MATH 223
Test Il Name

1.(10) Consider the table of values associated with a fungtiony) . Each line of the
table begins with the coordinates of a point and then gives the valfies of and its
derivatives. In the spaces at the right side of the tdlbfegroperties of the function at
the point such as “local max,” “saddle point,” “not a critical point,” “cannot tell,” etc.

x|y | f | fe|fy| fex | fuy | fry | Properties of the function at the pojnt
1(-213 |0 |0 1 1

112 4 |0 |0 |1 0 -1

010 1011 |1 4 0

213 0 |10 |—-9 112

21 —-211 0 |0 |0 2 0

2.(10) Consider the functiofi(z,y) = 2z +y and the constratt- y*> = 4
a) Sketch several level curvesfof and the constraint. Label the “levefls” of on
your sketch.

b) Sketch graphs of the levels that give possible extrerfia of and mark with ( )
where those extrema occur. Tell how you can determine, from your figure, whether the
extrema in your figure are maxima, minima, saddle points, or nothing at all?

c) Use the Lagrange multiplier method to find the extremfa of subject to the
constraint.



3.(10) State the definition afither the double integfalf dA or the triple integral

[, fdV. You may assume th& is arectangle BAnd is a rectangular box. (This is to
be the “official” definition of double or triple integral. Include enough details so that it is
clear that you understand the definition.)

e* plnz
: 1
4.,10) Evaluate the integral. Show all stepyé. / —dydzx
e 1 x

5.(10) a) Sketch the region that is given by the limits of integration of the integral

1 2—x
/ fdydzx.

24 22

b) Reverse the order of integration.

6.(10) Sketch or describe carefully in words the region that is given by the limits of
2 py/1 2  ph—z—y
integration in the triple integra/ / /
0 — —
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—(y-1
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f dzdxdy
1



7.(10) Set up (do not evaluate) a double integral to find the volume of the solid bounded
on the bottom by the parabolaid= 2% + 3>  and on the top by the plandy.

8.(10) Set up (do not evaluate) a triple integral to find the mass of an object in the first
octant that is bounded by the coordinate planes, the verticahplarke— 2x , and the
surfacez = 1 — 2%, 0 < 2 < 1. The density of the object &t,y,z) is proportional to
the distance fron, y, 2) to the origin.

9.(10) Convert the integral to either cylindrical or spherical coordinates (you need not

2 pVi—2? I 1
evaluate the integral dzdyd
vau nted /_2/0 /0 (a2 + 92 + 2)1 2 P

10(10) Set up an integral to find the volume inside the spikterey® + 22 = 1 and

above the cone = /z? + y?2



