1. The total cost of renting a car at Price Rental is determined by the number days a car is rented, at $50 per day, and the number of miles it is driven, at $0.25 per mile. The company uses the expression 50x + 0.25y to evaluate the total cost of renting a car.

What does the variable y represent?

A. the total number of days rented

B. the total number of miles driven
C. the total amount charged per rental day
D. the total amount charged per mile driven
2. The expression 8750(1.03)x represents the number of people that visit at an exhibit in year x.

The number of people that visit an exhibit _______ at a rate of _____ each year.
3. The number of yearly visitors to the South Haven Visitor Center can be represented by the expression 7500(1.035)t where t is the number of years since 1995. 

The number of vistors to the South Haven Visitor Center has _______ by  _____ each year since 1995.
4. In the expression P – (n2 – 1)3, P and n are whole numbers and P > 0. Which statement describes the value of n2 – 1?
A.  It is a whole number.
B.  It is a positive integer.
C.  It is an integer less than or equal to –1.
D.  It is an integer greater than or equal to –1.

5. The formula for momentum is given as p = mv.
p = momentum
m = mass, in kilograms (kg)
v = velocity in meters per second (m/s)
What are the units used for momentum? 

6. While performing a chemistry experiment, a lab technician is allowed to leave the experiment unattended for up to 30 seconds every 5 minutes. The experiment is expected to last 2 hours.
What is the maximum amount of time, in minutes, that the lab technician may leave the experiment unattended?

7. Jose has to make a fax cover sheet using a standard piece of copy paper, which has a length of 11 inches. He wants the top ⅓ section of the paper to be for graphics and the rest of the sheet to be a text section, with the two sections separated by a horizontal line segment. His ruler can measure halves, fourths, eighths, and sixteenths of an inch.
If he measures from the top edge of the paper using this ruler, which measurement would put the line segment closest to ⅓ of the way down the page?

A. 3 ½ 

B. 3 ⅝

C. 3 [image: image1.png]11
16




D. 3 ¾ 

8. A multiplication table is shown. Select the boxes within the table for which the product of the row and column values is a rational number.
	
	-⅔
	√30
	9.4
	π

	-⅔
	
	
	
	

	9.4
	
	
	
	

	√30
	
	
	
	

	π
	
	
	
	


9. Ignacio claims that the product of two irrational numbers is always irrational. Cassandra disagrees with Ignacio. Which product can Cassandra use as an example to show Ignacio his claim is incorrect?
A. (√3)(√7)
B. (√4)(√10)
C. (√5)(√20)

D. (√9)(√16)
10. Let c be any rational non-zero number. Let d be any irrational number.

Correctly complete each sentence.

The product of c and d will be classified as ________.

The sum of c and d will be classified as ________.
11. Which expression is equivalent to (3x2 – x – 2) – (–5x2 – 2x – 4)?

A. -2x2 – x – 2
B. -2x2 – 3x – 6
C. 8x2 + x + 2
D. 8x2 + 3x + 6
12. Given:
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Give an expression equivalent to the given expression.

13. Let P(x) = 3x2 + 5x – 6 and R(x) = –2x2 + 3x + 7. 
Find P(x) – R(x) in simplest form.
14. Consider the expression (x2 – 4)(x + 3).

Select all values of x for which (x2 – 4)(x + 3) = 0.
A. -4 
B. -3
C. -2
D. 2 
E. 3
F. 4 
15. The monthly expenses for Janet to run her doughnut shop are $7375. These expenses include the purchase of enough ingredients to make 6250 doughnuts.

Write an inequality to determine what price, p, Janet should charge for each doughnut to make at least as much money as the amount of her monthly expenses. Assume she sells all of her doughnuts. 

16. Ricky is building a rectangular garden with an area of 100 square feet. He wants the length of the garden to equal 4 feet more than 2 times the width.
Give an equation that expresses the area of the garden in terms of the width, w, of the garden.

17. Sandra wants to purchase tickets for $18.50 each from a company that charges a one-time fee of $8.75 for using the service. Sandra's total purchase cannot exceed $200.

Give an inequality to determine the number of tickets, t, Sandra can purchase.
18. Select the expression that is equivalent to 64 – a2.
A. (8 – a)2
B. (8 – a)(8 + a)

C. (16 – a)(4 + a)

D. (32 – a)(2 + a) 
19. Which factored form of 10x2 + 120x + 320 reveals all the zeros of the function it defines?
A. 10(x + 6)2 – 40
B. 10(x + 8)(x + 4)
C.  10x(x + 12) +320
D. 10(x2 + 12x + 32)
20. Which factored form of 6x2 – 36x – 42 reveals the minimum value of the function it defines?
A. 6(x2 – 6x – 7)
B.  6(x – 7)(x + 1)
C.  6x(x – 6) – 42
D. 6(x – 3)2 – 96
21. Holly is going into business as a sidewalk ice cream vendor. The start-up cost for her refrigerated cart and her sales permit is $600. She also purchased 500 ice cream items at $0.55 each. Holly sells each ice cream item for $1.50 each. Which equation represents Holly’s profit, y, based on the number of ice cream items, x, she sells?

