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N = Number and Quantity Overview 
 N-RN = The Real Number System 
 N-Q = Quantities 
 N-CN = The Complex Number System 
 N-VM = Vector and Matrix Quantities 
A= Algebra Overview 
 A-SSE = Seeing Structure in Expressions 
 A-APR= Arithmetic with Polynomials 
                and Rational Expressions 
 A-CED= Creating Equations 
 A-REI = Reasoning with Equations  
               and inequalities 
F= Functions Overview  
 F-IF = Interpreting Functions 
 F-BF = Building Functions 
 F-LE = Linear and Exponential Models 
 F-TF = Trigonometric Functions 

G = Geometry Overview 
 G-CO = Congruence 
 G-SRT = Similarity, Right Triangles,  
                and Trigonometry 
 G-C = Circles 
 G-GPE = Expressing Geometric Properties  
                                             with Equations 
 G-GMD = Geometric Measurement and Dimension 
 G-MG = Modeling with Geometry 
S=Statistics and Probability 
 S-ID = Categorical and Quantitative Data 
 S-IC = Inferences and Justifying Conclusions 
 S-CP = Conditional Probability and Rules of Probability 
 S-MD = Using Probability to Make Decisions 

  
Making mathematical models is a Standard for Mathematical Practice, and 
specific modeling standards appear throughout the high school standards 
indicated by a star symbol (*) 



Semester 1 

Unit 1.  The structure of expressions (3 weeks) 

N RN.2 

CC.9-12.N.RN.2 Extend the properties of exponents to rational exponents. Rewrite  exponential expressions 
using the properties of exponents. 
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 Note:  no variable expressions in this section  

N RN.3 

CC.9-12.N.RN.3 Use properties of rational and irrational numbers. Explain why the sum or product of rational 
numbers is rational; that the sum of a rational number and an irrational number is irrational; and that the product 
of a nonzero rational number and an irrational number is irrational. 

 √8 ∙ √2 
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 2√2 + 6√2 

 2√6 + √54 

 √5 − 5√2  

 3√7 − 2√28 

 2√2 + 5√3 − 6√2  

A SSE.1 
CC.9-12.A.SSE.1 Interpret the structure of expressions. Interpret expressions that represent a quantity in terms 
of its context.* A 

A SSE.1a 

CC.9-12.A.SSE.1a Interpret parts of an expression, such as terms, factors, and coefficients.* 

 Identify the terms, like terms, coefficient , and constant terms of the expression: -7y + 8 – 6y – 13 

 What are the coefficients of the expression 4x + 8 – 9x + 2? 

 Given the expression 5𝑥3, identify the coefficient, base, exponent, power 
  

A SSE.1b 

CC.9-12.A.SSE.1b Interpret complicated expressions by viewing one or more of their parts as a single entity. 
For example, interpret P(1+r)^n as the product of P and a factor not depending on P.* 

 Compare the qualities of  2(1 + .5)𝑛 and  4(1 + .5)𝑛 and 2(1 + .5)2𝑛 
  



A SSE.2 

CC.9-12.A.SSE.2 Interpret the structure of expressions. Use the structure of an expression to identify ways to 
rewrite it.  

 
 

4
5

1m 
   

 x3x2    

 xx3x2       

  
2

9xy  

 4( 3)y   

 Factor using GCF 2𝑥2 + 8𝑥  
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 SSE.3 

CC.9-12.A.SSE.3  Write expressions in equivalent forms to solve problems. Choose and produce an equivalent 
form of an expression to reveal and explain properties of the quantity represented by the expression.* 

 A farmer has a rectangular chicken coop with a length of (2𝑥 + 5) feet and a width of 12 feet.  Write an 
expression to represent the area of the chicken coop. 

 Let p represent the number of pigs and c represent the number of chickens, explain the meaning of 
(4𝑝 + 2𝑐).  

 

  



Unit  2.  Reasoning with Equations and Inequalities (3 weeks) 

A CED.1 

CC.9-12.A.CED.1 Create equations that describe numbers or relationship. Create equations and inequalities in 
one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and 
simple rational and exponential functions.* 
 

 Graph 2𝑥 + 5 > 7  on a number line 

 Graph 𝑥2 > 4 on a number line 

 The initial fee to have a website set up using a server is $48.  It costs $44 per month to maintain the website.  

