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I. Algebra – “Seeing Structure in Expressions” 
A) Standard A.SSE.A.1: Modeling Expressions 

1. Standard Form of a Polynomial 

a) State an example of an expression of the fifth degree 

with a leading coefficient of seven and a constant of 

six. 

 

 

 

b) Is the polynomial 12𝑥3 + 8𝑥 + 4 in standard form? 

Explain how you know. 

2. Modeling Expressions 

a) Which expression represents “5 less than twice 𝑥”? b) Which expression represents “six less than twice the 

value of 𝑥”? 

 

 

 

c) Tim ate four more cookies than Alice. Bob ate twice as 

many cookies as Tim. If 𝑥 represents the number of 

cookies Alice ate, which expression represents the 

number of cookies Bob ate? 

d) Timmy bought a skateboard and two helmets for a total 

of 𝑑 dollars. If each helmet cost ℎ dollars, write an 

expression to represent the cost of the skateboard. 

 

 

 

 

e) The length of a rectangular room is 7 less than three 

times the width, 𝑤, of the room. Which expression 

represents the area of the room? 

 

 

 

f) Write an expression to represent the perimeter of a 

regular pentagon with a side whose length is 𝑥 + 4. 

B) Standard A.SSE.A.2: Factoring Polynomials 
3. Factoring Polynomials by GCF 

a) If 3𝑥 is one factor of 3𝑥2 − 9𝑥, what is the other 

factor? 

 

 

b) Factor 35𝑥4𝑦3 + 49𝑥2𝑦 using the GCF 

4. Factoring Trinomials 

a) Which expression is a factor of 𝑥2 + 2𝑥 − 15? 

 

 

 

b) Which expression is a factor of 𝑥2 + 5𝑥 − 24? 

c) Which expression is a factor of 𝑛2 + 3𝑛 − 54? 

 

 

 

d) Which expression is a factor of 𝑥2 − 10𝑥 + 24? 

5. Factor Completely 

a) Factor completely: 2𝑥2 + 10𝑥 − 12 b) Factor completely: 3𝑥2 − 3𝑥 − 18 

 

 

 

 

 

  



6. Other Factoring 

a) When written in factored form, 4𝑤2 − 11𝑤 − 3 is 

equivalent to: 

 

A) (2𝑤 + 1)(2𝑤 − 3) 

B) (2𝑤 − 1)(2𝑤 + 3) 

C) (4𝑤 + 1)(𝑤 − 3) 

D) (4𝑤 − 1)(𝑤 + 3) 

 

 

b) The area of a rectangle is represented by the equation 

3𝑥2 − 10𝑥 − 8. Which expression can also be used to 

represent the area of the same rectangle? 

 

A) (3𝑥 + 2)(𝑥 − 4) 

B) (3𝑥 + 2)(𝑥 + 4) 

C) (3𝑥 + 4)(𝑥 − 2) 

D) (3𝑥 − 4)(𝑥 + 2) 

7. Factoring Difference of Perfect Squares 

a) Factor: 𝑥2 − 16 

 

 

b) Factor: 64 − 𝑥2 

c) Factor: 4𝑥2 − 9 

 

 

d) Factor: 100𝑛2 − 1 

e) Factor: 81𝑥4 − 16𝑥2 f) Factor completely: 18𝑥2 − 50 

 

 

 

g) Factor completely: 28𝑎2 − 7𝑏2 h) Factor completely: 8𝑎3 − 32𝑎𝑏2 

 

 

 

C) Standard A.SSE.B.3: Modeling Exponential Functions 
8. Modeling Exponential Functions (Using Properties of Exponents) 

a) A computer application generates a sequence of 

musical notes using the function 𝑓(𝑛) = 6(16)𝑛, where 

𝑛 is the number of the note in the sequence and 𝑓(𝑛) is 

the note frequency in hertz. Which function will 

generate the same note sequence as 𝑓(𝑛)? 

 

A) 𝑔(𝑛) = 12(2)4𝑛 

B) ℎ(𝑛) = 6(2)4𝑛 

C) 𝑝(𝑛) = 12(4)2𝑛 

D) 𝑘(𝑛) = 6(8)2𝑛 

 

 

b) Nora inherited a savings account that was started by 

her grandmother 25 years ago. This scenario is modeled 

by the function 𝐴(𝑡) = 5000(1.013)𝑡+25, where 𝐴(𝑡) 

represents the value of the account, in dollars, 𝑡 years 

after the inheritance. Which function below is 

equivalent to 𝐴(𝑡)? 

A) 𝐴(𝑡) = 5000[(1.013𝑡)]25 

B) 𝐴(𝑡) = 5000[(1.013)𝑡 + (1.013)25] 
C) 𝐴(𝑡) = (5000)𝑡(1.013)25 

D) 𝐴(𝑡) = 5000(1.013)𝑡(1.013)25 

c) The number of bacteria grown in a lab can be modeled 

by 𝑃(𝑡) = 300 ∙ 24𝑡, where 𝑡 is the number of hours. 

Which expression is equivalent to 𝑃(𝑡)? 

 

A) 300 ∙ 8𝑡 

B) 300 ∙ 16𝑡 

C) 300𝑡 ∙ 24 

D) 3002𝑡 ∙ 22𝑡 

d) Jacob and Jessica are studying the spread of 

dandelions. Jacob discovers that the growth over 𝑡 

weeks can be defined by the function 𝑓(𝑡) = 8 ∙ 2𝑡. 

Jessica finds that the growth function over 𝑡 weeks is 

𝑔(𝑡) = 2𝑡+3. Calculate the number of dandelions that 

Jacob and Jessica will each have after 5 weeks. Based 

on the growth from both functions, explain the 

relationship between 𝑓(𝑡) and 𝑔(𝑡). 

 

 

 

 

 

 

 



D) Standard A.APR.A.1: Operations with Polynomials 
9. Polynomial Addition 

a) What is the sum of −3𝑥2 − 7𝑥 + 9 and 5𝑥2 + 6𝑥 − 4? 

 

 

 

 

b) What is the sum of 2𝑚2 + 3𝑚 − 4 and 𝑚2 − 3𝑚 − 2? 

c) What is the sum of 
𝑑

2
 and 

2𝑑

3
 expressed in simplest 

form? 

d) Which polynomial is twice the sum of 4𝑥2 − 𝑥 + 1 

and −6𝑥2 + 𝑥 − 4? 

 

 

 

 

10. Polynomial Subtraction 

a) Express in standard form:  

(3𝑥2 + 4𝑥 − 8) − (−2𝑥2 + 4𝑥 + 2) 

b) Subtract 5𝑥2 + 2𝑥 − 11 from 3𝑥2 + 8𝑥 − 7 and 

express as a trinomial.  

 

 

 

 

 

11. Polynomial Multiplication and Distributive Property 

a) What is the product of 2𝑟2 − 5 and 3𝑟? 

 

 

 

 

 

b) What is the product of −3𝑥2𝑦 and (5𝑥𝑦2 + 𝑥𝑦)? 

c) What is the product of 𝑥2 − 2𝑥 + 3 and 𝑥 + 1? d) What is the product of 2𝑥 + 3 and 4𝑥2 − 5𝑥 + 6? 

 

 

 

 

 

12. Polynomial Distributive Property 

a) When (𝑥)(𝑥 + 5)(2𝑥 + 3) is expressed as a 

polynomial in standard form, what is the constant term, 

the leading coefficient, the degree, and the number of 

terms? 

b) Rewrite 3(𝑥2 + 2𝑥 − 3) − 4(4𝑥2 − 7𝑥 + 5) in 

standard form. 

 

 

 

 

 

 

13. Binomial Multiplication (Double Distribution) 

a) Express in standard form: (𝑥 + 2)(𝑥 − 8) b) Express in standard form: (2𝑥 − 8)(3𝑥 + 4) 

 

 

 

 

c) Simplify: (𝑥 − 6)2 

 

 

 

 

d) Simplify: (𝑎2 + 𝑏2)2 



14. Combine Polynomial Arithmetic 

a) Express in standard form: 3(𝑥 − 2)2 − 2(𝑥 − 1) b) When (2𝑥 − 3)2 is subtracted from 5𝑥, what is the 

result, in standard form? 

 

 

 

 

 

c) If 𝐶 = 𝐺 − 3𝐹, find the trinomial that represents 𝐶 

when 𝐹 = 2𝑥2 + 6𝑥 − 5 and 𝐺 = 3𝑥2 + 4. 

 

 

 

 

 

 

d) If 𝑀 = 2𝑎2 − 5 and 𝑁 = 3 − 𝑎, then which expression 

represents 𝑀 − 2𝑁? 

E) Standard A.APR.B.3: Zeros of Polynomials 
15. Zeros of Polynomials (Including by Factoring) 

a) What are the zeros of the function: 𝑥2 + 5𝑥 − 6? b) What are the zeros of 2𝑥2 − 4𝑥 − 6? 

 

 

 

 

 

c) Which of the following does not belong? 

 

A) Roots 

B) 𝑥-intercepts 

C) 𝑦-intercepts 

D) Zeros of a Function 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 

d) Sketch a graph of a quadratic which has zeros at −2 

and 5.  

e) Determine all zeros algebraically: 

𝑥2 − 4𝑥 + 3 

f) Find all zeros algebraically: 

𝑓(𝑥) = (𝑥 − 3)2 − 49 

 

 

 

 
 
 

g) State the zeros of the function: 

𝑓(𝑥) = (𝑥 + 3)(𝑥 − 8)(𝑥 − 1) 

 

 

 

 

 

h) Determine algebraically the zeros of  

𝑓(𝑥) = 3𝑥3 + 21𝑥2 + 36𝑥 

16. Solving Quadratics by Factoring 

a) Solve for 𝑥: 

𝑥2 − 4𝑥 − 12 = 0 

b) Solve for 𝑥: 

𝑥3 − 2𝑥2 − 24𝑥 = 0 

 

 

 

 

 



c) Solve for 𝑥: 

𝑥3 − 36𝑥 = 0 

d) Solve for 𝑥: 

𝑥2 − 2𝑥 − 35 = 0 

 

 

 

 

 

 

F) Standards A.CED.A.1 and A.CED.A.2: Creating Equations in One or Two Variables 
17. Direct Variation (Proportions) 

a) Jordan and Missy are standing together in the 

schoolyard. Jordan, who is 6 feet tall, casts a shadow 

that is 54 inches long. At the same time, Missy casts a 

shadow that is 45 inches long. How tall is Missy? 

b) On a map, 1 inch represents 3 miles. How many miles 

long is a road that is 2
1

2
 inches long on the map? 

