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Instructions: Do not open this exam until instructed to do so. You will have 50 minutes
to complete the exam. Please print your name and student ID number above, and circle the
number of your discussion section. You may not use calculators, books, notes, or any
other material to help you. Please make sure your phone is silenced and stowed where
you cannot see it. You may use any available space on the exam for scratch work. If you
need more scratch paper, please ask one of the proctors. You must show your work to
receive credit. Please circle or box your final answers.

Please do not write below this line.

Question | Points | Score
1 10 9
2 10 7
3 10 | 10
4 10 10
Total: 40 | 34
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1. (10 points) Compute the following, in any way you like. (Hint: Draw a
picture!)

Vi IR FE TR 7, R
/ / s dydm—l—/"‘/ e dydm+/ / y? dy dz
Z g ) 3 Sz

".‘;:-/?,.ﬁ;y":f \{iﬂj'“f'xz p#* % U=

o v 2 o- s
1y ; f -y ¢ 7\ L f \4 E Lll L = =
b 3y
X
//
|
S i
| r 1
|
3Ty ] 30
j | J o
Ty J [
" i -
. L"| | 4 (651 g
T r 1
l , 'j
g 42 Iy i = ~ ) ' 0 i
r | J — || & (0GS SV,
o ) T/ 2 l/’
r — ,--7 ¥ - o) A
( 1 v | ) 7 iy
[ 2y, (eedldb
L =) -1 L Y
[ r - y
> I - :
~ | . = |- 70 wc10n 10
4 7 | | AV 2 1 J T ;
7 2T F
— 1 + Lol
|
5 [ n
TREE




2. (10 points) A space station is designed as a sphere of radius 2km with a

cylinder of radius 1km removed from the center of it. The heat density
in the air in the space station is given by

~ { 3:.2 +y2 _|_ZZ

where z, y, and z are measured in km, with (0, 0, 0) located at the center
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3. (10 points) Let W be the region in the first octant above z = z* +y* and

below z = 2+/z? + y2. Compute
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4. (10 points) Let D be the region in the first quadrant bounded by the
circles z2 + y* = 4 and z% + % = 12, and the hyperbolae 2> — y?> = 2 and

y? — 2% = 4. Use the change of variables

Vi _ 3 / /. y = m

to compute the integral
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