1. (10 pts) Find the surface area of the part of the paraboloid z = 9 — 72 — y* that is above the
zy-plane. (Set up AND evaluate).
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2. (7 pts) Consider the solid region E that is bounded by the planes z = 1, z = 2,y=0,z =0, and
3z +y+2z=29. Set up a triple integral for the volume of the solid E (any one of the six possible
orderings). DO NOT EVALUATE.
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3. (9 pts) Let E be the solid region that is bounded below by the cone z = 1/z% + y? and above by
the plane z = 1. The density of the solid is proportional to the distance from the z-axis. Using
cylindrical coordinates, set up the integral formula for the z-coordinate of the center of mass. (Set
up all bounds and integra.nds in cylindrical coordinates, but DO NOT EVALUATE).
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4. (12 pts) If we label the center of the planet Nepluto as the origin, the temperature at a point

(x,y, z) is given by the formula T'(z,y, 2) = ————=——in degrees Celcius, where z, y, and z,
VZ+y+ 2

are in miles. The mantle of Nepluto is the inner layer of the planet that is between the radii of 3

and 5 miles from the center.

Using a triple integral in spherical coordinates, find the average temperature in mantle layer of

the planet Nepluto. (In case you don’t remember: The volume of a sphere is 37r3.)

| C .
* AVE. TEMD. =  yoiume SEJJT/)W/@A/
¢ ~ J 4 7' 72\2
. OLUME — %ﬂ(§}~_%ﬁ{rj)1p ﬂﬁ(l:’_?-—rg,a\ :-i"“qg MJ:’_(/)

. . T~ L9 ( 2 L
( ,ﬁ;,:”fif :;\qi/ o S S S 1000 2 Sved} 503964)

5 e o) 3 ?
w iy S
- N ~ A -
= veoe § sméds S do 5. ed
— / y T | N ':5\.\'
v
| e 18
=~ L &d T Co ( gh = \
= 2000T ¢ [&b = 3z000M
, Z 2000 2 6060 )L 000
AVE. tempy — —*:—*—':“"’""" = s = ,—aa——
'i'ﬂ’/' _{% "' b [ S
; o
| &~ 244.9 °C



5. (12 pts) Let R be the region bounded bya:—l z=3,y=z%and y = 22 + 4 in R? as shown

below. Compute the value of / f dA by using the transformation: z = \/u, y = v+ u.
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(You must use the tra.nsformatlon including finding the image and the Jacobian, for full credit).
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