 

 

 

 

 

 

c) A cake recipe calls for 1.5 cups of milk and 3 cups of 

flour. Seth made a mistake and used 5 cups of flour. 

How many cups of milk should he use to keep the 

proportions correct? 

d) The number of calories burned while jogging varies 

directly with the number of minutes spent jogging. If 

George burns 150 calories by jogging for 20 minutes, 

how many calories does he burn by jogging for 30 

minutes? 

 

 

 

 

18. Modeling Linear Equations 

a) Nicci’s sister is 7 years less than twice Nicci's age, 𝑎. 

The sum of Nicci's age and her sister's age is 41. Which 

equation represents this relationship? 

b) Kendal bought 𝑥 boxes of cookies to bring to a party. 

Each box contains 12 cookies. She decides to keep two 

boxes for herself. She brings 60 cookies to the party. 

Which equation can be used to find the number of 

boxes, 𝑥, Kendal bought? 

A) 2𝑥 − 12 = 60 

B) 12𝑥 − 2 = 60 

C) 12𝑥 − 24 = 60 

D) 24 − 12𝑥 = 60 

c) Justin has four more nickels than dimes in his pocket, 

for a total of $1.25. Which equation could be used to 

determine the number of dimes, 𝑥, in his pocket? 

 

A) 0.10(𝑥 + 4) + 0.05(𝑥) = $1.25 

B) 0.05(𝑥 + 4) + 0.10(𝑥) = $1.25 

C) 0.10(4𝑥) + 0.05(𝑥) = $1.25 

D) 0.05(4𝑥) + 0.10(𝑥) = $1.25 

d) A gardener is planting two types of trees: Type A is 

three feet tall and grows at a rate of 15 inches per year. 

Type B is four feet tall and grows at a rate of 10 inches 

per year. Algebraically determine exactly how many 

years it will take for these trees to be the same height. 

 

 

 

 

 

 

e) If ℎ represents a number, which equation is a correct 

translation of "Sixty more than 9 times a number is 

375"? 

 

 

 

f) If 𝑛 is an odd integer, which equation can be used to 

find three consecutive odd integers whose sum is −3? 



g) Bob spent $17 at an amusement park for admission 

and rides. If he paid $5 for admission, and rides cost $3 

each, what is the total number of rides that he went on? 

 

 

 

 

h) If one-half of a number is 8 less than two-thirds of the 

number, what is the number? 

19. Modeling Linear Inequalities 

a) Joy wants to buy strawberries and raspberries to bring 

to a party. Strawberries cost $1.60 per pound and 

raspberries cost $1.75 per pound. If she only has $10 to 

spend on berries, which inequality represents the 

situation where she buys 𝑥 pounds of strawberries and 

𝑦 pounds of raspberries? 

 

 

 

 

 

b) Connor wants to attend the town carnival. The price of 

admission to the carnival is $4.50, and each ride costs 

an additional 79 cents. If he can spend at most $16.00 

at the carnival, which inequality can be used to solve 

for 𝑟, the number of rides Connor can go on, and what 

is the maximum number of rides he can go on? 

20. Modeling Linear Inequalities (Using “at least” or “at most”) 

a) If Rosa's age is represented by 𝑅, which inequality 

represents the statement "Rosa is at most 29 years old"? 

 

 

 

b) If ℎ represents the height of a rider in inches, what is a 

correct inequality to represent the statement: “All riders 

must be at least 48 inches tall”? 

 

 

 

c) The length of a rectangle is 15 and its width is 𝑤. The 

perimeter of the rectangle is, at most, 50. Which 

inequality can be used to find the longest possible 

width? 

d) An online music club has a one-time registration fee of 

$13.95 and charges $0.49 to buy each song. If Emma 

has $50.00 to join the club and buy songs, which 

inequality can be used to find the maximum number of 

songs she can buy? 

 

 

 

 

 

21. Modeling Quadratics 

a) Sam and Jeremy have ages that are consecutive odd 

integers. The product of their ages is 783. Which 

equation could be used to find Jeremy’s age, 𝑗, if he is 

the younger man? 

b) When 36 is subtracted from the square of a number, 

the result is five times the number. What is the positive 

solution? 

 

 

 

 

 

 

c) Byron is 3 years older than Doug. The product of their 

ages is 40. How old is Doug? 

d) Algebraically find three consecutive positive even 

integers such that the product of the second and third 

integers is twenty more than ten times the first integer. 

 

 

 

 

 



22. Geometric Applications of Quadratics 

a) The length of a rectangular patio is 7 feet more than its 

width, 𝑤. Which function can be used to represent the 

area of the patio, 𝐴(𝑤)? 

 

 

 

b) A landscaper is creating a rectangular flower bed such 

that the width is half of the length. The area of the 

flower bed is 34 square feet. Write and solve an 

equation to determine the width of the flower bed, to 

the nearest tenth of a foot. 

 

 

 

 

 

23. Modeling Exponential Functions 

a) The population of Henderson City was 3,381,000 in 

1994 and is growing at an annual rate of 1.8%. If this 

growth rate continues, what will the approximate 

population of Henderson City be in the year 2000? 

 

 

 

b) Kirsten invested $1000 in an account at an annual 

interest rate of 3%. She made no deposits or 

withdrawals on the account for 5 years. The interest 

was compounded annually. Find the balance in the 

account, to the nearest cent, at the end of 5 years. 

 

 

 

 

 

c) Daniel’s Print Shop purchased a new printer for 

$35,000. Each year it depreciates (loses value) at a rate 

of 5%. What will its approximate value be at the end of 

the fourth year? 

d) The value of a car purchased for $20,000 decreases at 

a rate of 12% per year. What will be the value of the 

car after 3 years? 

 

 

 

 

 

24. Speed (Distance Divided by Time) 

a) What is the speed, in meters per second, of a paper 

airplane that flies 24 meters in 6 seconds? 

b) The distance from Earth to Mars is 136,000,000 miles. 

A spaceship travels at 31,000 miles per hour. 

Determine, to the nearest day, how long it will take the 

spaceship to reach Mars. 

 

 

 

 

c) A car travels 110 miles in 2 hours. At the same rate of 

speed, how far will the car travel in ℎ hours? 
d) If Jamar can run 

3

5
 of a mile in 2 minutes 30 seconds, 

what is his rate in miles per minute? 

 

 

 

G) Standard A.CED.A.3: Modeling Linear Systems 
25. Modeling Linear Systems of Equations 

a) Lizzy has 30 coins that total $4.80. All of her coins are 

dimes, 𝐷, and quarters, 𝑄. Which system of equations 

models this situation? 

 

 

 

 

 

b) The total score in a football game was 72 points. The 

winning team scored 12 points more than the losing 

team. How many points did the winning team score? 



c) Alicia purchased 𝐻 half-gallons of ice cream for $3.50 

each and 𝑃 packages of ice cream cones for $2.50 each. 

She purchased 14 items and spent $43. Which system 

of equations could be used to determine how many of 

each item Alicia purchased? 

 

 

 

 

d) The sum of two numbers is 47, and their difference is 

15. What is the larger number? 

e) The cost of 3 markers and 2 pencils is $1.80. The cost 

of 4 markers and 6 pencils is $2.90. What is the cost of 

each item? Include appropriate units in your answer. 

 

 

 

 

 

 

 

f) For a class picnic, two teachers went to the same store 

to purchase drinks. One teacher purchased 18 juice 

boxes and 32 bottles of water, and spent $19.92. The 

other teacher purchased 14 juice boxes and 26 bottles 

of water, and spent $15.76. Determine the cost of each 

juice box and each bottle of water. 

 

 

 

 

 

 

 

26. Modeling Systems of Linear Inequalities 

a) Jordan is paid $12 per hour for mowing lawns and $14 

per hour for planting gardens. He can work a maximum 

of 40 hours per week and would like to earn at least 

$250 this week. If 𝑚 represents the number of hours 

mowing lawns and 𝑔 represents the number of hours 

planting gardens, which system of inequalities could be 

used to represent the given conditions? 

 

 

 

 

b) Gretchen has $50 that she can spend at the fair. Ride 

tickets cost $1.25 each and game tickets cost $2 each. 

She wants to go on a minimum of 10 rides and play at 

least 12 games. Which system of inequalities represents 

this situation when 𝑟 is the number of ride tickets 

purchased and 𝑔 is the number of game tickets 

purchased? 

c) A high school drama club is putting on their annual 

theater production. There is a maximum of 800 tickets 

for the show. The costs of the tickets are $6 before the 

day of the show and $9 on the day of the show. To 

meet the expenses of the show, the club must sell at 

least $5,000 worth of tickets. Write a system of 

inequalities that represents this situation. 

d) State the system of 

inequalities represented by 

the graph. State what region 

A represents. State what the 

entire gray region represents. 

 

 

 

 

 

 

 

H) Standard A.CED.A.4: Literal Equations 
27. Literal Equations 

a) Write a formula for the length of a rectangle, 𝑙, given 

the formula for the perimeter, 𝑝 = 2𝑙 + 2𝑤. 
b) The formula for the volume of a cone is 𝑉 =

1

3
𝜋𝑟2ℎ. 

The radius, 𝑟, of the cone may be expressed as: 

 

 

 

 



c) Solve for 𝐹 in terms of 𝐾 in the formula: 

𝐾 =
5

9
(𝐹 + 459.67) 

 

 

 

 

 

 

d) Solve for 𝑥 in terms of 𝑎: 

4(𝑎𝑥 + 3) − 3𝑎𝑥 = 25 + 3𝑎 

e) If 𝑏𝑥 − 2 = 𝐾, then 𝑥 equals: 

 

 

 

 

 

 

f) If 9𝑥 + 2𝑎 = 3𝑎 − 4𝑥, then 𝑥 equals: 

 

I) Standard A.REI.A.1: Reasoning and Properties of Solving Equations 
28. Identifying Properties 

a) Bob was asked to solve the equation 3(𝑥 + 2) = 21. 

He wrote 3𝑥 + 6 = 21 as his first step. Which property 

did he use? 

 

 

b) Solving 𝑝2 + 5 = 8𝑝 + 7, Kate wrote 𝑝2 + 12 = 8𝑝. 

