS — SPIRP——_
g E’ AR = jg( *(( = ﬁ%\
C

m-’((f) OB—“:(@J/'B
- [(..0"‘(5“;+2,(§‘)+Ca)33 _ ]’—m?—(o\){.?.(o)(—(-!v}

- \5"%\:



4. (10 pts) Set up (DO NOT EVALUATE) two triple integrals that represent the volume of the
solid bounded by the planes 3z + 2y + 2 =6, 2 =0, y = 0, and = 1. You must give two answer
in the orders specified.

(a) In the order dzdydx:
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(10 pts) Consider the vector field F(z,y, 2) = (z* + 3z, 2% — cos(y)) on R2 Let C be the positively
oriented CLOSED curve that consists of the curve C; which is the arc of parabola y = 1 — z?

from (1,0) to (—1,0) followed by the curve Cy which is the line segment from (—1,0) to (1,0).

Compute/F-dr.
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6. (10 pts) You impose a coordinate system on a hard sand beach and find the temperature at each

point is given by T'(z,y) = 2% + y* + 4y + 90 degrees Fahrenheit, where z and y are in feet.

Assume you walk barefoot half way around a circular path, C, from (3,0) to (=3,0) in such a
way that your motion is parameterized by r(t) = (3cos(t),3sin(¢)) where ¢ is in seconds with
0<t< .

GIVE UNITS FOR ALL YOUR ANSWERS.

(a) Give the direction and magnitude of the greatest rate of change at the point (3,0).
(This question has nothing to do with C). . S 0 ‘,\,CA\Q
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(b) As you walk along the curve C, what is the rate of change of temperature with respect to

time at ¢ = 7 /4 seconds? ; |
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(c) Computg o= / T(z,y)ds. (This is the average temperature along ().
c
| o A 4
- | e (NS AT
3T g . <O\ £ \2sin(4) + %d) P S
2 C" go 4 ncld dk
Tw oo, T ,
- 4T ™ \ 0 2 "\ 7/ { ;‘ f‘
‘ r . N = ( Ag ==y — (O = 12D )
— 1 pr—— ( /’t J \ E
- 0154.{: \"LCog > ) \ﬂ .
- - L[ N P e o)



7. (10 pts) Consider the vector field F(z,y,z) = (1 + 3y, —6z,-32% + z) on R3. Let S be the
CLOSED surface that consists of the cylinder z? + y? = 9 for 0 < z < 1 and the parts of the
planes z = 0 and z = 1 that are inside the cylinder. Find the flux of F across S.

That is, compute //F - dS.
S

You may pick either the outward or inward orientation for S, but in the end I want you to tell me
if the net flux of F across S is outward or inward.
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