Write an equation that gives the total cost of setting up and maintaining a website as a function of the number of 

months it is maintained.  Find the total cost of setting up and maintaining the website for 6 months. 

   

A CED.3 

CC.9-12.A.CED.3 Create equations that describe numbers or relationship. Represent constraints by equations 
or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable 
options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on 
combinations of different foods.* 

 During a football game, the parents of the football players sell pretzels and popcorn to raise money for new 

uniforms.  They charge $2.50 for a bag of popcorn and $2 for a pretzel.  The parents collect $336 in sales during 

the game.  They sell twice as many bags of popcorn as pretzels.  Write two equations to represent the situation. 

  

A CED.4 

CC.9-12.A.CED.4 Create equations that describe numbers or relationship. Rearrange formulas to highlight a 
quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR 
to highlight resistance R.* 

 Solve lforPwl  22  

 Solve RforTRD    

A REI.1 

CC.9-12.A.REI.1 Understand solving equations as a process of reasoning and explain the reasoning.  Explain 
each step in solving a simple equation as following from the equality of numbers asserted at the previous step, 
starting from the assumption that the original equation has a solution. Construct a viable argument to justify a 
solution method. 

 Solve the following equation for x, and justify each step using properties of equality:  
o 2(𝑥 − 5) + 𝑥 = 2 

o 5(3 − 2𝑥) = −(10𝑥 − 15)  

A REI.3 

CC.9-12.A.REI.3 Analyze and solve equations and inequalities in one variable. Analyze and solve linear 
equations and inequalities in one variable, including equations with coefficients represented by letters.  

 5
4

t
  

 Solve for x:  ax b c   

 Solve for y:  𝐴𝑥 + 𝐵𝑦 = 𝐶 

 3 1 8x   

 3(2 1) 2(2 5)x x    

NOTE:  All of these have distinct solutions 
 

    



 

Unit 3.  Linear Equations (3-4 weeks) 

A CED.1 

CC.9-12.A.CED.1 Create equations that describe numbers or relationship. Create equations and inequalities in 
one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and 
simple rational and exponential functions.*  

  CED 1a 

Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions.  
Show which of these possibilities is the case by successively transforming the given equation into simpler forms, 
until an equivalent equation of the form x=a, a=a, or a=b results (Where a and b are different numbers).   

 3(𝑔 + 5) = (2𝑔 + 10) + (𝑔 + 5) 

 𝑎𝑥 + 5 = 𝑎𝑥 + 13 
NOTE:  Include inequalities with no solutions such as 3𝑥 + 7 > 3(𝑥 + 4) 

 

A CED.2 

CC.9-12.A.CED.2 Create equations that describe numbers or relationship. Create equations in two or more 
variables to represent relationships between quantities; graph equations on coordinate axes with labels and 
scales.* 

  

  



  

 
 
CED 2a 

Understand the connections between proportional relationships, lines, and linear equations,  Graph proportional 
relationships, interpreting the unit rate as the slope of the graph.  Compare two different proportional 
relationships represented in different ways.  For example, compare a distance-time graph to a distance-time 
equation to determine which of two moving objects has greater speed.   

 Your family spends $30 for tickets to an aquarium and $3 per hour for parking.  Write an equation that gives the 

total cost of your family’s visit to the aquarium as a function of the number of hours that you are there.  Find the 

total cost of 4 hours at the aquarium. 

 Refer to the data below that displays time vs the number of words typed for 4 different 

individuals.  Determine which individual had the fastest and slowest typing rate in number of 

words typed per minute.   Justify your answers. 
Person A     Person B 

  𝑤 = 69𝑡 

 w represents words typed 

 t represents time in minutes 

 

 

Person C     Person D 

                            

 

 

 

 

 

 

 

 

 Person A runs 6 miles in 45 minutes while person B runs 5 miles in 36 minutes.  Which person ran at a 
faster rate?  Explain your answer. 

time spent 

typing 

(minutes) 

 

5 10 

Number 

of words 
typed 

400 800 

 

number of words typed 

        minutes 

  2        4         6         8        10      12       14 

100 

300 

200 

At 7:05 am, John had typed 28 words of his English 

paper.  At 7:32 am, John finished typing his paper which 

totaled 845 words. 