Which property did she use? 

c) Which of the following is not a property that may be 

used to algebraically solve equations? 

A) Addition property of equality 

B) Commutative property of addition 

C) Multiplication property of equality 

D) Combining like terms 

E) Distributive property of multiplication over addition 

F) None of the above (they are all viable properties) 

d) While solving the equation 8𝑎 + 12 = 3 − 3𝑎 + 31, 

Max wrote: 8𝑎 + 12 = −3𝑎 + 34. Which property was 

used to simplify the right side of the equation? 

29. Properties of Reals 

a) What is the multiplicative inverse of 
3

4
? b) Which expression must be added to 3𝑥 − 7 to equal 0? 

 

 

c) Which equation illustrates the multiplicative inverse? 

A) 𝑎 ∙ 1 = 𝑎 

B) 𝑎 ∙ 0 = 0 

C) 𝑎 (
1

𝑎
) = 1 

D) (−𝑎)(−𝑎) = 𝑎2 

d) What is the reciprocal of 5? 

30. Properties of Integers 

a) If 𝑎 and 𝑏 are integers, which equation is always true? 

 

A) 
𝑎

𝑏
=

𝑏

𝑎
 

B) 𝑎 + 2𝑏 = 𝑏 + 2𝑎 

C) 𝑎 − 𝑏 = 𝑏 − 𝑎 

D) 𝑎 + 𝑏 = 𝑏 + 𝑎 

b) If 𝑎 and 𝑏 are both odd integers, which expression 

must always equal an odd integer? 

A) 𝑎 + 𝑏 

B) 𝑎 − 𝑏 

C) 𝑎 ∙ 𝑏 

D) 
𝑎

𝑏
 

J) Standard A.REI.B.3: Solving Equations 
31. Solving Linear Equations 

a) Solve for 𝑝: 5𝑝 − 1 = 2𝑝 + 20 

 

 

 

b) What is the value of 𝑥 in: 5 − 2𝑥 = −4𝑥 − 7 



c) Which value of 𝑥 makes the equation true: 

15𝑥 − 3(3𝑥 + 4) = 6 

 

 

 

 

 

 

d) Solve for 𝑥: 

3(𝑥 + 2) − 2(𝑥 + 1) = 8 

32. Solving Equations with Fractions 

a) Which value of 𝑥 satisfies the equation: 
4

3
=

𝑥 + 10

15
 

 

 

 

 

 

 

 

b) Solve for 𝑥: 
2

3
𝑥 +

1

2
=

5

6
 

c) Which value of 𝑥 makes 
𝑥−3

4
+

2

3
=

17

12
 true? 

 

 

 

 

 

 

 

 

d) Which value of 𝑥 satisfies: 
7

3
(𝑥 +

9

28
) = 20 

e) Solve for 𝑥: 
2𝑥

5
+

1

3
=

7𝑥−2

15
 

 

 

 

 

 

 

 

f) Solve for 𝑚: 
𝑚

5
+

3(𝑚−1)

2
= 2(𝑚 − 3) 

33. Solving Linear Inequalities 

a) What is the solution to 2ℎ + 8 > 3ℎ − 6? 

 

 

 

 

 

 

b) What is the solution to 4𝑥 − 30 ≥ −3𝑥 + 12? 

c) The inequality 7 −
2

3
𝑥 < 𝑥 − 8 is equivalent to 

 

 

 

 

 

 

 

 

d) Construct a number line then graph the solution set for: 

−2𝑥 − 4 ≥ 8 



34. Interpreting Solutions 

a) Given 7𝑥 + 2 ≥ 58, state a value which is not in the 

solution set. 

 

 

 

 

 

b) State a value of 𝑥 which is a solution to: 

25𝑥 − 100 < 250 

K) Standard A.REI.B.4: Solving Quadratics 
35. Solving Quadratics by Taking the Square Root 

a) What is the solution set of the equation 3𝑥2 = 48? 

 

 

 

 

 

b) Solve for 𝑥: 
𝑥2

4
= 9 

c) Solve for the exact values of 𝑥: 

4𝑥2 − 5 = 75 

 

 

 

 

 

d) Solve and round to the nearest tenth: 

8𝑥2 − 96 = 0 

e) A student is asked to solve the equation: 

4(3𝑥 − 1)2 − 17 = 83 

The student’s solution starts as: 

4(3𝑥 − 1)2 = 100 

(3𝑥 − 1)2 = 25 

What is the next step in the solution of this problem? 

 

 

 

 

f) What is the solution of the equation: 

2(𝑥 + 2)2 − 4 = 28 

36. Zero-Product Property 

a) What is the solution set of the equation: 
(𝑥 − 2)(𝑥 − 𝑎) = 0 

 

 

 

b) What is the solution set for the equation: 
(𝑥 − 𝑎)(𝑥 − 𝑏) = 0 

c) What is the solution set of the equation: 
(𝑥 − 𝑎)(𝑥 + 𝑏)(𝑥 − 𝑐) = 0 

 

 

 

d) What is the solution set of (𝑥 − 2)(𝑥 + 3) = 0? 

e) Which function could represent the graph of 𝑓(𝑥) 

shown below? 

 

A) 𝑓(𝑥) = (𝑥 + 2)(𝑥2 + 3𝑥 − 4) 

B) 𝑓(𝑥) = (𝑥 − 2)(𝑥2 + 3𝑥 − 4) 

C) 𝑓(𝑥) = (𝑥 + 2)(𝑥2 + 3𝑥 + 4) 

D) 𝑓(𝑥) = (𝑥 − 2)(𝑥2 + 3𝑥 + 4) 

f) A polynomial function contains the factors 𝑥, 𝑥 − 2, 

and 𝑥 + 5. Which graph(s) below could represent the 

graph of this function? 

A) I, only 

B) II, only 

C) I and III 

D) I, II, and III 

 



g) Which equation, in standard form, has the solution set: 

{1, 3}? 

 

 

 

 

h) Which equation, in standard form, has the solution set: 

{−5, 2}? 

37. Solving Quadratics by Factoring 

a) What is the solution set of the equation 𝑥2 − 5𝑥 = 0? 

 

 

 

 

 

 

b) What is the solution set of 𝑚2 − 3𝑚 − 10 = 0? 

c) What is the solution set of 𝑥2 − 5𝑥 − 24 = 0? 

 

 

 

 

 

 

d) What is the solution set of 𝑥2 + 11𝑥 + 28 = 0? 

e) Solve: (𝑥 − 3)(𝑥 + 3) = 6𝑥 − 14 

 

 

 

 

 

 

 

f) Solve for 𝑦: (𝑦 − 3)2 = 4𝑦 − 12 

g) Write an equation that defines 𝑚(𝑥) as a trinomial 

where 𝑚(𝑥) = (3𝑥 − 1)(3 − 𝑥) + 4𝑥2 + 19. Solve for 

𝑥 when 𝑚(𝑥) = 0. 

 

 

 

 

 

 

 

 

h) In the equation 𝑥2 + 10𝑥 + 24 = (𝑥 + 𝑎)(𝑥 + 𝑏), 𝑏 is 

an integer. Find algebraically all possible values of 𝑏. 

38. Finding Roots 

a) What is the larger root of the equation: 
(𝑥 + 4)(𝑥 − 3) = 0 

 

 

 

b) One of the roots of the equation 𝑥2 + 3𝑥 − 18 = 0 is 

3. What is the other root? 

c) Which equation, in standard form, has roots of −3 and 

5? 

 

 

 

 

 

 

d) Write the equation, in standard form, which has roots 

of 
1

2
 and −

1

3
. 



39. Solving Quadratics by Completing the Square 

a) Which step is used when solving 𝑥2 − 6𝑥 − 25 = 0 by 

completing the square? 

 

A) 𝑥2 − 6𝑥 + 9 = 25 + 9 

B) 𝑥2 − 6𝑥 − 9 = 25 − 9 

C) 𝑥2 − 6𝑥 + 36 = 25 + 36 

D) 𝑥2 − 6𝑥 − 36 = 25 − 36 

 

b) When solving 𝑥2 − 8𝑥 − 7 = 0 by completing the 

square, which equation is a step in the process? 

 

A) (𝑥 − 4)2 = 9 

B) (𝑥 − 4)2 = 23 

C) (𝑥 − 8)2 = 9 

D) (𝑥 − 8)2 = 23 

c) If 𝑥2 = 12𝑥 − 7 is solved by completing the square, 

one of the steps in the process is: 

 

A) (𝑥 − 6)2 = −43 

B) (𝑥 + 6)2 = −43 

C) (𝑥 − 6)2 = 29 

D) (𝑥 + 6)2 = 29 

 

d) The quadratic equation 𝑥2 − 6𝑥 = 12 is written in the 

form (𝑥 + 𝑝)2 = 𝑞, where 𝑞 is a constant. What is the 

value of 𝑝? 

e) If 𝑥2 + 2 = 6𝑥 is solved by completing the square, an 

intermediate step would be: 

 

A) (𝑥 + 3)2 = 7 

B) (𝑥 − 3)2 = 7 

C) (𝑥 − 3)2 = 11 

D) (𝑥 − 6)2 = 34 

 

 

 

f) Solve for the exact solutions of 2𝑥2 + 16𝑥 − 24 = 8 

by completing the square. 

40. Using the Discriminant 

a) How many real-number solutions does the equation 

4𝑥2 + 2𝑥 + 5 = 0 have? Explain how you know.  

 

 

 

 

b) How many real solutions does 𝑥2 − 2𝑥 + 5 = 0 have? 

Justify your answer. 

