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CALCULUS A, TEST 3, 2011

This test is to be done working alone, and to be returned to the
Library within 3 hours of the time you initially check it out from the
Library.

You may use a calculator if you wish. You're not welcome to computers. In
particular, don’t just use Sage and believe the results it gives you. Show me how
to get your results.

You need not simplify the results of your calculations. As always in math,
you should show me what you are doing, explaining so a reader can understand
and follow your work. When I ask for numerical answers, please give me exact
expressions like €™, not numerical approximations like 23.140692632779269007.

Please remember that you are writing to be read.

1. (a) State the definition of derivatives in terms of limits.
(b) Use this definition, and nothing more sophisticated, to compute f’(2), where
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2 TEST 3

2. Show how you would compute the following quantities by hand. For derivatives,
tell me what rules (Product, Quotient, Chain, etc.) you use. For integrals instance,
if you use Substitution, show what substitution. For at least one of these, you can
think first as a way to avoid calculating.
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4 TEST 3
3. What do the two parts of the Fundamental Theorem of Calculus say? Try to be as
algebraically precise as you can. ‘ J
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4. Town a parcel of land forming a triangle with vertices at (0, 0), (5,0), and (0,7) (It
doesn’t matter but distances are in furlongs, a quaint Imperial unit. 1 furlong is
220 yards or 1/8 mile.) I want to put a rectangular corral on my land, and because
of my beliefs about feng shui, I would like its sides to be parallel to the coordinate
axes. What are the dimensions of the corral of maximum area?
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2. Let the function f and its derivatives be given by
1 3 z*+a+3

fl@y=z+ -+ -
16 _ (-2 +%+3)
2 18 2x+18
f”(x)=z_3+g= e

(a) Where s f increasing? Decreasing? What z values are local maxima? Minima?

(b) Where is f concave up? Down? What values are inflection points?

(c¢) To what very simple function is f (x) asymptotic when |z| gets large?

(d) Give a rough sketch of y = f(z), showing important features you identified
in the previous parts of the problem and showing anything else you think is
important.
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