A. y = 0.95x – 100
B. y = 0.95x – 605
C. y = 1.50x – 875
D. y = 1.50x – 1100
22. Gardenville High School gives 3 awards every year for students that have shown academic improvement. In 2000, the school had already given 18 awards. 

Graph a line to represent the total number of awards, A, given in t years since 2000.
23. From the years 2000 to 2007, the number of coffee shops in a county increased by 100 shops per year. In 2002, there were 1,500 coffee shops.
Which equation gives the relation between the number of coffee shops, c, and year, t, where t = 0 represents year 2000? 
A. c = 1,300 + 100t
B. c = 1,300 – 100t
C. c = 1,700 + 100t
D. c = 1,700 – 100t
24. Water is leaking out of a pool at a rate of 14 gallons per hour. The pool currently contains 12,000 gallons of water.
Write an equation that describes the number of gallons of water in the pool, P, after h hours.

25. Sarah makes scarves and purses.

· She can work no more than 44 hours each week.

· Each scarf takes her 2 hours to make, and each purse takes 3 hours.

· Scarves cost $5 to make, and purses cost $8 to make.

· She has a weekly budget of $114 for materials.
Let x represent the number of scarves made each week and y represent the number of purses made. Which system of inequalities can Sarah use to represent the different numbers of purses and scarves she can make in a week?
A. 3x + 2y ≤ 44
5x + 8y  ≤ 114
B. 2x + 3y ≤ 44
8x + 5y ≥ 114
C. 2x + 3y ≥ 44
5x + 8y ≤ 114
D. 2x + 3y ≤ 44
5x + 8y ≤ 114
26. The surface area of a pyramid with a square base is given by the formula A = s2 + 2rs, where s is the side length of the base and r is the slant height of the pyramid.
Which formula will find the slant height?
A. r = A – s2
   2s
B.
r = A – 2s

          s2 

C.
r = A – s
2



D.
r = A – s2 – 2s
27. Solve the equation  
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for x.
28. Maggie is solving the equation 4x + 17 = 9x – 5. 

Which would be the best first step as she solves the equation?

A. Add 9x to both sides.
B.  Add 17 to both sides.
C.  Subtract 5 from both sides.
D.  Subtract 4x from both sides.
29.
Give the value for x that makes the given equation true.
23x – 5(3x + 2) = 2x + 2
30.
Graph the solution to the inequality 3(x + 2) ≥ 5x on a number line.
31.
Classify each equation as having either 2 real solutions, 1 real solution or no real solutions. 

A.
-x2 + 3x – 10 = 0
B.
-x2 + 4x – 8 = 0

C.
-x2 + 5x = 0

D.
x2 – 16 = 0

E.
x2 + 6x + 9 = 0

F.
x2 + 25 = 0

32.
What are the solutions to x2 – 5x – 36 = 0?

33.
Which value of x satisfies the equation 3x(x + 7) = 4(x2 + 5x – 3)?
A.
-7
B.
-4
C.
3
D.
4

34.
A system of equations is shown.
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What is the solution to the system?

A.  (2, 3)
B.  (-2, 9)
C.  There is no solution.
D.  There are infinitely many solutions.

35.
Four students were given this system of equations to solve.
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Each student’s solution to the system of equations is shown below.
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Which student’s work is correct?

A. Jason’s
B. Karla’s
C. Lance’s
D. Marsha’s
36.
Consider the equation y = 3x2 + 4x – 9 

Select all ordered pairs that are solutions to the equation. 
A. (-9, 0)
B.  (-3, 6)
C.  (-2, 11)
D.  (-1, -9)
E.  (0, -9)
F.  (4, 1.5) 

37.
Consider the functions f(x) and g(x).
f(x) = x2 – 16
g(x) = 3x – 12
What value(s) of x makes f(x) = g(x)? 
38.
The intersections of the graphs of the given inequalities form a triangle.
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What is the area of the triangle?