L) Standards A.REI.C.5 and A.REI.C.6: Solving Linear Systems of Equations 
41. Solving Systems of Equations by Substitution 

a) Solve the system: 

𝑦 = 3𝑥 + 6 

𝑦 = 4𝑥 

 

 

 

 

 

 

b) Solve by substitution: 

3𝑥 − 2𝑦 = 6 

𝑦 = 𝑥 − 3 

c) Solve by substitution: 

𝑥 − 2𝑦 = −5 

𝑦 = 3𝑥 + 5 

d) Solve the system: 

3𝑥 + 2𝑦 = −14 

𝑦 = 𝑥 + 3 

 

 

 

 

 

 



42. Solving Systems of Equations by Elimination 

a) Which equation is the result of adding these two 

equations: 

2𝑥 + 3𝑦 = −5 

7𝑥 − 3𝑦 = 9 

 

 

 

b) What is the point of intersection of these two lines: 

2𝑥 − 𝑦 = 13 

4𝑥 + 𝑦 = 17 

c) Solve by the elimination method: 

3𝑥 − 4𝑦 = 10 

𝑥 + 𝑦 = 1 

 

 

 

 

 

d) Solve by elimination: 

3𝑥 − 2𝑦 = 7 

𝑥 + 𝑦 = 4 

43. Solving Systems of Equations by Graphing 

a) Solve the system graphically: 

𝑦 = 4𝑥 + 6 

𝑦 = 𝑥 + 3 

 

 

 

 

 

 

 

 

b) Solve the system graphically: 

𝑥 + 2𝑦 = −8 

3𝑦 − 𝑥 = −3 

 

 

 

 

 

44. Number of Solutions to Systems of Equations 

a) How many solutions does the following system have: 

𝑦 = 2𝑥 + 8 

3(−2𝑥 + 𝑦) = 12 

 

 

 

 

b) How many solutions does the following system have: 

2𝑥 − 5𝑦 = 24 

5𝑥 − 12.5𝑦 = 60 

M) Standard A.REI.C.7: Solving Simple Quadratic-Linear Systems  
45. Quadratic-Linear Systems 

a) How many solutions does the following system have: 

𝑦 = 𝑥2 − 4𝑥 

𝑥 = 4 

 

 

 

 

b) What is the solution of the following system: 

𝑦 − 𝑥 = 5 

𝑦 = 𝑥2 + 5 

c) Solve the following system algebraically: 

𝑦 = 𝑥2 + 5𝑥 − 17 

𝑦 = 𝑥 − 5 

 

 

 

 

 

 

d) Solve the system algebraically: 

𝑦 = 𝑥2 + 2𝑥 − 8 

𝑦 = 2𝑥 + 1 



N) Standard A.REI.D.10: Understanding Solutions Graphically/ Forms of Lines 
46. Slope-Intercept Form of a Line 

a) What is the equation, in slope-intercept form, of the 

line that passes through the point (4, −6) and has a 

slope of −3? 

 

 

 

 

 

b) If the point (−1, 0) is on the line whose equation is 

𝑦 = −2𝑥 + 𝑏, what is the value of 𝑏? 

c) Which equation represents a line whose slope is 2 and 

whose 𝑦-intercept is 6? 

 

 

 

d) Which equation, in slope-intercept form, represents a 

line that passes through the point (0, −4) and whose 

slope is −3?  

47. Determining the Equation of a Line Given Two Points 

a) Write the equation of the line that passes through the 

points (5, 4) and (−5, 0). 

 

 

 

 

 

 

b) Write the equation of the line that passes through the 

points (1, 3) and (8, 5). 

 

c) Line 𝑙 passes through the points (0, 4) and (2, 0). 

Show that the point (−25, 81) does or does not lie on 𝑙. 
 

 

 

 

 

 

d) The graph of a linear equation contains the points 

(3, 11) and (−2, 1). State another point that lies on the 

graph.  

48. Identifying Solutions 

a) The solution of an equation with two variables, 𝑥 and 

𝑦, is 

A) The set of all 𝑥 values that make 𝑦 = 0 

B) The set of all 𝑦 values that make 𝑥 = 0 

C) The set of all ordered pairs, (𝑥, 𝑦) that make the 

equation true 

D) The set of all ordered pairs, (𝑥, 𝑦), where the graph of 

the equation crosses the 𝑦-axis 

b) Which point represents a solution to 3𝑦 + 2𝑥 = 8? 

 

A) (−2, 7) 

B) (0, 4) 

C) (2, 4) 

D) (7, −2) 

c) Which ordered pair is not a solution to: 

𝑓(𝑥) = 𝑥2 − 3𝑥 + 4 

A) (0, 4) 

B) (1.5, 7.5) 

C) (5, 14) 

D) (−1, 6) 

d) If the point (5, 𝑘) lies on the line represented by the 

equation 2𝑥 + 𝑦 = 9, what is the value of 𝑘? 

49. Standard Form of a Line 

a) Give the standard form of the equation of the line that 

has a slope of 3 and contains the point (0, −7)  

 

 

 

 

b) Give the standard form of the equation of the line that 

has a slope of −9 and contains the point (0, −6) 



O) Standard A.REI.D.11: Understanding Solutions of Quadratic-Linear Systems 
50. Solutions to Quadratic-Linear Systems 

a) If 𝑓(𝑥) = 𝑥2 − 2𝑥 − 8 and 𝑔(𝑥) =
1

4
𝑥 − 1, for which 

value of 𝑥 is 𝑓(𝑥) = 𝑔(𝑥)? 

 

 

 

 

 

b) If 𝑓(𝑥) = 𝑥2 and 𝑔(𝑥) = 𝑥, determine the value(s) of 

𝑥 that satisfy the equation 𝑓(𝑥) = 𝑔(𝑥). 

51. Other Systems 

a) Based on the graph, the solutions to 𝑓(𝑥) = 𝑔(𝑥) are 

 

A) The 𝑥-intercepts 

B) The 𝑦-intercepts 

C) The 𝑥-values of the points 

of intersection 

D) The 𝑦-values of the points 

of intersection 

 

 

b) The functions 𝑓(𝑥) and 𝑔(𝑥) are graphed below. For 

which value of 𝑥 is 𝑓(𝑥) ≠ 𝑔(𝑥)? 

 

A) −1 

B) 2 

C) 3 

D) −2 

P) Standard A.REI.D.12: Understanding Solutions of Inequalities Graphically 
52. Solutions to Inequalities Graphically 

a) Which inequality is represented by the graph? 

 

 

 

 

 

 

b) The diagram below shows the graph of which 

inequality? 

 

 

 

 

 

 

c) Which quadrant will be completely shaded in the graph 

of the inequality 𝑦 ≤ 2𝑥? 

 

 

 

d) In the graph of 𝑦 ≤ −𝑥, which quadrant is completely 

shaded? 

53. Solutions to Systems of Inequalities Graphically 

a) What is one point that lies in the solution set of the 

system of inequalities graphed below? 

 

 

 

 

 

 

 

 

b) Which ordered pair is in the solution set of the system 

of linear inequalities graphed below? 

 

c) Graph then state a point in 

the solution set of: 

 

𝑦 ≥ −𝑥 − 5 

𝑦 < −1 

 

 

d) Graph then state a point in 

the solution set of: 

 

𝑦 ≥ −3𝑥 − 4 

𝑦 ≤ 𝑥 

 
 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 



II. Functions – “Interpreting Functions” 
A) Standard F.IF.A.1: Defining and Understanding Functions 

54. Defining Functions 

a) Which relation is not a function? 

A) {(1, 5), (2, 6), (3, 6), (4, 7)} 

B) {(4, 7), (2, 1), (−3, 6), (3, 4)} 

C) {(−1, 6), (1, 3), (2, 5), (1, 7)} 

D) {(−1, 2), (0, 5), (5, 0), (2, −1)} 

b) Which relation represents a function? 

A) {(0, 3), (2, 4), (0, 6)} 

B) {(−7, 5), (−7, 1), (−10, 3), (−4, 3)} 

C) {(2, 0), (6, 2), (6, −2)} 

D) {(−6, 5), (−3, 2), (1, 2), (6, 5)} 

c) A function is defined as {(0, 1), (2, 3), (5, 8), (7, 2)}. 

Isaac is asked to create one more ordered pair for the 

function. Which ordered pair can he add to the set to 

keep it a function? 

A) (0, 2) 

B) (5, 3) 

C) (7, 0) 

D) (1, 3) 

d) Given the relation 𝑅 = {(−2, 3), (𝑎, 4), (1, 9), (0, 7)}, 

which replacement for 𝑎 makes this a function? 

 

A) 1 

B) −2 

C) 0 

D) 4 

e) A function is shown in the table below. If included in 

the table, which ordered pair, (−4, 1), or (1, −4) would 

result in a relation that is no longer a function? Explain.  

 

𝑥 𝑦 

−4 2 

−1 −4 

0 −2 

3 16 
 

f) Which table represents a function?  

A)  

B)  

C)  

D)  

g) A mapping is shown below. This mapping is: 

 

A) A function, because Feb has two 

outputs, 28 and 29 

B) A function, because two inputs, 

Jan and Mar, result in the output 31 

C) Not a function, because Feb has 

two outputs, 28 and 29 

D) Not a function, because two inputs, Jan and Mar, 

result in the output 31 

h) On the diagram below, draw a mapping of a relation 

from set A to set B that is not a function. Explain why 

the relationship you drew is not a function. 

 

i) Which graph represents a function? 

A)  

B)  

C)  

D)  

j) Which graph represents a function? 

A)  

B)  

C)  

D)  
 

 

 
 

 

 

 
 



B) Standard F.IF.A.2: Using Functional Notation 
55. Functional Notation 

a) In the graph below, which point can be used to find 

𝑓(2)? 

 

 

 

 

 

 

b) The graph of 𝑓(𝑥) is shown below. Evaluate 𝑓(3). 

 

 

 

 

 

 

 

 

 

c) The value in dollars, 𝑣(𝑥), of a car after 𝑥 years is 

represented by the equation 𝑣(𝑥) = 25,000(0.86)𝑥. 

To the nearest dollar, how much more is the car worth 

after 2 years then after 3 years? 

 

 

 

 

 

d) If 𝑔(𝑥) = −4𝑥2 − 3𝑥 + 2, evaluate 𝑔(−2) and 𝑔(3). 

e) The height of a golf ball hit into the air is modeled by 

the equation ℎ = −16𝑡2 + 48𝑡, where ℎ represents the 

height, in feet, and 𝑡 represents the number of seconds 

that have passed since the ball was hit. What is the 

height of the ball after 2 seconds? 

 

 

 

 

f) The value, 𝑦, of a $15,000 investment over 𝑥 years is 

represented by the equation 𝑦 = 15000(1.2)
𝑥

3. What is 

the profit (interest) on a 6-year investment? 

56. Domain and Range 

a) The graph of 𝑓(𝑥) = √𝑥 + 4 is shown below. What is 

the domain of 𝑓(𝑥)? 

 

 

 

 

 

b) What is the range of the function shown below: 

 

c) Let 𝑓 be a function such that 𝑓(𝑥) = 2𝑥 − 4 is defined 

on the domain 2 ≤ 𝑥 ≤ 6. What is the range of 𝑓? 

