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Question 1 .

The functions f(x) and g(x) are defined below.

Determine, by graphing, all values of x for which f(x) = g(x).

A. ;

B. ;  ; 

C. ;

D. ;

Question 2 .

Find the approximate sum of the series shown below.

A. 459.81

B. 0.19

C. 258.75

D. -277.41

Question 3 .

Given the following, use a Pythagorean identity to find sin( ) if  is in quadrant II.

 A. 

 B. 

 C. 

 D. 
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Question 4 .

Archer wants to find the average number of the 25,000 passengers on a national airline that check one
item of luggage. He randomly selects 1,000 passengers in his home state of North Carolina who flew in
the past year, and he found that 70% of the passengers checked one item of luggage. What
assumption can be made regarding the proportion of all the passengers who check one item of
luggage?

A. No assumptions can be made regarding the proportion of all the passengers who
check one item of luggage because the sample size is too small.

B. The approximate proportion of all the passengers who check one item of luggage is
less than 70%.

C. No assumptions can be made regarding the proportion of all the passengers who
check one item of luggage because the sample statistic is biased.

D. The approximate proportion of all the passengers who check one item of luggage is
greater than 70%.

Question 5 .

A horse and buggy is traveling between towns in a rural region. The table represents the distance, in
miles, the horse and buggy has traveled after x hours.

x 1.5 2.5 3.5 4.5 5.5 6.5
h(x) 28.5 47.5 66.5 85.5 104.5 123.5

What is the average rate of change over the interval [2.5, 5.5]?

A. 9.5 miles per hour

B. 19 miles per hour

C. 38 miles per hour

D. 57 miles per hour
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Question 6 .

Juan ran a concession stand last Saturday and made $74.60 from selling a total of 47 hot dogs and
hamburgers. Each hot dog sold for $1.30 and each hamburger sold for $2.20. Which system of
equations can be used to determine the number of hot dogs, x, and hamburgers, y, that were sold?

A. 1.3x + 2.2y = 74.6

32x + 15y = 47

B. 0.65x + 1.1y = 74.6

x + y = 3.5

C. 1.3x + 2.2y = 74.6

x + y = 47

D. 2.6x + 4.4y = 3.5

x + y = 480

Question 7 .

Which of the following is the inverse of the function below?

 A. 

 B. 

 C. 

 D. 

Question 8 .

Which of the following is equivalent to the expression below?

 A. 

 B. 

 C. 

 D. 
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Question 9 .

Use the remainder theorem to determine if x = -2 is a zero of the following polynomial, and find the
quotient and the remainder.

p(x) = x2 - 225

A. No, x = -2 is not a zero of the polynomial.
The quotient is x - 2, and the remainder is -221.

B. Yes, x = -2 is a zero of the polynomial.
The quotient is x + 2, and the remainder is 0.

C. Yes, x = -2 is a zero of the polynomial.
The quotient is x - 2, and the remainder is -221.

D. No, x = -2 is not a zero of the polynomial.
The quotient is x + 2, and the remainder is -221.

Question 10 .

The dean of the College of Mathematics is determining the order in which the graduating students will
give their senior presentations. Each of the four academic advisers in the College of Mathematics has
been assigned 10 students who are giving presentations this semester. The dean wants each student
to have a fair chance of being selected to present first. Which of the following best describes a method
of ensuring that each graduating student has a fair chance of being selected to present first?

A. There is no way to ensure that each graduating student has a fair chance of being
selected to present first.

B. Randomly assign the students to three groups. Randomly select a student from the
second group to present first.

C. Create a spinner with four regions that are equal in size. Assign each adviser to a
different region of the spinner. Spin the spinner to select an adviser. The adviser's
student who appears first alphabetically will present first.

D. Using a random number generator, assign each graduating student a number from 1 to
40, eliminating duplicate numbers. The student with the highest number will present
first.

Question 11 .

 A. 
 B. 
 C. 
 D. 
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Question 12 .

Solve the equation below.

 A. 

 B. 

 C. 

 D. 

Question 13 .

Given the following, use a Pythagorean identity to find tan  if  is in quadrant IV.

 A. 

 B. 

 C. 

 D. 

Question 14 .

Solve the quadratic equation below.

 A. 

 B. 

 C. 

 D. 
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Question 15 .

The members of a book club are having trouble deciding which book to read next. They have narrowed
their choices to five possibilities, and they have numbered the books 1 through 5. They decide to use
probability to make a decision. If the group wants each book to have a fair chance of being selected
next, which of the following best describes a method that can be used to help the book club members
make their decision?

A. Draw a card from an ordinary deck of 52 cards. If the drawn card is a 2, 3, or 4, read
book 1 next. If the drawn card is a 5, 6, or 7, read book 2 next. If the drawn card is an
8, 9, or 10, read book 3 next. If the drawn card is a face card, read book 4 next. If the
drawn card is an Ace, read book 5 next.

