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CALCULUS A, TEST 2

A large part of the purpose of this test is to make sure you know the formulas
and the procedures to compute derivatives and related ideas by hand.

This exam should therefore be done without reference to your book
or notes, and without a calculator or Sage.

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. I'm looking for exact answers like ™, not numerical approximations
like 23.140692632779269007.

Please remember that you are writing to be read.

Do Problems 1-3, and then do any 3 of Problems 4-7.

. Find the equation (not just the slope) of the tangent line to the curve y = /z at
the point (4, 2).
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TEST 2

2. (a) State a definition of the derivative in terms of limits. Explain this definition
with a sketch, labeled to show what’s going on, and perhaps with a few words.
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TEST 2 3

3. Compute the derivatives of the following functions of z. Do not bother to simplify
YOUr answers.
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4 TEST 2

Remember, do any 3 of Problems 4-7.

4. In calculus, we say that the tangent line to f at the point x = a is the line through
the point (a, f(a)) whose slope is f’(a). Back in school, I would have said that the
tangent line to a curve was a straight line that hit the curve at only one point.
Critique the school definition. Be thoughtful—show where the definition works and
perhaps how it can be slightly modified to work better, but explain why it needs
to be rejected in the end.
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TEST 2 5

5. You're trying to understand a function knowing some of its derivatives at = = 0.
In particular, you know that f(0) =1 and that f'(0) =2

(a) What’s your best guess for the location of a root of f (a point where f(z) = 0)?
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(c) How would your guess change quantitatively if you also knew that f"' ( ) = —17
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6. (a) The Lambert W-function W(z) is f~

6 TEST 2

1(z), where f(z) =

Your answer will involve the W-function.
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(b) Show an example of the use of logarithmic differentiation.
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TEST 2

7. Figures 1 and 2 show the solution.

Figure 1. Problem 7:y = f(x) (solid), y = f'(x) (dashed), y =
f"*(x) (dotted).

Figure 2. Problem 7: y = f (x) and an antiderivative. The anti-
derivative can be shifted up or down by any amount.