 

 

 

 

 

d) If the function 𝑓(𝑥) = 𝑥2 has the domain {0, 1, 4, 9}, 

what is the range of the function? 

e) What is the range of the function 𝑓(𝑥) = |𝑥 + 3| − 5? 

 

 

 

f) If 𝑓(𝑥) = 𝑥2 + 2, which interval describes the range of 

this function? 

g) What is the domain and range of the function 𝑦 = 2𝑥? 

 

 

 

 

h) State the domain of the function 𝑓(𝑥) = √𝑥 − 5. 



C) Standard F.IF.A.3: Sequences 
57. Arithmetic Sequences (Common Difference) 

a) Which arithmetic sequence has a common difference of 

4? 

A) {0, 4𝑛, 8𝑛, 12𝑛, … } 

B) {𝑛, 4𝑛, 16𝑛, 64𝑛, … } 

C) {𝑛 + 1, 𝑛 + 5, 𝑛 + 9, 𝑛 + 13, … } 

D) {𝑛 + 4, 𝑛 + 16, 𝑛 + 64, 𝑛 + 256, … } 

b) Given the sequence 𝑥, (𝑥 + 𝑦), (𝑥 + 2𝑦), … Which 

expression can be used to determine the common 

difference of this sequence?  

c) What is the common difference of the sequence: 

5, 8, 11, 14 

 

 

 

d) What is the common difference of the sequence: 

−7𝑥, −4𝑥, −𝑥, 2𝑥, 5𝑥 

e) Find the common difference in the arithmetic sequence 

𝑎𝑛, in which 𝑎1 = 16 and 𝑎9 = 36. 

 

 

 

f) What is the common difference of the sequence: 

2𝑎 + 1, 4𝑎 + 4, 6𝑎 + 7, 8𝑎 + 10 

58. Geometric Sequences (Common Ratio) 

a) What is the common ratio of the sequence: 

−2, 4, −8, 16, … 

 

 

 

b) What is the common ratio of the sequence: −
1

2
,

3

4
, −

9

8
? 

c) What is the common ratio of the geometric sequence 

whose first term is 27 and fourth term is 64? 

A) 
3

4
 

B) 
64

81
 

C) 
4

3
 

D) 
37

3
 

d) What is a common ratio of the geometric sequence 

whose first term is 5 and third term is 245? 

59. Arithmetic Sequences (Evaluating; Explicit or Recursive) 

a) Based on the pattern shown below, how many shaded 

boxes will there be in the 35th figure? 

 

 

 

 

 

b) In a sequence, the first term is 4 and the common 

difference is 3. What is the 20th term of this sequence? 

c) Find the common difference in the arithmetic 

sequence, 𝑎𝑛, in which 𝑎1 = 16 and 𝑎9 = 36 

 

 

 

d) What is the 12th term of this sequence: 

𝑎1 = 3 

𝑎𝑛 = 𝑎𝑛−1 + 6 

e) An arithmetic sequence has a first term of 18 and a 9th 

term of 378. What is the 17th term of this sequence? 

 

 

 

 

 

f) What is the 374th term in the sequence shown below: 

{13.28, 15.52, 17.76, 20, … } 



g) On the main floor of the Kodak Hall, the number of 

seats per row increases at a constant rate. There are 31 

seats in row 3 and 37 seats in row 6. How many seats 

are there in row 20? 

 

 

 

 

 

h) An arithmetic sequence has a first term of 14 and a 

sixth term of 59. What is the 19th term of this 

sequence? 

60. Geometric Sequences (Evaluating; Explicit or Recursive) 

a) What is the 15th term in the sequence: 

5, −10, 20, −40, 80, … 

b) What is the perimeter of the 13th square in this pattern? 

 

 

 

 

 

 

 

c) What is the 15th term of the geometric sequence: 

−√5, √10, −2√5, … 

 

 

 

 

 

d) Find the 8th term of the geometric sequence for which 

𝑎1 = 7 and 𝑟 = −
2

3
 rounded to the nearest hundredth. 

e) The first term of a geometric sequence is 3 and the 3rd 

term is 108. What is the 6th term in the sequence?  

 

 

 

 

 

 

 

 

 

 

f) When a ball bounces, the heights of consecutive 

bounces form a geometric sequence. The height of the 

first bounce is 121 centimeters, and the height of the 

third bounce is 64 centimeters. To the nearest 

centimeter, what is the height of the seventh bounce? 

g) What is the 8th term in the sequence, rounded to the 

nearest thousandth: 
3

2
,

9

16
,

27

128
,

81

1024
, … 

 

 

 

h) What is the 29th term in the sequence, rounded to the 

nearest hundredth: 

{9.8, −7.84, 6.272, … } 

 

61. Recursively Defined Functions 

a) A recursively defined sequence is shown. What are the 

first three terms of the sequence? 

𝑎1 = 5 

𝑎𝑛 = 2𝑎𝑛 − 7 

 

 

 

 

 

b) State the value of 𝑎2, 𝑎3, and 𝑎4 for the sequence: 

𝑎1 = 3 

𝑎𝑛 = 2(𝑎𝑛−1 + 1) 



D) Standard F.IF.B.4: Interpreting Key Features of Graphs 
62. Interpreting Linear Functions 

a) What is the 𝑦-intercept of the graph of the line whose 

equation is 𝑦 = −
2

5
𝑥 + 4? 

 

 

 

 

b) What are the coordinates of the point where the graph 

of 𝑥 + 3𝑦 = 6 intersects the 𝑦-axis? 

c) What is the value of the 𝑥-intercept for the graph of:  

4𝑥 − 5𝑦 = 40 

 

 

 

 

 

 

 

d) Draw the graph of the 

equation 𝑦 = −
3

4
𝑥 + 3 

 

 

 

 

63. Interpreting Quadratic Functions 

a) What is the equation of the 

axis of symmetry for the 

parabola shown? 

 

 

 

 

 

b) What are the vertex and 

axis of symmetry of the 

parabola shown? 

 

c) What is an equation of the 

parabola shown? 

 

 

 

 

 

 

d) What is an equation of the 

parabola shown? 

 

e) The expression −4.9𝑡2 + 50𝑡 + 2 represents the 

height, in meters, of a toy rocket 𝑡 seconds after 

launch. What is the initial height of the rocket? 

 

 

 

 

 

f) A ball is thrown from the top of a building. The height, 

ℎ(𝑡), of the ball above the ground 𝑡 seconds after it is 

thrown can be modeled by ℎ(𝑡) = −16𝑡2 + 64𝑡 + 80. 

How many seconds after being thrown will the ball hit 

the ground? 

 

 

 

 

g) Michael threw a ball into the air from the top of a 

building. The height of the ball, in feet, is modeled by 

the equation ℎ = −16𝑡2 + 64𝑡 + 60, where 𝑡 is the 

elapsed time, in seconds. What was the average rate of 

change from when Michael released the ball to when 

the ball reached its maximum height? 

 

 

 

 

 

h) When a current, 𝐼, flows through a given electrical 

circuit, the power, 𝑊, of the circuit can be determined 

by the formula 𝑊 = 120𝐼 − 12𝐼2. What amount of 

current, 𝐼, supplies the maximum power, 𝑊? 



i) A model rocket is launched from ground level. Its 

height, ℎ meters above the ground, is a function of 

time 𝑡 seconds after launch and is given by the 

equation ℎ = −4.9𝑡2 + 68.6𝑡. What would be the 

maximum height, to the nearest meter, attained by the 

model? 

 

 

 

 

 

 

j) An archer shoots an arrow into the air such that its 

height at any time, 𝑡, is given by the function 

     ℎ(𝑡) = −16𝑡2 + 𝑘𝑡 + 3. If the maximum height of the           

     arrow occurs at time 𝑡 = 4, what is the value of 𝑘? 

k) Vanessa throws a tennis ball in the air. The function 

ℎ(𝑡) = −16𝑡2 + 45𝑡 + 7 represents the distance, in 

feet, that the ball is from the ground at any time 𝑡. At 

what time, to the nearest tenth of a second, is the ball 

at its maximum height? 

 

 

 

 

 

 

l) A laundry owner's estimate of her weekly profits, 𝑝, in 

dollars, is given by the equation 𝑝 = −4𝑤2 + 160𝑤, 

where 𝑤 represents the number of workers she hires. 

What is the number of workers she should hire in order 

to earn the greatest profit? 

m) Determine algebraically whether the given quadratic 

function has a maximum or a minimum value and then 

find the value: 𝑦 = −𝑥2 + 6𝑥 − 5. 

 

 

 

 

 

 

 

n) Find the equation of the axis of symmetry and the 

coordinates of the vertex of the graph of the function: 

𝑦 = 4𝑥2 + 8𝑥 + 3 

E) Standard F.IF.B.5: Domain and Range 
64. Domain and Range 

a) Which domain would be the most appropriate set to use 

for a function that predicts the number of household 

online-devices in terms of the number of people in the 

household? 

 

A) Integers 

B) Whole numbers  

C) Irrational numbers 

D) Rational numbers  

b) The daily cost of production in a factory is calculated 

using 𝑐(𝑥) = 200 + 16𝑥, where 𝑥 is the number of 

complete products manufactured. Which set of 

numbers best defines the domain of 𝑐(𝑥)? 

 

A) Integers 

B) Positive real numbers 

C) Positive rational numbers 

D) Whole numbers 

c) An online company lets you download songs for $0.99 

each after you have paid a $5 membership fee. Which 

domain would be most appropriate to calculate the cost 

to download songs? 

 

A) Rational numbers greater than zero  

B) Whole numbers greater than or equal to one  

C) Integers less than or equal to zero 

D) Whole numbers less than or equal to one 

d) Officials in a town use a function, 𝐶, to analyze traffic 

patterns. 𝐶(𝑛) represents the rate of traffic through an 

intersection where 𝑛 is the number of observed 

vehicles in a specified time interval. What would be 

the most appropriate domain for the function? 

 

A) {… − 2, −1, 0, 1, 2, 3, … } 

B) {−2, −1, 0, 1, 2, 3} 

C) {0,
1

2
, 1, 1

1

2
, 2, 2

1

2
} 

D) {0, 1, 2, 3, … } 



F) Standard F.IF.B.6: Calculate and Interpret Rate of Change 

65. Rate of Change 

a) An astronaut drops a rock off the edge of a cliff on the 

Moon. The distance, 𝑑(𝑡), in meters, the rock travels 

after 𝑡 seconds can be modeled by the function 

     𝑑(𝑡) = 0.8𝑡2 What is the average speed, in meters per           

     second, of the rock between 5 and 10 seconds after it         

     was dropped? 