  CED 2b 

Understand the connections between proportional relationships, lines, and linear equations,  Use similar 
triangles to explain why the slope m is the same between any two distinct points on a non-vertical line in the 
coordinate plane; derive the equations y=mx for a line through the origin and the equation y=mx +b for a line 
intercepting the vertical axis at b.  

 Given the figure below, use similar triangles to determine the y-intercept of the line shown, then 
determine the equation of the line. 

 

A REI.3 

CC.9-12.A.REI.3 Analyze and solve equations and inequalities in one variable. Analyze and solve linear 
equations and inequalities in one variable, including equations with coefficients represented by letters.  

 Given the linear equation 𝐴𝑥 + 3𝑦 = 5 that passes through the point (2, −1), determine the value of A 
and write the completed standard form equation.  

A REI.12 

CC.9-12.A.REI.12 Represent and solve equations and inequalities graphically. Graph the solutions to a linear 
inequality in two variables as a half-plane (excluding the boundary in the case of a strict inequality), and graph 
the solution set to a system of linear inequalities in two variables as the intersection of the corresponding half-
planes. 

 Graph 4 7y x    

 

 Graph 
2

3

y x

y x

 

 
 

 

A REI.10 

CC.9-12.A.REI.10 Represent, solve and model equations and inequalities graphically. Understand that the 
graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a 
curve (which could be a line). For example, given coordinates for two pairs of points, determine whether the line 
through the first pair of points intersects the line through the second pair.   

 Do all three of the following points lie on a single line?  If they do, determine the equation of the line.  If 
they do not all lie on the same line, explain why not. 

o (-4 , -2) ; (2 , 2.5) ; (8 , 7)  

 (0,?) 

 

(30,10) 

 

 



 Given three ordered pairs, write an equation of a line that passes through two of the points, and 
determine if the third point is on the line. 

 A family of squirrels takes up residence in the roof of your house.  You call a company to get rid of the squirrels.  

The company traps the squirrels and then releases them in a wooded area.  The company charges $30 to drop off 

the traps and then charges $15 for each squirrel it traps.  The total cost C (in dollars) is given by the equation C = 

30 + 15s where s is the number of squirrels that are taken away.  (a) Graph the equation.  (b) Suppose the company 

raises its fee to $18 to take away each squirrel so that the total cost for s squirrels is given by the equation C = 30 + 

18s.  Graph the equation in the same coordinate plane as the equation in part (a).  (c)  How much more does it cost 

for the company to trap 4 squirrels after the fee is raised? 

 

F IF.7a 

CC.9-12.F.IF.7a Graph linear and quadratic functions and show intercepts, maxima, and minima.* 

 Graph 𝑓(𝑥) =
2

3
𝑥 + 4  

G GPE.5 

CC.9-12.G.GPE.5 Use coordinates to prove simple geometric theorems algebraically. Prove the slope criteria 
for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line 
parallel or perpendicular to a given line that passes through a given point). 

 Determine the equation of a line passing through (3,-2) and parallel to y – 3 = -3(x+5). 

 Determine the equation a line passing through (-5,0) and perpendicular  to 3x – 5y = 12  

F IF.1 

CC.9-12.F.IF.1 Understand the concept of a function and use function notation. Understand that a function from 
one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one 
element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f 
corresponding to the input x. The graph of f is the graph of the equation y = f(x). 

 Find the domain and range of 𝑓(𝑥) = 3𝑥 + 1 

 Find the domain and range of 𝑓(𝑥) = 7  

F IF.2 

CC.9-12.F.IF.2 Understand the concept of a function and use function notation. Use function notation, evaluate 
functions for inputs in their domains, and interpret statements that use function notation in terms of a context. 

 Evaluate 𝑓(2) if 𝑓(𝑥)  =  3𝑥 –  1  



Unit 4.  Polynomials (2-3 weeks) 

9-12 A APR.1 

CC.9-12.A.APR.1 Perform arithmetic operations on polynomials. Understand that polynomials form a system 
analogous to the integers, namely, they are closed under the operations of addition, subtraction, and 
multiplication; add, subtract, and multiply polynomials. 

