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 Print and sign a brief statement stating this is your work and you used no other resource:

 Name (sign):  Name (print):

 Student Number:

 Instructor’s Name:  Class Time:

 
Problem
Number

 
Points
Possible

 
Points
Made

??  0

??  15

??  15

??  15

??  14

??  14

??  15

??  12

 Total:  100

• If you need extra space use the last 
page.

• Please show your work. An unjusti-
fied answer may receive little or 
no credit.

• If you make use of a theorem to jus-
tify a conclusion then state the theo-
rem used by name.

• Your work must be neat. If I can’t 
read it (or can’t find it), I can’t grade 
it.

• The total number of possible points 
that is assigned for each problem is 
shown here. The number of points for 
each subproblem is shown within the 
exam.

• Please turn off your mobile phone.

• A calculator is not necessary, but nu-
merical answers should be given in a 
form that can be directly entered into 
a calculator.

Common identities:

cos(α + β) = cos(α) cos(β) − sin(α) sin(β), sin(α + β) = sin(α) cos(β) + cos(α) sin(β).

1. Common Knowledge: Why are car races on oval tracks in the United States run so the cars 
turn left?
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2. Determine all of the values of x for each question below that satisfy the given equation. If 
no values of x satisfy the equation provide a brief justification as to how you arrived at your 
conclusion.(a)  

 1
x + 1

= 3
x − 5

.

(b)  

 
√

2x + 1 = 8.

(c)  

 
√

2x − 3 = 3x + 1
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3. The graphs of two relationships, f , and g, are shown below. Each of the questions below 
refer to these relationships.

x

f

−3
−2
−1

1
2
3

−3 −2 −1 1 2 3 x

g

−3
−2
−1

1
2
3

−1 1 2 3 4 5

(a)  Determine the intervals where the relationship f  is increasing and the intervals where 
the relationship is decreasing. (Make a rough estimate if you are not sure of the x
values.)

(b)  Determine the intervals where the relationship g is increasing and the intervals where 
the relationship is decreasing. (Make a rough estimate if you are not sure of the x
values.)

(c)  

Determine the domain of the relationship g(f(x)).
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4. The questions below refer to the quadratic function

s(x) = 8x2 − 6x + 7.
(a)  

Determine the vertex of the function.

(b)  

Does the vertex represent a minimum or a maximum? (Justify your answer.)

(c)  

Determine the maximum of the function on the interval [1, 3]. (Briefly explain why 
your choice is the maximum.)
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5. The questions below refer to the following graph of a function, q(x).

x

q(x)

−3
−2
−1

1
2
3

−3 −2 −1 1 2 3

(a)  
use the axes below to sketch a graph of the function −q(x + 2) + 3.

x

y

−3
−2
−1

1
2
3

−3 −2 −1 1 2 3

(b)  
Determine the coordinate, (x, y), of the minimum of the function 3q(x − 4) − 5.
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6.  
A function, q(x), is linear on the interval 1 ≤ x ≤ 4 and goes through the coordinates (1, 3)
and (4, 1). It is also linear on the interval 5 ≤ x ≤ 7 with a slope of 2 and includes the 
coordinate (6, 0).
(a) Express the function as a piecewise defined function.

(b) Determine the average rate of change of q(x) from x = 2 to x = 5.5.
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7. A factory can produce 1,200 bearings an hour and starts with 100 bearings in its inventory 
at the start of the day. It can also produce 7 hubs per hour and starts with no hubs in its 
inventory. Each hub requires 64 bearings for a full assembly.(a)  

Determine the functions that provide the number of bearings and the number of hubs 
available at any time, t in hours, after the start of the day.

(b)  
At what time of the day will there be exactly enough bearings to create assemblies for 
all the available hubs?
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8.  
Farmer Bob has made a solemn promise that this will be the year he beats Farmer Alice 
at the county fair. To beat her he will need to build two turkey pens out of 105 meters of 
special fencing. The first pen will be a square, and the second pen will be a rectangle in 
which the height is three times its width. What dimensions should Farmer Bob to finally 
surpass Farmer Alice?
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Extra space for work. Do not detach this page. If you want us to consider the work on 
this page you should print your name, instructor and class meeting time below.

Name (print):  Instructor (print):  Time: 
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