 

 

 

 

 

 

 

 

b) A population of rabbits in a lab, 𝑝(𝑥), can be modeled 

by the function 𝑝(𝑥) = 20(1.014)𝑥, where 𝑥 

represents the number of days since the population was 

first counted. Explain what 20 and 1.014 represent in 

the context of the problem. Determine, to the nearest 

tenth, the average rate of change from day 50 to day 

100. 

c) In the graph shown, 

which hourly interval 

had the greatest rate of 

change? 

 

A) Hour 0 to hour 1 

B) Hour 1 to hour 2 

C) Hour 2 to hour 3 

D) Hour 3 to hour 4 

 

 

 

 

 

d) The graph below shows the temperatures in a kiln 

while firing a piece of pottery after the kiln is 

preheated to 200°F. During which time interval did the 

temperature show the greatest rate of change? 

A) 0 to 1 hour 

B) 1 hour to 1.5 hours 

C) 2.5 hours to 5 

hours 

D) 5 hours to 8 hours 

 

 

 

 

 

 

G) Standard F.IF.C.7: Graphing Functions Expressed Symbolically 
66. Graphing Absolute Value Functions 

a) Sketch the graph of 𝑦 = |𝑥| + 2 

 

 

 

 

 

 

 

 

 

b) Sketch the graph of 𝑦 = |𝑥 − 2| 
 

67. Graphing Quadratic Functions 

a) What are the roots of the quadratic graphed below? 

 

 

 

 

 

 

 

 

 

b) Could the factors of 𝑓(𝑥), 

graphed below, be (𝑥 + 2) 

and (𝑥 − 3)? Explain why or 

why not. 

 



68. Graphing Root Functions 

a) Sketch the graph of 𝑦 = √𝑥 − 2 

 

 

 

 

 

 

 

 

 

b) Draw the graph of 𝑦 = √𝑥 − 1 

 

69. Graphing Exponential Functions 

a) The graph of the equation 𝑦 = 𝑚𝑥 passes through 

which point? 

A) (1, 𝑚) 

B) (0, 𝑚) 

C) (𝑚, 0) 

D) (𝑚, 1) 

b) The graph of the equation 𝑦 = 2𝑥 intersects: 

 

A) The 𝑥-axis only 

B) The 𝑦-axis only 

C) The 𝑥-axis and the 𝑦-axis  

D) Neither the 𝑥-axis or the 𝑦-axis 

70. Graphing Piecewise-Defined Functions 

a) Graph the piecewise function: 𝑓(𝑥) = {
−

1

2
𝑥, 𝑥 < 2

       𝑥, 𝑥 ≥ 2
 

 

 

 

 

 

 

 

 

 

 

b) Graph the piecewise function:  

𝑓(𝑥) = {
|𝑥|, −3 ≤ 𝑥 < 1

4, 1 ≤ 𝑥 ≤ 8
 

 

 

 

 

 

 

 

 

 

71. Graphing Step Functions 

a) Morgan can start wrestling at age 5 in Division 1. He 

remains in that division until his next odd birthday 

when he is required to move up to the next division 

level. Which graph correctly represents this? 

A)  

B)  

C)  

D)  
 

b) The table below lists the total cost for parking for a 

period of time on a street. Graph the step function that 

represents the cost for the number of hours parked. 

 

Graph the step function that 

represents the cost for the number of 

hours parked. 

 

 

Hours 

Parked 

Total 

Cost 

1 1.25 

2 2.50 

3 4.00 

4 5.75 

5 7.75 

6 10.00 



H) Standard F.IF.C.8: Equivalent Forms of Functions to Reveal Key Features 
72. Vertex Form of a Quadratic 

a) In the function 𝑓(𝑥) = (𝑥 − 2)2 + 4, the minimum 

value occurs for what value of 𝑥? 

 

 

 

b) To find the minimum, a student completes the square 

for the function 𝑓(𝑥) = 𝑥2 − 12𝑥 + 7 to write 𝑓(𝑥) in 

the general form 𝑓(𝑥) = (𝑥 − 𝑎)2 + 𝑏. What are the 

values of 𝑎 and 𝑏? 

 

 

 

 

  

c) Express 𝑦 = 𝑥2 + 24𝑥 − 18 in vertex form. 

 

 

 

 

 

 

 

d) Express 𝑦 = 3𝑥2 + 12𝑥 + 11 in vertex form. 

e) A store sells more items when it reduces its price. The 

profit is modeled by 𝑦 = −0.2(𝑥 − 60)2 + 150 where 

𝑥 is the number of items sold per day. What is the 

maximum profit the bakery can make? 

 

 

 

 

f) What are the coordinates of the vertex of the parabola 

represented by 𝑦 = 𝑥2 + 8𝑥 + 4? 

I) Standard F.IF.C.9: Comparing Functions 
73. Comparing Functions 

a) The functions 𝑞(𝑥) and 𝑟(𝑥) are given below. Which is 

the function with the smaller minimum value? 

 

𝑞(𝑥) = 𝑥2 + 2𝑥 − 8 

 

 

 

𝑥 𝑟(𝑥) 

−4 −12 

−3 −15 

−2 −16 

−1 −15 

0 −12 

1 7 

b) Which statement is true about functions 𝑔(𝑥), shown 

in the table below, and 𝑓(𝑥) = (𝑥 − 3)2 + 2. Which is 

the function with the smaller minimum value? 

 

A) They have the same vertex. 

B) They have the same zeros. 

C) They intersect at two points. 

D) They have the same axis of 

symmetry. 

 

 

𝑥 𝑔(𝑥) 

0 4 

1 −1 

2 −4 

3 −5 

4 −4 

5 −1 

6 4 

J) Standard F.BF.A.1: Modeling with Functions 
74. Modeling Linear Functions 

a) Last weekend, Emma sold lemonade at a yard sale. The 

function 𝑃(𝑐) = −.50𝑐 − 9.96 represented the profit, 

𝑃(𝑐), Emma earned selling 𝑐 cups of lemonade. Sales 

were strong, so she raised the price for this weekend 

by 25 cents per cup. Which function represents her 

profit for this weekend? 

A) 𝑃(𝑐) = .25𝑐 − 9.96 

B) 𝑃(𝑐) = .50𝑐 − 9.71 

C) 𝑃(𝑐) = .50𝑐 − 10.21 

D) 𝑃(𝑐) = .75𝑐 − 9.96 

 

b) Alex is selling tickets to a school play. An adult ticket 

costs $6.50 and a student ticket costs $4.00. Alex sells 

𝑥 adult tickets and 12 student tickets. Write a function, 

𝑓(𝑥), to represent how much money Alex collected 

from selling tickets. 



75. Modeling Exponential Functions 

a) The current population of a town is 10,000. If the 

population, 𝑃, increases by 20% each year, which 

equation could be used to find the population after 𝑡 

years? 

b) A car depreciates (loses value) at a rate of 4.5% 

annually. Greg purchased a car for $12,500. Which 

equation can be used to determine the value of the car, 

𝑉, after 5 years?  

 

 

c) Robert invests $800 in an account at 1.8% interest 

compounded annually. He will make no deposits or 

withdrawals on this account for 3 years. Which 

formula could be used to find the balance, 𝐴, in the 

account after the 3 years? 

 

 

d) The New York Volleyball Association invited 64 

teams to compete in a tournament. After each round, 

half of the teams were eliminated. Which equation 

represents the number of teams, 𝑡, that remained in the 

tournament after 𝑟 rounds? 

 

76. Operations with Functions 

a) If 𝑝(𝑥) = 𝑎𝑏𝑥 and 𝑟(𝑥) = 𝑐𝑑𝑥, which expression 

represents 𝑝(𝑥) ∙ 𝑟(𝑥)? 

 

A) 𝑎𝑐(𝑏 + 𝑑)𝑥 

B) 𝑎𝑐(𝑏 + 𝑑)2𝑥 

C) 𝑎𝑐(𝑏𝑑)𝑥 

D) 𝑎𝑐(𝑏 + 𝑑)𝑥2
 

b) The revenue, 𝑅(𝑥), from selling 𝑥 units of a product is 

represented by the equation 𝑅(𝑥) = 35𝑥, while the 

total cost, 𝐶(𝑥), of making 𝑥 units of the product is 

represented by the equation 𝐶(𝑥) = 20𝑥 + 500. The 

total profit, 𝑃(𝑥), is represented by the equation 

𝑃(𝑥) = 𝑅(𝑥) − 𝐶(𝑥). For the values of 𝑅(𝑥) and 𝐶(𝑥) 

given above, what is 𝑃(𝑥)? 

 

 

 

c) Given that 𝑓(𝑥) = 2𝑥 + 1 and 𝑔(𝑥) = 2[𝑓(𝑥)]2 − 1, 

find 𝑔(𝑥). 

d) Let 𝑓(𝑥) = 2𝑥2 + 𝑥 − 3 and 𝑔(𝑥) = 𝑥 − 1. Express 

𝑓(𝑥) ∙ 𝑔(𝑥) − [𝑓(𝑥) + 𝑔(𝑥)] as a polynomial in 

standard form. 

 

 

 

 

 

e) The profit function, 𝑝(𝑥), for a company is the cost 

function, 𝑐(𝑥), subtracted from the revenue function, 

𝑟(𝑥). The profit function for the Acme Corporation is 

𝑝(𝑥) = −0.5𝑥2 + 250𝑥 − 300 and the revenue 

function is 𝑟(𝑥) = −0.3𝑥2 + 150𝑥. What is the cost 

function for the Acme Corporation? 

 

 

 

 

f) A company calculates its profit by finding the 

difference between revenue and cost. The cost function 

of producing 𝑥 hammers is 𝐶(𝑥) = 4𝑥 + 170. If each 

hammer is sold for $10, the revenue function for 

selling 𝑥 hammers is 𝑅(𝑥) = 10𝑥. How many 

hammers must be sold to make a profit? How many 

hammers must be sold to make a profit of $100? 