 Simplify the following 
o  
o  
o  
o  

 

  
 

9-12 F IF.1 

CC.9-12.F.IF.1 Understand the concept of a function and use function notation. Understand that a function from 
one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one 
element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f 
corresponding to the input x. The graph of f is the graph of the equation y = f(x). 
*This topic will be in its introductory phase in relation to polynomials of degree 3 or higher.  Mastery will not be 
expected. 

 Investigate polynomial functions of degree  3 or higher, with the use of technology: 
o domain and range 
o intercepts 
o graphs 
o extrema 
o end behavior  
o lead coefficient  

9-12 F IF.2 

CC.9-12.F.IF.2 Understand the concept of a function and use function notation. Use function notation, evaluate 
functions for inputs in their domains, and interpret statements that use function notation in terms of a context. 

 Beginning at midnight (𝑡 = 0), the temperature in ℉ is modeled by 𝐹(𝑡) = .002(𝑡)(𝑡 − 8)(𝑡 − 16)(𝑡 −
24) + 70 where t is measured in hours.  What is the temperature at 6:30 pm?  What is the maximum 
temperature and at what time does it occur?  *Technology should be used for this problem.  

 

  

2 2(2 5 1) (4 6 8)x x x x    
3 2 3 2(6 2 8 ) (2 3 2)x x x x x    

  3 2 44 2 2 3m m m  

(4 1)(2 5)x x 



Unit 5.  Quadratics (4-5 weeks) 

A SSE.2 

CC.9-12.A.SSE.2 Interpret the structure of expressions. Use the structure of an expression to identify ways to 
rewrite it. For example, see x^4 – y^4 as (x^2)^2 – (y^2)^2, thus recognizing it as a difference of squares that 
can be factored as (x^2 – y^2)(x^2 + y^2). 

 Factor the following 

o  6𝑥2 − 8𝑥 
o   

o x2  – 3x – 28  

o 3x2 – 5x – 2 

o 4x2 – 64  
 

 Note:  Students should be able to write quadratics in factored and standard form. 
 

 

A SSE.3 
CC.9-12.A.SSE.3  Write expressions in equivalent forms to solve problems. Choose and produce an equivalent 
form of an expression to reveal and explain properties of the quantity represented by the expression.*  

A SSE.3a 

CC.9-12.A.SSE.3a Factor a quadratic expression to reveal the zeros of the function it defines.* 

 Given 𝑓(𝑥) = 𝑥2 − 6𝑥 + 8, determine the zeros of the function.  

A SSE.3b 

CC.9-12.A.SSE.3b Complete the square in a quadratic expression to reveal the maximum or minimum value of 
the function it defines.* 

 Given 𝑓(𝑥) = 𝑥2 − 6𝑥 + 10, complete the square to determine the vertex of the parabola.  

A CED.1 

CC.9-12.A.CED.1 Create equations that describe numbers or relationship. Create equations and inequalities in 
one variable and use them to solve problems. Include equations arising from linear and quadratic functions.* 

 A soccer ball is kicked and can be modeled by the graph of the equation y = -0.004x2 + 1.2x (where y is the 
height of the ball and x is the horizontal distance—in feet—that the ball travels. How high did the soccer 
ball go?  How far did the soccer ball travel? 

 A ball is thrown up in the air from a height of 5 feet with an initial vertical velocity of 56 ft/sec.  How many 

times does the ball reach a height of 54 feet given the position function
2( ) 16 o os t t v t s     ?      

  

A REI.4 CC.9-12.A.REI.4 Solve equations and inequalities in one variable. Solve quadratic equations in one variable.   

A REI.4a 

CC.9-12.A.REI.4a Use the method of completing the square to transform any quadratic equation in x into an 
equation of the form (x – p)^2 = q that has the same solutions. Derive the quadratic formula from this form.  

 Solve by completing the square:  𝑥2 + 8𝑥 + 15 = 0 

 Prove that if 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, then 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
. 

  

A REI.4b 

CC.9-12.A.REI.4b Solve quadratic equations by inspection (e.g., for x^2 = 49), taking square roots, completing 
the square, the quadratic formula and factoring, as appropriate to the initial form of the equation. 

