Math 113 — Exam 3 — Fall 2004 — Professor Sachs
Name: So LYTioN

Answer each question on this paper. Read them carefully and answer clearly.
Exam ends at 2:20pm. The GMU Honor Code is in effect. The exam is worth
100 points.

1. (10 points) Find the absolute extreme values of the function f(z) = z3 — 3z on the
interval [0, 3].
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2. (15 points) (a) Explain what information we get from the signs (positive or negative)
and the zero values of both the derivative f'(z) and the second derivative f”(z).
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(b) Give a brief description of WHY your answer concerning the sign of f/(x) is correct.
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(c) Sketch a graph of a function f on [-2,2] satisfying all of the following conditions
fiiz) >0for -2 <z <1, f(1) =0, f/(z) <0 for 1 < z < 2 with f’(z) < 0 for all
-2< <2




3. (10 points) (a) State the Mean Value Theorem with hypotheses.
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(b) For the function sin z on the interval [0, 27], find all points ¢ whose existence the Mean
Value theorem guarantees.
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4. (15 points) A rectangle has its base on the x-axis and its upper two vertices on the
parabola y = 48 — z2. What is the largest area the rectangle can have and what are its
dimensions?
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5. (10 points) Draw a phase line and also sketch some solution curves for the autonomous
differential equation —% =y (y — 2). What are the equilibrium values and which, if any, is
stable?
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6. (15 points) Newton’s method uses the tangent line approximation to obtain ap-
proximate solutions to f(z) = 0. Explain how the method leads to the formula z,,; =
Zn — f(zn)/f'(zn). Find the next two values if we start the method to solve 22 —6 = 0 at
z7 = 3. You need not simplify answers if they are readable.
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7. (10 points) For each integration formula below, decide if it is right or wrong and give
a brief reason for each answer.
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8. (15 points) Find all the curves y = f(z) satisfying all the following properties and
explain why there are no others:

(a) —Z—i—% = 6z (b) The graph goes through the point (0,2) and its tangent line at that
point is horizontal.
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