 

 

 

 

 

K) Standard F.BF.B.3: Transformations of Functions/ Graphs 
77. Graphing Polynomial Functions 

a) Given the graph of the line represented by the equation 

𝑓(𝑥) = −2𝑥 + 𝑏, if 𝑏 is increased by 4 units, the 

graph of the new line would be shifted 4 units: 

A) Right 

B) Up 

C) Left 

D) Down  

b) Given 𝑓(𝑥) = (𝑥 − 2)2 + 4 and 𝑔(𝑥) = (𝑥 − 5)2 + 4, 

when compared to the graph of 𝑓(𝑥), the graph of 

𝑔(𝑥) is: 

A) Shifted 3 units to the left 

B) Shifted 3 units to the right 

C) Shifted 5 units to the left 

D) Shifted 5 units to the right 



c) Compared to the vertex of 𝑓(𝑥) = −3(𝑥 − 1)2 + 2, 

the vertex of 𝑔(𝑥) = −3(𝑥 − 1)2 − 5 is: 

 

A) 7 units below the vertex of 𝑓(𝑥) 

B) 7 units above the vertex of 𝑓(𝑥) 

C) 7 units to the right of the vertex of 𝑓(𝑥) 

D) 7 units to the left of the vertex of 𝑓(𝑥) 

d) The graph of a parabola is represented by the equation 

𝑦 = 𝑎𝑥2, where 𝑎 is a positive integer. If 𝑎 is 

multiplied by −2, the new parabola will become: 

 

A) Narrower and open downward 

B) Narrower and open upward 

C) Wider and open downward 

D) Wider and open upward 

e) Which transformation of 𝑦 = 𝑓(𝑥) moves the graph 7 

units to the left and 3 units down? 

 

 

 

f) (2, −3) is the minimum point on the graph of the 

equation 𝑦 = 𝑓(𝑥) What is the minimum point on the 

graph of the equation 𝑦 = 𝑓(𝑥) + 5?  

L) Standards F.LE.A.1, F.LE.A.2, F.LE.A.3, and F.LE.B.5: Modeling and Families of Functions 
78. Modeling with Linear Functions 

a) One characteristic of all linear functions is that they 

change by: 

 

A) equal factors over equal intervals 

B) equal differences over equal intervals 

C) unequal factors over equal intervals 

D) unequal differences over equal intervals 

b) Which situation can be modeled by a linear function? 

 

A) The population of bacteria triples every day. 

B) An amusement park allows 50 people to enter every 

30 minutes. 

C) The value of a cell phone depreciates at a rate of 

3.5% each year. 

D) A baseball tournament eliminates half of the teams 

after each round. 

c) Which situation could be modeled as a linear equation? 

 

A) The value of a car decreases by 10% every year. 

B) Two liters of water evaporate from a pool every day. 

C) The number of fish in a lake doubles every 5 years. 

D) The amount of caffeine in a person's body decreases 

by 
1

3
 every 2 hours. 

d) Which situation is not a linear function? 

 

A) A gym charges a membership fee of $10.00 down 

and $10.00 per month. 

B) A restaurant employee earns $12.50 per hour. 

C) A cab company charges $2.50 initially and $3.00 per 

mile. 

D) A $12,000 car depreciates 15% per year. 

79. Modeling with Non-Linear Functions 

a) Which scenario represents exponential growth? 

 

A) A water tank is filled at a rate of 2 gallons/minute. 

B) A species of fly doubles its population every month 

during the summer. 

C) A vine grows 6 inches every week. 

D) A car increases its distance from a garage as it travels 

at a constant speed of 25 miles per hour. 

b) Which of the three situations given below is best 

modeled by an exponential function?  

I. A bacteria culture doubles in size every day.  

II. A plant grows by 1 inch every 4 days.  

III. The population of a town declines by 5% every 3 

years. 

 

A) I, only 

B) I and II 

C) II, only 

D) I and III 

c) Sara was asked to solve this word problem: "The 

product of two consecutive integers is 156. What are 

the integers?" What type of equation should she create 

to solve this problem? 

A) Linear 

B) Exponential 

C) Quadratic 

D) Absolute value 

 

 

d) What type of function is shown in the graph below? 

 

A) Linear 

B) Square root 

C) Exponential 

D) Absolute value 

 

 



e) The function 𝑓 is shown in the table below. What type 

of function best models the given data? 

 

A) Exponential growth function 

B) Linear function with positive rate of 

change 

C) Exponential decay function 

D) Linear function with negative rate of 

change 

𝑥 𝑓(𝑥) 

0 1 

1 3 

2 9 

3 27 

f) The function 𝑡(𝑥) is shown in the table below. 

Determine whether 𝑡(𝑥) is linear or exponential. 

Explain your answer. 

 

 

 

 

 

 

 

𝑥 𝑡(𝑥) 

−3 10 

−1 7.5 

1 5 

3 2.5 

5 0 

g) Which type of function is shown in the graph below? 

 

A) Absolute value 

B) Linear 

C) Exponential 

D) Quadratic 

h) Sketch the graphs 

of an exponential 

decay function and 

an absolute value 

function. Label 

them 𝑓(𝑥) and 

𝑔(𝑥), respectively. 

  

 

 

III. Statistics and Probability – “Interpret Categorical and Quantitative Data” 
A) Standard S.ID.A.1: Represent Data with Plots 

80. Frequency Histograms 

a) Construct a frequency histogram for the data shown. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Construct a frequency histogram for the data shown. 

 

 

 

 

 

 

 

 

 

81. Box Plots 

a) The students in Ms. Glenn's math class earned the 

grades shown below. Which box-and-whisker plot 

represents these data? 

65, 70, 70, 80, 80, 82, 88, 88, 90, 90, 95 

A)  

B)  

C)  

D)  

b) Using his data on annual deer population in a forest, 

Noj found the following information:  

25th percentile: 12 

50th percentile: 15 

75th percentile: 22 

Minimum population: 8 

Maximum population: 27 

Using the number line below, construct a box-and-

whisker plot to display these data. 



c) In the box-and-

whisker plot 

shown, what is the 

2nd quartile? 

 

 

d) What is the value of 

the third quartile 

shown on the box-

and-whisker plot? 

 

B) Standards S.ID.A.2 and S.ID.A.3: Dispersion and Central Tendency 
82. Standard Deviation 

a) The following data shows the heights, in inches, of the 

players on the opening-night roster of the 2015-2016 

New York Knicks: 

84, 80, 87, 75, 77, 79, 80, 74, 76, 80, 80, 82, 82 

What is the population standard deviation of these data, 

rounded to the nearest tenth? 

 

 

b) The snowfall amounts for snowstorms of note in Utica, 

New York, over a four-year period are as follows: 

7.1, 9.2, 8.0, 6.1, 14.4, 8.5, 6.1, 6.8, 7.7, 
21.5, 6.7, 9.0, 8.4, 7.0, 11.5, 14.1, 9.5, 8.6 

What are the mean and population standard deviation of 

these data, to the nearest hundredth?  

83. Dispersion and Central Tendency 

a) Corinne is planning a beach vacation in July and is 

analyzing the daily high temperatures for her potential 

destination. She would like to choose a destination 

with a high median temperature and a small 

interquartile range. Based on the box plots she 

constructed, shown below, which destination has a 

median temperature above 80 degrees and the smallest 

interquartile range? 

A) Ocean 

Beach 

B) Serene 

Shores 

C) Whispering 

Palms 

D) Pelican Beach 

b) Christopher looked at his quiz scores shown below for 

the first and second semester of his Algebra class. 

Semester 1: 78, 91, 88, 83, 94 

Semester 2: 91, 96, 80, 77, 88, 85, 92 

Which statement about these data is correct? 

 

A) The interquartile range for semester 1 is greater than 

the interquartile range for semester 2. 

B) The mean score for semester 2 is greater than the 

mean score for semester 1. 

C) The median score for semester 1 is greater than the 

median score for semester 2. 

D) The third quartile for semester 2 is greater than the 

third quartile for semester 1. 

84. Interpreting Data and Outliers 

a) The table below shows the annual salaries for the 24 

members of a professional sports team in terms of 

millions of dollars. The team signs an additional player 

to a contract worth 10 million dollars per year. Which 

statement about the median and mean is true? 

A) Both will increase 

B) Only the median 

will increase 

C) Only the mean will 

increase 

D) Neither will change  

b) The heights, in inches, of 12 students are listed below. 

61, 67, 72, 62, 65, 59, 60, 79, 60, 61, 64, 63  
Which statement best describes the spread of these data? 

A) The set of data is evenly spread 

B) The set of data is skewed because 59 is the only value 

below 60. 

C) The median of the data is 59.5. 

D) 79 is an outlier, which would affect the standard 

deviation of these data. 

C) Standards S.ID.B.5 and S.ID.B.6: Summarize, Interpret, and Represent Bivariate Data 
85. Frequency Tables (one-way) 

a) According to the table, 

how many runners are in 

their forties? 

 

 

 

 

 

b) The test scores for 10 students in 

Ms. Sampson’s homeroom were 

61, 67, 81, 83, 87, 88, 89, 90, 

98, and 100. Is the following 

frequency table correct for this 

data? Justify your answer.  

 

 



86. Frequency Tables (two-way) 

a) A middle school conducted a survey of students to 

determine if they spent more of their time playing 

games or watching videos on their tablets. The results 

are shown in the table below. Of the students who 

spent more time playing games on their tablets, 

approximately what percent were boys? 

 

 

 

 

 

 

b) Based on the data shown in the table below, 

approximately what percentage of the students chose 

soccer as their 

favorite sport? 

 

87. Scatter Plots and Correlation 

a) There is a negative correlation between the number of 

hours a student watches television and his or her social 

studies test score. Which scatter plot below displays 

this correlation? 

A)  

B)  

C)  

D)  

b) What is the relationship between the independent and 

dependent variables in the scatter plot shown below? 

 

A) Undefined correlation 

B) Negative correlation 

C) Positive correlation 

D) No correlation 

c) A positive correlation always exists on a scatter plot 

when: 

A) 𝑦 remains unchanged as 𝑥 increases 

B) 𝑦 changes randomly as 𝑥 increases 

C) 𝑦 decreases as 𝑥 increases 

D) 𝑦 increases as 𝑥 increases 

d) Which situation describes a negative correlation? 

A) The amount of gas left in a car's tank and the amount 

of gas used from it 

B) The number of gallons of gas purchased and the 

amount paid for the gas 

C) The size of a car's gas tank and the number of gallons 

it holds 

D) The number of miles driven and the amount of gas 

used 

88. Line of Best Fit 

a) A scatter plot was 

constructed on the graph 

below and a line of best fit 

was drawn. What is the 

equation of this line of 

best fit? 

