1. Consider the double integral
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over the triangular region D bounded by the three straight lines x =0, y = 0, and x +y = 1.

(a) (2 points) What are the three vertices of D?
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(b) (8 points) Evaluate the integral.
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2. Let f(z,y) = ¥ — cosz.
(a) (5 points) Find all the critical points of f(z,y) satisfying —3F < 2 < 2.
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(b) (5 points) Classify the critical points of (a) as maxima, minima, or saddles.
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3. Find the area of the spherical surface 22 4+ y? + 22 = 25 above the plane z = 3 in the following steps:

(a) (3 points) Find the partial derivatives 2 and g—; using implicit differentiation.
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(b) (3 points) Set up a double integral for the surface area using the formula [ [, /1 + g—;Z + g—;Q dA.

2333 x‘«—'jl: 2C- z"‘: 19—3‘ = 16
The dhadows D on the xy-pPlove s given by Xy £16

In ?o\ar coordina¥es, D 75 qiven \03 0DLO LR, 0ered

A\reo‘=“oi\+— \ dA = XS A“ﬂ;% A

(a\
' n
=SS \\ 25 AA:SRS > _ .rdrde
T 25 -1 =9’ ° B-r’ '\'Taco\o?aw
Xﬂf?: =2§

(c) (4 points) Find the area.
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4. Let E be the solid hemisphere 0 < 22 + y? + 22 < 1 with 2 > 0.
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(a) (5 points) Evaluate the volume integral
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(b) (5 points) Evaluate the volume integral

///(x2+y2+22)1/2dv.
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5. (10 points) Find the maximum and minimum values of the function f(z,y) = = + y on the curve
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6. This problem is about finding the y coordinate of the center of mass.

(a) (3 points) Consider the half disc 0 < 22+y? < 1 with y > 0. Assume that the density is p(z,y) = 1.

Find g, the y-coordinate of the center of mass of the half-disc.
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(b) (3 points) Find the y-coordinate of the center of mass of the triangular region with vertices at

(—1/2,0), (1/2,0), and (0,1/2) assuming density p(z,y) = 1.
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(c) (4 points) Now suppose a triangular wedge is removed from the half disc to get the following region:
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The density is again p(z,y) = 1. Find g, the y-coordinate of the center of mass of this region.
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7. Consider the paraboloid z = 22 + y? and the plane 2z + 2y + 2z = 2.

f (a) (2 points) Approximately sketch the volume bounded by the paraboloid and the plane. The plane

\lef‘j is above the volume and the paraboloid is below it.
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(b) (4 points) Express the volume as a double integral over a region in the z-y plane.
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(c) (4 points) Find the volume of the region bounded by the paraboloid and the plane.
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