 Solve for x:  x2 – 20 = 6 

 Solve for x:  3x2 – 5 + 2x = 0  

4 212 8 4x x x 



 Solve for x:  𝑥2 − 14𝑥 = 51 

F IF.7a 

CC.9-12.F.IF.7a Graph quadratic functions and show intercepts, maxima, and minima.* 

 Determine intercepts, maxima or minima for 𝑓(𝑥) = 𝑥2 − 8𝑥 + 6.  

F IF.8a 

CC.9-12.F.IF.8a Use the process of factoring and completing the square in a quadratic function to show zeros, 
extreme values, and symmetry of the graph, and interpret these in terms of a context.  

 A soccer ball is kicked and can be modeled by the graph of the equation y = -0.004x2 + 1.2x (where y is 
the height of the ball and x is the horizontal distance—in feet—that the ball travels. What is the 
maximum height of the soccer ball?   Describe the horizontal path of the ball before it hits the ground 
the first time. 

   

F IF.1 

CC.9-12.F.IF.1 Understand the concept of a function and use function notation. Understand that a function from 
one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one 
element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f 
corresponding to the input x. The graph of f is the graph of the equation y = f(x). 

 Find the domain and range of the function𝑓(𝑥) = 2𝑥2 − 6𝑥 + 9. 

 Determine a quadratic function that has a domain of all real numbers and a range of all real numbers 
greater than or equal to 4.  (Students should know that domain and range represent the x and y values 
respectively of the function. 

 Find the range of 𝑓(𝑥) = 3𝑥2 − 12 when the domain is restricted to −1 ≤ 𝑥 ≤ 2.  

F IF.2 

CC.9-12.F.IF.2 Understand the concept of a function and use function notation. Use function notation, evaluate 
functions for inputs in their domains, and interpret statements that use function notation in terms of a context. 

 A company’s yearly profits from 1996 to 2006 can be modeled by the function  𝑝(𝑡) = 𝑡2 −
8𝑡 + 80 where p is the profit (in thousands of dollars) and t is the number of years since 1996.  

In what year did the company experience its lowest yearly profit?  What was the lowest yearly 

profit? 

 For the period 1985-2001, the number y (in millions) of cell phone service subscribers in the 

U.S. can be modeled by the function 𝑓(𝑥) = 0.7𝑥2 − 4.3𝑥 + 5.5 where x is the number of 

years since 1985.  In what year were there 16,000,000 cell phone service subscribers? 
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Semester 2 

Unit 6.  Interpreting and Building Functions (3 weeks) 

9-12 F IF.1 

CC.9-12.F.IF.1 Understand the concept of a function and use function notation. Understand that a function from 
one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one 
element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f 
corresponding to the input x. The graph of f is the graph of the equation y = f(x). 
*See previous units for function review.  

9-12 F IF.2 

CC.9-12.F.IF.2 Understand the concept of a function and use function notation. Use function notation, evaluate 
functions for inputs in their domains, and interpret statements that use function notation in terms of a context. 
*See previous units for function review.  

9-12 F IF.4 

CC.9-12.F.IF.4 Construct and interpret functions that arise in applications in terms of the context. For a function 
that models a relationship between two quantities, interpret key features of graphs and tables in terms of the 
quantities, and sketch graphs showing key features given a verbal description of the relationship. Key features 
include: intercepts; intervals where the function is increasing, decreasing, positive, or negative; relative 
maximums and minimums; symmetries; end behavior* 

 Sketch a polynomial function that is increasing over the intervals 𝑥 ≤ −2 and 𝑥 ≥ 5 ,and  x-intercepts at 
(−4,0), (1,0)𝑎𝑛𝑑 (8,0). 

 
 

9-12 F IF.5 

CC.9-12.F.IF.5 Interpret functions that arise in applications in terms of the context. Relate the domain of a 
function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the 
function h(n) gives the number of person-hours it takes to assemble n engines in a factory, then the positive 
integers would be an appropriate domain for the function.* 

 A factory currently has 100 workers and produces 24 books per worker.  For every 5 additional workers 
employed, each worker produces one less book.  How many workers should be hired to maximize the 
number of books produced?   

o Create a function 
o Find the functions domain 
o Find the range of the function if zero to fifteen workers are hired. 

