Midterm, Math 209, Winter 2007 Name: g ° \ e +‘ °n S
Directions: Show ALL of your work to get credit. If you leave something out, then you may be
penalized. No calculators. Good luck!

1. [10 points] Find the volume of the solid that lies under the hyperbolic paraboloid
z=4+1z°—y?

and above the region

R=[-1,1]x[0,2] = {(z,y) | -1<c<1,0<y<2}.
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2. [10 points] Use the definition of partial derivatives as limits to find f,(z,y) where

Ha,9) = 222 + y2 + 5y.
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3. [10 points] Let
z=atP—z+2, z=16 y=tl

Compute g% at the point s=1and t = 1.
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4. [10 points] Consider the function f(z,y) = vz +y.

(a) Find L(z,y) at the point (1,1).
(b) Use your answer from part (a) to approximate f(1.1,1). [Recall that % = 0.5]
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5. [10 poiﬁts] Consider the function f(z,y) = In(z? + y?).
(a) Find the directional derivative of f(z,y) at (2,1) in the direction of v =< —1,2 >.

(b) Find the maximum rate of change of f(z,y) at (2,1), and the direction in which it occurs
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6. [10 points] Find the maximum and minimum values of f(z,y) = z2 —y? subject to the constraint
3 g a2
¢+ y* = 25.
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7. [10 points] Find the absolute maximum and minimum values of

f(z,y) =y*+zy+2

on the rectangle given by the set D = {(z,y) |[0<z <1, 0<y <2}.
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