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I am anxious to see how well you understand the material, and so it is not necessary to
complete all work, so long as when reading your paper I feel confident that all you have
omitted is routine algebra, etc. Please write neatly so I can follow your work, that is part
of your job. You should always give reasons when you make assertiions. I prefer pencil.

(20) 1. Let w = f(z,y), where z = u+ 2v) and y = u — 2v. Using the chain rule, show that
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Thus you should first compute w, and then differentiate that expression with respect
to v.
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(20) 2(a). A vehicle is on a hill given by the equation z = 22 + y? at (1,2), and runs at the
fixed speed of 10. Unfortunately, the vehicle will be destroyed if it goes up a slope
of more that .1. Describe the possible directions from which the vehicle can proceed
from (1,2). I want to see a computation with an answer as well as a drawing showing
the point (1,2) together with the possible set of directions from there. (Hint: first find
the direction at which the height increases most rapidly (or decreases most rapidly)

your final answer should probably involve that direction.) V 2= (4 ) 2/) at- f/ /,2)
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(20) 3. Find the closest point on the ﬁlﬂﬂ% z2 = 4y to the point (0, 1). To do this, you must
to identify a function to be extremized, and then use calculus to find the possible
point(s). Check that you have a minimum, not a maximum.
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(20) 4. For what values A does f(z,y) = 3z? + 2y + Azy have a saddle point at the origin?
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(20) 5. Consider the system of equations

F: I zu+ yv2 =12
- b 2z’ + yPv =80

near the point (z,y,u,v) = (2,4,4,1). We are interested in whether near this point the
system can be expressed in either of the simpler forms u = u(z,y), v = v(z,y) or z =
z(u,v), v = y(u,v). The implicit function theorem gives an answer, please explain which
(or maybe both) is/are possible and why.
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