 

 

b) Draw a reasonable line 

of best fit for the scatter 

plot shown below then 

state its equation.  

  

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 



89. Regression and Correlation 

a) Which equation best 

represents the line 

of best fit for the set 

of data shown in the 

table below (round 

all values to the 

nearest thousandth)? 

 

 

 

 

b) Omar ties a knot in a rope and measures the new length 

of the rope. He then repeats this process several times. 

Some of the data collected are listed in the table below. 

State, to the nearest tenth, the linear regression 

equation that approximates the length, 𝑦, of the rope 

after tying 𝑥 knots. Explain what the 𝑦-intercept means 

in the context of the problem. Explain what the slope 

means 

in the 

context 

of the problem. 

 

 

 

c) The table below shows the attendance at a museum in 

select years from 2007 to 2013. State the linear 

regression equation represented by the data table when 

𝑥 = 0 is used to represent the year 2007 and 𝑦 is used 

to represent the attendance. Round all values to the 

nearest hundredth. State the correlation coefficient to 

the nearest hundredth and determine whether the data 

suggest a strong or weak association. Explain.  

 

 

d) The percentage of students scoring 85 or better on a 

mathematics final exam and an English final exam 

during a recent school year for seven schools is shown 

in the table below. Write the linear regression equation 

for these data, rounding all 

values to the nearest 

hundredth. State the 

correlation coefficient of the 

linear regression equation, to 

the nearest hundredth. Explain 

the meaning of this value in 

the context of these data. 

 

 

 

 

90. Exponential Regression 

a) The population of a small town over four years is 

recorded in the chart below, where 2013 is represented 

by 𝑥 = 0 (population is rounded to the nearest person). 

The population, 𝑃(𝑥), for these years can be modeled 

by the function 𝑎𝑏𝑥, where 𝑎 and 𝑏 are rounded to the 

nearest thousandth. What are the values of 𝑎 and 𝑏? 

 

 

 

 

b) An application developer released a new app to be 

downloaded. The table below gives the number of 

downloads for the first four weeks after the launch of 

the app. Write an exponential equation that models 

these data. Use this model to predict how many 

downloads the developer would expect in the 26th 

week if this trend continues. Round your answer to the 

nearest download. 

 

 

 

c) Which statement regarding correlation is not true? 

A) The closer the absolute value of the correlation 

coefficient is to 1, the closer the data conform to a line. 

B) A correlation coefficient measures the strength of the 

linear relationship between two variables. 

C) A negative correlation coefficient indicates that there 

is a weak relationship between two variables. 

D) A relation for which most of the data fall close to a 

line is considered strong. 

d) A study compared the number of years of education a 

person received and that person's average yearly 

salary. It was determined that the relationship between 

these two quantities was linear and the correlation 

coefficient was 0.91. Which conclusion can be made? 

A) There was a weak relationship. 

B) There was a strong relationship. 

C) There was no relationship. 

D) There was an unpredictable relationship. 



91. Residuals 

a) After performing analyses on a 

set of data, Jackie examined the 

scatter plot of the residual values 

for each analysis. Does the scatter 

plot shown indicate a good linear 

fit for the data? Explain.  

 

 

 

 

 

 
 
 

 

 
 

 
 

 
 

 

 
 

 
 

b) Which statistic would indicate that a linear function 

would not be a good fit to model a data set? 

A) 𝑟 = −0.93 

B) 𝑟 = 1 

C)  

D)  

D) Standard S.ID.C.7: Interpret Slope and Intercept of a Linear Model in the Context of Data 
92. Slope 

a) What is the slope of a horizontal line?  b) What is the slope of a vertical line? 

 

 

c) What is the slope of the line containing the points 

(3, 4) and (−6, 10)? 

 

 

 

 

d) What is the slope of the line containing the points 

(−7, 5) and (5, −3)? 

e) A straight line with slope 5 contains the points (1, 2) 

and (3, 𝐾). Find the value of 𝐾. 

 

 

 

 

f) What is the slope of a line represented by 2𝑦 − 𝑥 = 4? 

g) What is the slope of the line whose equation is: 

4𝑥 = 3(𝑦 + 8) 

 

 

 

 

 

h) What is the slope and 𝑦-intercept of the line 

represented by the equation 3𝑥 − 2𝑦 = 12? 

i) In a linear equation, the independent variable increases 

at a constant rate while the dependent variable 

decreases at a constant rate. The slope of this line is: 

A) Zero 

B) Negative 

C) Positive 

D) Undefined 

j) If the value of dependent variable 𝑦 increases as the 

value of independent variable 𝑥 increases, the graph of 

this relationship could be a: 

A) Horizontal line 

B) Vertical line 

C) Line with a negative slope 

D) Line with a positive slope 

E) Standards S.ID.C.8 and S.ID.C.9: Analysis of Data and Correlation 
93. Correlation Vs. Causation 

a) Which relationship can best be described as causal? 

A) Height and intelligence 

B) Shoe size and running speed 

C) Number of correct answers on a test and test score 

D) Number of students in a class and number of students 

with brown hair 

 

b) What type of relationship exists between the number of 

pages printed on a printer and the amount of ink used 

by that printer? 

A) Positive correlation, but not causal 

B) Positive correlation, and causal 

C) Negative correlation, but not causal 

D) Negative correlation, and causal 



IV. Number and Quantity – “The Real Number System” 
A) Standard N.RN.B.3: Rational/ Irrational Numbers and Operations with Radicals 

94. Simplifying Radicals 

a) Express √32 in simplest form. 

 

 

 

b) What is the expression √50 in simplest form? 

c) What is 2√45 in simplest form? 

 

 

 

d) Simplify 7√90. 

e) What is 
√32

4
 in simplest form? 

 

 

 

f) Express 4√75 in simplest radical form. 

95. Operations with Radicals (Multiplication and Division) 

a) Express √6 ∙ √15 in simplest radical form. 

 

 

 

b) Simplify 8√12 × 3√24. 

c) Simplify 
6√20

3√5
. d) Express 

√84

2√3
 in simplest radical form. 

 

 

 

 

96. Operations with Radicals (Addition and Subtraction) 

a) Express √27 + √12 in simplest radical form. 

 

 

 

 

b) What is the sum of √75 and √3 in simplest form?  

c) The sum of √27 and √108 is 

 

 

 

 

d) Simplify √48 + √75 − √27.  

e) Express in simplest form: √48 − 5√27 + 2√75 

 

 

 

 

f) Express 
1

2
√48 − (2√12 − √27) in simplest form. 

97. Operations with Radicals (Classifying Rational/ Irrational Numbers) 

a) For which value of 𝑃 and 𝑊 is 𝑃 + 𝑊 a rational 

number? 

A) 𝑃 =
1

√3
 and 𝑊 =

1

√6
 

B) 𝑃 =
1

√4
 and 𝑊 =

1

√9
 

C) 𝑃 =
1

√6
 and 𝑊 =

1

√10
 

D) 𝑃 =
1

√25
 and 𝑊 =

1

√2
 

b) Given: 𝐿 = √2, 𝑀 = 3√3, 𝑁 = √16, and 𝑃 = √9, 

which expression results in a rational number? 

 

A) 𝐿 + 𝑀 

B) 𝑀 + 𝑁 

C) 𝑁 + 𝑃 

D) 𝑃 + 𝐿 



c) Which expression results in a rational number? 

A) √2 ∙ √18 

B) 5 ∙ √5 

C) √2 + √2 

D) 3√2 + 2√3 

d) The product of √576 and √684 is: 

A) Irrational because both factors are irrational 

B) Rational because both factors are rational 

C) Irrational because one factor is irrational 

D) Rational because one factor is rational 

e) Which statement is not always true? 

A) The product of two irrational numbers is irrational. 

B) The product of two rational numbers is rational. 

C) The sum of two rational numbers is rational. 

D) The sum of a rational number and an irrational 

number is irrational. 

f) Is the product of two irrational numbers always 

irrational? Justify your answer. 

g) State whether 7 − √2 is rational or irrational. Explain 

your answer. 

 

 

h) Determine if the product of 3√2 and 8√18 is rational 

or irrational. Explain your answer. 

B) Standards N.Q.A.1 and N.Q.A.2: Understanding Rates and Unit Conversion 
98. Using Rate 

a) Patricia is trying to compare the average rainfall of 

New York to that of Arizona. A comparison between 

these two states for the months of July through 

September would be best measured in: 

A) Feet per hour 

B) Inches per hour 

C) Inches per month 

D) Feet per month 

b) The owner of a landscaping business wants to know 

how much time, on average, his workers spend 

mowing one lawn. Which is the most appropriate rate 

with which to calculate an answer to his question? 

A) Lawns per employee 

B) Lawns per day 

C) Employee per lawns 

D) Hours per lawn 

99. Unit Rate 

a) A writer was paid $35,000 for a 5,000-word article. 

Find the rate per word. 

 

 

 

b) Find the unit price for each to determine which is the 

best buy: 

A) 10 granola bars for $8.80 

B) 16 granola bars for $13.92 

C) 9 granola bars for $8.10 

D) 4 granola bars for $3.68 

100. Dimensional Analysis/ Unit Conversion 

a) Peyton is a sprinter who can run the 40-yard dash in 

4.5 seconds. He converts his speed into miles per hour, 

as shown below: 
40 yd

4.5 sec
∙

3 ft

1 yd
∙

5280 ft

1 mi
∙

60 sec

1 min
∙

60 min

1 hr
 

Which ratio is incorrectly written to convert his speed? 

 

 

b) The following conversion was done correctly: 
3 miles

1 hour
∙

1 hour

60 minutes
∙

5280 feet

1 mile
∙

12 inches

1 foot
 

What were the final units for this conversion? 

c) Which expression can be used to change 75 kilometers 

per hour to meters per minute? 

 

 

d) Bamboo plants can grow 91 centimeters per day. What 

is the approximate growth of the plant, in inches per 

hour? 

 

 

 

e) If the speed of sound is 344 meters per second, what is 

the approximate speed of sound, in meters per hour? 

 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 

 

 

f) A total of 1680 ounces of pet food have to be packed in 

5-pound bags. How many 5-pound bags of pet food 

can be packed if 1 pound is equal to 16 ounces? 

 