A. 4 square units
B. 8 square units
C. 12 square units
D. 16 square units

39.
Which illustrates the graph of a function?

A.
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B.
[image: image9.jpg]


       C.
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D.
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40.
A new eye clinic sold 47 pairs of eyeglasses the first month it was open. The number of pairs of eyeglasses sold increases by 25% each month thereafter. The equation f(x) = 47(1.25)x gives the number of pairs of eyeglasses sold each month after the clinic’s opening. About how many pairs of eyeglasses will be sold in the 10th month? 
A.
587
B.
547
C.
438
D.
350
41.
Consider the functions f(x), g(x), and h(x).
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Order them from greatest to least for the value when x = 2.
42.
Let an = -2(an – 1) + 5 and a1 = 1.
What is the value of a5?
43.
Margaret planted 20 seeds in her garden. Each year, she plants 10 additional seeds. Let f(1) = 20 represent the number of seeds she planted the first year.

Assume that all seeds Margaret planted in previous years continue to bloom. Which function, f, represents the total number of seeds that bloom in Margaret’s garden after x years? 
A. f(x) = 10f(x + 1)
B.  f(x + 1) = 10f(x)
C.  f(x) = f(x + 1) + 10
D. f(x + 1) = f(x) + 10
44.
The equation y = –3(x – 22)2 + 1452 is used to determine the profit earned, y, from sales of a product, with x representing the price per unit sold.

Which unit price would yield the maximum profit? 
A. $22
B. $66
C. $1386
D. $1452

45.
What is the line of symmetry for the quadratic function f(x) = (x + 7)2 – 10? 
A.
x = 7
B.
x = 10

C.
x = –7

D.
x = –10

46.
The distance a speedboat has traveled is given by the function d(t) = 10t2, where d 
represents distance in meters and t represents time in seconds. What is the average rate of change in the distance the speedboat has traveled from 1 second to 10 seconds?
 
A. 90 m/s
B. 92 m/s
C. 110 m/s
D. 112 m/s

47.
What is the average rate of change of the function f(x) = 2x2 – 3x – 4 for -3 ≤ x ≤ -1?
48.
Graph the function f(x) = -½x2 + 2x + 6 on the coordinate plane.
49.
Graph the function 
[image: image13.png]f) =





on the coordinate plane.
50.
The function f(x) = ⅔x + 4 is given.
Graph f(x).
51.
A teacher tells his students, “I have noticed that if you sit in the back of the classroom, you have a higher chance of falling asleep.” Which statement is true?

A.
Sitting in the back of the room causes students to fall asleep. 
B.
Sitting in the front of the room causes students to stay awake. 
C.
There is a correlation between where a student sits and if the student stays awake or falls asleep.
D.
There is no correlation between where a student sits and if the student stays awake or falls asleep.

52.
A scatter plot is shown. A student added the line, thinking it was a line of best fit for the data.
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Which correlation coefficient most accurately describes the data’s fit to a linear model?

A. -0.9
B. -0.5
C. 0.5
D. 0.9

60.
The population of a town can be modeled by the function P(t) = 20,696(0.9974)t, where t is the number of years that have passed since the year 2000.

Which statement is true about the population of the town for each year since 2000? 
A. It has been decreasing by 0.26% each year.
B.  It has been decreasing by 0.0026% each year.
C.  It has been increasing by 0.9974% each year.
D.  It has been increasing by 99.74% each year.

61.
Jessica purchased a trash compactor for $849.00. The value of the compactor can be modeled by the function V(t) = 849(0.9)t, where t represents the number of years that have passed since Jessica made her purchase.

Based on the function, what happens to the value of the trash compactor?
A. The value of the compactor increases by a rate of 90%.
B. The value of the compactor increases by a rate of 10%.
C. The value of the compactor decreases by a rate of 90%.

D. The value of the compactor decreases by a rate of 10%.

62.
Consider the functions f(x), g(x) and h(x).
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Order them from greatest to least based on the value of the function as 
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63.
Anita deposits $545 into a savings account. The account has an interest rate of 3% compounded quarterly.
Give a function to represent the amount of money in dollars, A(t), in Anita’s account after t years.
64.
The population of Huntsville in 2010 was 87,000. The population grows by 3% each year.

Which type of function can represent the population of Huntsville t years after 2010?

A. Cubic
B. Exponential
C. Linear
D. Quadratic
65.
Every year, Caleb’s grandmother gives him $50 for his birthday.

What type of function can be used to represent the total amount of money Caleb has received for his birthdays?
A. Cubic

B. Exponential
C. Linear
D. Quadratic
66.
The graph of the quadratic function f(x) has a maximum of (-1, 4) and passes through the point   (-2, 3).  The function g(x) is represented by the equation g(x) = (x + 2)(x – 4).
The graph of which function has a greater y-intercept? 
How much greater is the y-intercept of the function you chose than the y-intercept of the function you did not choose? 
67.
The graph of f(x) is shown on the coordinate plane.
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The function g(x) is defined as g(x) = –(x – 4)(x + 2). Which statement comparing the maximum values of the two functions is correct?
A. The maximum of f(x) is 3 units greater than the maximum of g(x).
B.  The maximum of g(x) is 4 units greater than the maximum of f(x).
C.  The maximum of g(x) is 5 units greater than the maximum of f(x).
D. The maximum of f(x) is 12 units greater than the maximum of g(x).

