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No notes, books, electronic devices, or outside materials of any kind.

Read each problem carefully and simplify your answers. Guessing the correct answer is
not sufficient for full credit. Supporting work will be required on every problem unless
otherwise indicated.

1 (12 pts). Indicate whether each of the graphs below is the graph of a function. For those
that are, find the domain and the range. Write your answers in interval form.
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2 (8 pts). Identify the formula for the function from its graph.
For instance, if you were given this graph, this would be the correct response.

x

y

x

y

p(x) = p(x) = x

There might be more than one correct answer, but piecewise-defined functions are not
acceptable.
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3 (18 pts). Let g(x) = −(x+ 2)2 + 5. Find the following.

a. The vertex of the graph of g(x).

b. The equation of the axis of symmetry of the graph of g(x).

c. All intercepts of the graph of g(x).

d. The maximum or minimum values of g(x) or state that they do not exist.

e. A sketch of the graph of g(x), reflecting your answers to parts a.-d.

4 (8 pts). A new piece of office machinery is worth $5600.00 today but will steadily loose
value until it’s worth $0 in 8 years. Let V stand for the value of the machine in dollars
and t stand for its age in years. Today, for instance, V = $5600.00 and t = 0.
Express V as a linear function of t.

5 (8 pts). Sketch the graph of the function f(x) =







−1 if x ≤ −2
1 + 1

2x if −2 < x < 0√
x if 0 ≤ x

Include the coordinates of all intercepts and of any ◦ or • points in the graph.

6 (13 pts). Find the domains of the following functions.

a. 2
3x2+8x−9 b. 3x2+8x−9

x2+9 c. log2(x− 7)
7 (6 pts). Use the figure to solve for x in the inequalities.
Write the solution set in interval form.

a. f(x) > h(x)

b. f(x) > g(x) > h(x)
x

y

(3, 0)
(-1, 2)

(-3, 3)

y=g(x)

y=f(x)

y=h(x)

8 (10 pts). Let f(x) = 5x2+1
2x−3 . Find the following.

a. f(−2) b. f(−x) c. f(x+ 1)

9 (8 pts). Evaluate the logs.

a. log5 125 = b. log3
1
9 = c. log3

5√81 = d. log10 1 =

10 (18 pts). Solve the inequalities. Write your solution sets in interval form.

a. 2x2 − 7x+ 4 > 0 b. x−3
x+2 ≤ −2 c. x2(x− 1)(x+ 3)3 > 0

11 (6 pts). Sketch the graph of y = x2(x− 1)(x+ 3)3. Your drawing need not be to scale,
but it should clearly show how and where the graph intersects the x-axis.

12 (4 pts). Use the table below to find the following.

x −3 −2 −1 0 1 2

f(x) 2 −1 1 −2 0 −3

g(x) 1 2 0 −1 −3 2

a. (f ◦ g)(−2) = b. (f ◦ f)(−1) =
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13 (6 pts). Determine whether the functions f and g from Problem 12 are one-to-one. If
either is one-to-one, evaluate its inverse function at −3.

f is not one-to-one g is not one-to-one

f is one-to-one and g is one-to-one and

f−1(−3) = g−1(−3) =

14 (18 pts). Let f(x) = 3x+ 2 and g(x) =
√
x− 1. Find the following functions and the

domain of each.

a. (f · g)(x) b.
(

f
g

)

(x) c. (g ◦ f)(x)

15 (12 pts). Solve each equation for x.

a. 81−2x = 4x+3 b. log3(x+ 1) = 2 c. ex = 10.

16 (3 pts). Pick the best description for each graph.

Not a function Not a function Not a function

A function, but not one-to-one A function, but not one-to-one A function, but not one-to-one

A one-to-one function A one-to-one function A one-to-one function
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17 (5 pts). For each one-to-one function f(x) that you found in Problem 16 above, graph
y = f−1(x) on the same axes.

18 (6 pts). Find f−1(x) if f(x) = x3 − 4.

19 (4 pts). Let H(x) =
√
x2 + 1. Find functions f(x) and g(x) so that H(x) = (f ◦ g)(x).

There are many correct answers, but you may not use either f(x) = x or g(x) = x.
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20 (8 pts). A rectangle with horizontal and vertical sides
is inscribed in the circle of radius 3 centered at the origin.
Let (x, y) be the vertex of the rectangle that meets the
circle in quadrant I.
Express the area A of the rectangle as a function of x.

x

y

(x, y)

21 (8 pts). Rewrite f(x) = −3x2 + 18x+ 15 in the form f(x) = a(x− h)2 + k.

22 (3 pts). Suppose x = ln 3 and y = ln 2. Express the following in terms of x and y.

a. ln 6 b. ln 32

23 (8 pts). Simplify the expression, or state that it does not exist.

a. eln 7 b. log2 2
301 c. eln(−3) d. log3 3

(−9.5)












