DO NOT WRITE ABOVE THIS LINE!!

1. (15pt) Consider the function
flz,y) = 322 + 2zy — 2.

(a) Find the tangent plane to the graph of f(z,y) at (1,2,5).

(b) Use linear approximation and your answer to part a) to estimate f(1.2,2.1).
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DO NOT WRITE ABOVE THIS LINE!!

2. (15 pt) Find the critical points of the function
flz,y) = o + 2y — day.

For each critical point, use the second derivative test to classify it as either a local minimum, a local
maximum, or a saddle point. )
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3. ( 10 pt ) Use Lagrange multipliers to find the absolute maximum and

minimum of

flx,y)=2"+y* —22+4y+5

subject to the constraint

x2—|—y2:1

Solution: We have: Vf = (22 — 2,2y +4) and Vg = (2z,2y). Therefore,

the system is:
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from which we get::
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If we plug into the third equation, we get:
4 N 1 _1
(1-X)2 (1-X2
which can be easily solved to yield A = 1 £ /5.
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DO NOT WRITE ABOVE THIS LINE!!

4. (15 pt) Compute the integral of f(z,y) = = over the region R bounded by the parabolas

y=2z(3—z) and y = z(z — 3).
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DO NOT WRITE ABOVE THIS LINE!!

5. (10 pt) Compute the following integral by changing the order of integration:

/01 fyl cos(z?) dz dy.
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DO NOT WRITE ABOVE THIS LINE!!

6. (10 pt) Compute the double integral / f ¢”**t¥" dA where R is the disc of radius2 centered at (0,0).
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DO NOT WRITE ABOVE THIS LINE!

7. (10pt) Write down an iterated integral for the triple integral xdV, where D is the tetrahedron

formed by the coordinate planes and the plane x + 2y + 2z = 4. ]]:D)O NOT evaluate the integral.
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DO NOT WRITE ABOVE THIS LINE!

8. (15 pt) Compute the integral
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by changing to cylindrical coordinates.
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