68.
Consider the equation y = –x2 − 4x + 12.

Graph a point at each of the following:

· y-intercept of the equation

· minimum or maximum of the equation

· x-intercept(s) of the equation

69.
The function f(x) = 2x − 1 is graphed on the coordinate grid.
Graph the function f(-x). 
70.
The function f(x) is graphed on the coordinate grid.
Graph the function f(-x). 
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71.
Danielle copied her homework problems from the board, but she copied one incorrectly. She was supposed to graph y = |x + 9|, but she graphed y = |x + 4| instead. How will the two graphs differ?
A.
Danielle’s graph will be 5 units lower than the graph of y = |x + 9|.
B.
Danielle’s graph will be 5 units higher than the graph of y = |x + 9|.

C.
Danielle’s graph will be 5 units to the left of the graph of y = |x + 9|.

D.
Danielle’s graph will be 5 units to the right of the graph of y = |x + 9|
72.
The graph of f(x) = x2 is translated to produce the graph of g(x) = (x – 3)2 + 5. Which 
describes how the graph of f(x) is translated? 
A. shifted down 5 units and right 3 units


B. shifted up 5 units and left 3 units
C. shifted up 5 units and right 3 units

D. shifted down 5 units and left 3 units

73.
The graph of the function f(x) = x2 – 6x is shifted 2 units to the left onto the graph of g(x).

Select all functions that represent the shift of f(x) onto g(x).

A. g(x) = f(x – 2) 
B. g(x) = f(x + 2)

C. g(x) = x2 – 10x + 16  
D. g(x) = x2 – 2x – 8  
E. g(x) = x2 – 6x – 2  

F. g(x) = x2 – 6x + 2
74.
A pool service treats a community’s pool by initially adding 600 ounces of chlorine to the water and then 225 ounces of chlorine at the beginning of each week. Each week, 30% of the chlorine in the entire pool evaporates.

Which rule would determine how much chlorine is in the pool after n weeks?
A. an = 600 + 225 (n – 1)
B.  an = 600 + 225 (0.7) (n – 1)
C.  a1 = 600; an = (0.3) an – 1 + 225
D. a1 = 600; an = (0.7) an – 1 + 225

Solutions
1.
B

2.
increases; 3%

3.
increases; 3.5%

4.
D

5.
kg∙m

   s

6.
12

7.
C

8.
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	9.4
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	X
	

	√30
	
	X
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9.
C

10.
irrational; irrational

11.
C

12.
-4x⅔ + 11x⅓
13.
5x2 + 2x – 13 

14.
B C D

15.
6250p ≥ 7375 (or equivalent)

16.
w(2w + 4) = 100 (or equivalent)

17.
18.5t + 8.75 ≤ 200 (or equivalent)

18.
B

19.
B

20.
D

21.
C

22.
Graph of the line y = 3x + 18

23.
A

24.
P = 12000 – 14h
25.
D

26.
A

27.
x = (y + z)3 + w
28.
D

29.
x = 2

30.
x ≤ 3 on a number line

31.
A: No solution


B: No solution


C: 2 solutions


D: 2 solutions


E: 1 solution


F: No solution

32.
x = 9, or x = 4

33.
D

34.
C

35.
B

36.
B  E

37.
x = 4, or x = -1

38.
B

39.
D

40.
C

41.
h(x), f(x), g(x)

42.
a5 = -9

43.
D

44.
A

45.
C

46.
C

47.
-11
48.
Maximum parabola with y-intercept (0, 6), vertex (2,8), x-intercepts (6,0) and (-2,0)
49.
Maximum parabola with y-intercept (0, 1½), vertex (1,2), x-intercepts (-1,0) and (3,0)
50.
Graph with y-intercept (0,4) and slope ⅔
51.
C

52.
C

60.
A

61.
D

62.
h(x), g(x), f(x)

63.
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 (or equivalent)
64.
B

65.
C

66.
f(x); 11 units

67.
C

68.
Maximum parabola showing (0,12) as the y-intercept, (-6,0) and (2,0) as the x-intercepts

69.
Graph of y = -2x – 1 

70.
Graph of y = -2x – 2 
71.
D

72.
C

73.
B D

74.
D

