
Name:

M505G—Final Exam
December 10, 2008

Instructions: Answer the following questions. Show your work, and clearly indicate your answer. If you
have a question, raise your hand and wait for me. No calculators or notes are allowed.

1. (15 points) Let f(x) = x2 + sin(πx
2

) + 2x + 5.

A. (4 points) Compute f(2) and f(−1).

B. (6 points) What is the average rate of change of f(x) between x = −1 and x = 2?

C. (5 points) What is the equation of the line connecting the points (−1, f(−1)) and (2, f(2))?
Hint: Use the point-slope formula.
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2. (15 points) As shown in the picture, the points p = (3, 4) and q = (4,−3) are connected by three
different paths. Compute the length of each path.
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A. (5 points) The first path, A (gray), is a straight line from p to q.

B. (5 points) The second path, B1 +B2 (solid black), is a straight line from p to o = (0, 0), followed
by a straight line from o to q.

C. (5 points) The third path, C (dotted), is a circular arc from p to q. Hint: What is the angle
given by θ? Use the slopes of the line segments B1 and B2 to figure it out.
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3. (20 points) Suppose that f(x) is a one to one function with the following properties:

• The domain of f(x) is (−3,∞).
• The range of f(x) is (−∞,∞).
• f(2) = 3.

Answer the folllowing questions about f(x).

A. (8 points) For each of the following functions, give one point that must be on its graph.
i. 3f(x)

ii. f(2x)

iii. f(x − 1) + 2

iv. f−1(x)

B. (5 points) Which of the following functions could be f(x)? For each option you don’t pick, give
at least one reason why not.

i. f(x) =
√

x + 3 + 1.
ii. f(x) = 2x − 1.

iii. f(x) = log5(x + 3) + 2

iv. f(x) = x2 − x + 1.

C. (7 points) Given your answer to part B, find f−1(x).
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4. (20 points) Analyze and graph the following rational function:

f(x) =
(2x2 + 2x − 12)(x + 5)2

(x2 + 1)(x2 − 9)

A. (8 points) Find the domain, the zeros, and vertical asymptotes of f(x). Hint: Factor everything
you can.

B. (4 points) Find the horizontal or oblique asymptote of f(x), or give a reason why there isn’t
one.

C. (2 points) Compute the y-intercept of f(x).

D. (6 points) Graph f(x). Hint: Either plot some points, or use information about the multiplic-
ities of the zeros and vertical asymptotes.
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5. (15 points) Let f(x) = x2 − x − 30 and g(x) = −5x − 9.

A. (6 points) Find the vertex of f(x) by completing the square.

B. (4 points) Find the x-intercept and y-intercept of g(x).

C. (5 points) Solve the polynomial inequality f(x) ≤ g(x).
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6. (35 points) Solve the following expressions, or simplify them as much as possible, according to the
indications given in each part.

A. (5 points) Simplify cot(sin−1 2/5).

B. (5 points) Compute sin(π/4) + sin(7π/6).

C. (5 points) Compute cos(π/4 + 7π/6).

(This problem continues on the next page.)
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D. (5 points) Using properties of logarithms, simplify: 2 ln(sin x) − 2 ln(cos x).

E. (5 points) Write out (f ◦ g)(x), where f(x) = 4x2+7
6x−3

and g(x) = x2 − 3.

F. (5 points) Solve for x in the equation 8x = 2x2−4.

G. (5 points) Establish the trigonometric identity: tan θ cot θ − cos2 θ = sin2 θ.
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7. (20 points) Graph the following functions. The graphs should be accurate, but you do not need to
label any specific points.

A. (5 points) f(x) = ex.
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B. (5 points) h(x) = ln x.
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C. (5 points) g(x) = cos x.
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D. (5 points) j(x) = sec x.
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