B. Create a spinner with six regions that are equal in size. Color each region a different
color: red, green, blue, yellow, purple, and orange. If the spinner lands on red, read
book 1 next. If the spinner lands on green, read book 2 next. If the spinner lands on
blue, read book 3 next. If the spinner lands on yellow, read book 4 next. If the spinner
lands on purple, read book 5 next. If the spinner lands on orange, spin again.

C. Place the books in order by publishing date from earliest to latest. Read the book with
the earliest publishing date next.

D. Roll an ordinary die. If the die lands on one, read book 1 next. If the die lands on two,
read book 2 next. If the die lands on three, read book 3 next. If the die lands on four,
read book 4 next. If the die lands on five, read book 5 next. If the die lands on six, read
book 1 next.

Question 16 .

Each statement describes a transformation of the graph of 
y = ex. Which statement correctly describes the graph of
y = e(x + 3) - 7?

A. It is the graph of y = ex translated 7 units down and 3 units to the left.

B. It is the graph of y = ex translated 3 units up and 7 units to the left.

C. It is the graph of y = ex translated 7 units down and 3 units to the right.

D. It is the graph of y = ex translated 3 units down and 7 units to the left.
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Question 17 .

Annise conducted an experiment where she drew letter tiles from a bag. She drew one tile from the
bag, recorded its letter, returned the tile to the bag, and drew again. The results of her experiment are
shown below.

Letter Number of
Times Drawn

A 3
C 2
K 1
L 4
S 5

Based on Annise's experiment, which of the following most likely represents the number of S tiles if
there are a total of 30 tiles in the bag?

A. 4

B. 2

C. 8

D. 10

Question 18 .

In a 5-kilometer race, the average finishing time was 32 minutes, with a standard deviation of 2
minutes. What percentage of the racers finished in 28 minutes or less?

Note: Assume that a Normal model is appropriate for the distribution of finishing times.

A. about 16%

B. about 2.5%

C. about 97.5%

D. about 84%

Question 19 .

Which of the following would be the best method for investigating the type of outing preferred by the
employees at a company?

A. experimental study

B. observational study

C. controlled experiment

D. survey
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Question 20 .

Find the corresponding point on the unit circle for the radian measure given below.

A. (0, 1)

B. (1, 0)

C. (-1, 0)

D. (0, -1)

Question 21 .

Ford is the coach of a local baseball team that is currently losing by two runs. They are getting ready to
take the field to start the bottom of the eighth inning. In the past, when losing by two runs, he has
replaced the starting pitcher with a relief pitcher a total of 25 times in the eighth inning of the game.
When in the same position, he has left the starting pitcher in the game 15 times.

In the situations when he has replaced the pitcher, they have lost 14 times and won 11 times. In the
situations when he has left the starting pitcher in the game, they have lost 8 times and won 7 times.

Based on these numbers, if the goal is to win the game, should he replace the pitcher or not?

A. Ford should leave the starting pitcher in the game.

B. Ford should replace the pitcher.

C. Neither option has any advantage.

D. There is not enough information to determine if he should replace the pitcher or not.

Question 22 .

Find the length of the arc intercepted on the unit circle by the following central angle.

 A. 
 B. 
 C. 
 D. 
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Question 23 .

Find the corresponding point on the unit circle for the radian measure given below.

 A. 

 B. 

 C. 

 D. 

Question 24 .

A company opened in 1998 and turned a profit its first year. The company's revenues increased
annually thereafter. Which of the following functions could model this situation where x represents the
number of years in operation, and f(x) represents the company's annual revenue [in millions]?

A. f(x) = 65x2 - 1,386x + 8,161

B. f(x) = 9,263 • 0.785x

C. f(x) = 884 • 1.22x

D. f(x) = 9,484 • x-0.868

Question 25 .

Find the corresponding point on the unit circle for the radian measure given below.

A. (1, 0)

B. (-1, 0)

C. (0, -1)

D. (0, 1)

Question 26 .

From 1985 to 1989, the number of cellular phone subscribers in the U.S. about doubled each year.
What type of function appropriately models this situation?

A. exponential growth

B. exponential decay

C. linear decay

D. linear growth
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Question 27 .

Simplify the following expression.

 A. 
 B. 
 C. 
 D. 

Question 28 .

Given the following, use a Pythagorean identity to find cos  if  is in quadrant III.

 A. 

 B. 

 C. 

 D. 

Question 29 .

Due to recent residential developments, the population of a town is increasing according to the function
below.

P(x) = 15,000(3)x

Approximately how many years, x, will it take for the population of the town to reach 39,000?

A. 1.15

B. 0.96

C. 0.87

D. 3.33

Question 30 .

Each statement describes a transformation of the graph of .

Which statement correctly describes the graph of the function below?

A. It is the graph of  translated 10 units up and 8 units to the left.

B. It is the graph of  translated 10 units up and 8 units to the right.

C. It is the graph of  translated 10 units down and 8 units to the left.

D. It is the graph of  translated 10 units down and 8 units to the right.
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