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I READ...INSTRUCTIONS...READ !!!

. Your exam contains 9 questions and 12 pages; PLEASE MAKE SURE YOU HAVE A COM-
PLETE EXAM.

. The entire exam is worth 100 points. Point values for problems vary and these are clearly
indicated. You have 2 hours and 50 minutes for this final exam.

. Make sure to ALWAYS SHOW YOUR WORK; you will not receive any partial credit unless
all work is clearly shown. If in doubt, ask for clarification. Make sure to do your own work
on the exam.

. There is plenty of space on the exam to do your work. If you need extra space, use the back
pages of the exam and clearly indicate this.

. You are allowed one 8.5 x 11 sheet of handwritten notes (both sides). Graphing calculators
are NOT allowed; scientific calculators are allowed. Make sure your calculator is in radian
mode.

Problem Total Points Score Problem Total Points Score
1 12 6 10
2 10 - 12
3 10 3 10
4 10 9 14
b 12 Total 100




1. (12 points; 3 points each) Differentiate the following functions. You need not simplify
your answers.
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(b) y =tan"'(Inz) + In(tan™" z).






2. (10 points; 2 points each) Evaluate the following limits.
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3. (10 points) A small helium balloon is rising at the rate of 8 ft/sec, a horizontal distance
of 12 feet from a 20 ft. lamppost. At what rate is the shadow of the balloon moving
along the ground when the balloon is 5 feet above the ground?
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4. (10 points)
The point (1/4,1/4) lies on the curve

(322 + y2)3/2 — 322 — o2

(a) (8 pts) Using linear approximation, find the approximate value of the number z
near 1/4 such that (z,0.23) is a point on this curve.

(b) (2 pts) Using the drawing of the curve below, determine whether the actual num-
ber z is bigger or smaller than the number found using linear approximation:




5. (12 points) The function f has domain (A, H) and the graph of f’is as shown. Each
part is worth 3 points; there is no partial credit on this problem.

(a) Give the open interval(s) over which f is increasing.

(b) Give the open inteval(s) over which f is concave downward.

(c) At which point(s) does f have a local minimum?

(d) At which point(s) does f change concavity?



6. (10 points) Find the point on the ellipse 22 +y? — zy = 1 with the largest y coordinate.
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7. (12 points) A particle starts moving at time
t = 0. Its position at time ¢ > 0 is given by

x(t) =t* —4t, y(t) =t* — 5t.
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(a) Express d_y in terms of ¢.
T

(b) For which values of ¢ does the tangent line to the curve at (z(t), y(¢)) pass through
the point (0, —8)?

(c) When is the particle heading directly toward the point (0, —8)?



8. (10 points) The product of two positive numbers is 100. How small can the sum of
one of the numbers plus the square of the other number be? (Make sure to show your
work and justify your answer.)
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9. (14 points) Let f(z) be the function
flz) = (z+2)e

(a) Find the zeros of f(z), i.e., the values of x at which f(z) = 0.

(b) List the intervals on which f(z) is increasing. List the intervals on which f(z) is
decreasing.

(c) Find all local maxima and local minima of f(z).

(d) List the intervals on which f(z) is concave up. List the intervals on which f(z)
is concave down.
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9.(continued)

(e) Find all inflection points of f(z).

(f) Find the global maximum and global minimum of f(x) on the interval [—2.5, 6].

(g) Graph f(z) on [—2.5,6] using the grid below.
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