 Natalya Lisovskaya of the Soviet Union won the shot put competition in the 1988 Olympics.  The path of 
her winning throw is represented by the following quadratic equation:    

  𝑦 = −0.01464𝑥2 + 𝑥 + 5  where  𝑥 is the horizontal distance from release (in feet) and 
                        𝑦 is the height of shot put (in feet) 

a)  Graph this equation on your calculator.  Look at the values of x and y in the TABLE and use them to 
help you choose a more friendly window for the graph of this data.    Change your window until you can 
see all zeros, relative maximums and/or relative minimums of your function. 
b)  What was the distance of the winning throw?   
c)  What was the maximum height attained by the shot put during this throw?   



d)  Determine an appropriate interval for the domain and range based on the context of the problem.  
Explain the reasoning behind your decision. 
      Domain:___________  Reasoning:   
      Range:____________  Reasoning: 

 Include problems that have non-continuous domain and/or ranges 
*Technology should be used for this problem. 

      

Define, evaluate and compare functions.  Interpret the equations y= mx +b as defining a linear function, whose 
graph is a straight line; give examples of functions that are not linear.  For example, the function A= s^2 giving 
the area of a square as a function of its side length is not linear because its graph contains the points (1,1), (2,4) 
and (3,9) , which are not on a straight line.   

 A rectangle has a length of (2𝑥 − 5) and a width of (𝑥 + 2).  
o When x=4, is the area or perimeter greater? 
o At x=4, is the area or perimeter increasing faster?   

9-12 F IF.9 

CC.9-12.F.IF.9 Analyze functions using different representations. Define, evaluate and compare properties of 
two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal 
descriptions). For example, given a graph of one quadratic function and an algebraic expression for another, 
say which has the larger maximum. For example, given a linear equation represented by a table of values and a 
linear function represented by an algebraic expression, determine which function has the greater rate of change. 

 Given the two functions 𝑓(𝑥)𝑎𝑛𝑑 𝑔(𝑥), determine which has the larger slope. 
 

𝑓(𝑥) = 3𝑥 − 5 
 
 
 
 

 Given the two functions 𝑓(𝑥)𝑎𝑛𝑑 𝑔(𝑥), determine which has the greater maximum value. 
 

𝑓(𝑥) = −𝑥2 − 4𝑥 + 2              𝑔(𝑥) = (𝑥 + 6)(𝑥 − 3) 
 
 
 

x 𝑔(𝑥) 

-3 6 

-1 11 

1 16 

 

  



9-12 S ID.6b 

CC.9-12.S.ID.6b  Informally assess the fit of a function by plotting and analyzing residuals.*  
 

 Approximate the position of the best fit line given the table of values: 
*no technology used here. Just use paper, pencil, and ruler 

 

 

 

 

 Use the line from the above example to approximate f(10).   

 Given the following scatterplots with modeling functions, explain if the function is a good fit to the data.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

x f(x) 

1 3 

2 4 

5 5 

7 12 

 



 
 
 

 

  



Unit 7.  Statistics (4 weeks) 

9-12 S ID.1 

CC.9-12.S.ID.1 Summarize, represent, and interpret data on a single count or measurement variable. Represent 
data with plots on the real number line (dot plots, histograms, and box plots).*  

 The following data set models the height, in inches, of the players on a certain high school freshman 
basketball team. 

70 68 65 64 68 66 66 67 68 

68 67 65 65 66 64 69 66 75 
 

a) Develop a frequency table for the heights of these basketball players 
b) Develop a histogram with the following height ranges:  60-64, 65-69, 69-73, 73-78 
c) What is the mode of the data set above? 

d) What percentage of the team is at least 5’6” tall? 

e) What is the range of heights for this basketball team? 

9-12 S ID.2 

CC.9-12.S.ID.2 Summarize, represent, and interpret data on a single count or measurement variable. Use 
statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread 
(interquartile range, standard deviation) of two or more different data sets.*  
 

 The table below represents 50 students’ scores on their first Statistics exam 
 

60 47 82 95 88 72 67 66 68 98 

90 77 86 58 64 95 74 72 88 74 

77 39 90 63 68 97 70 64 70 70 

58 78 89 44 55 85 82 83 72 77 

72 86 50 94 92 80 91 75 76 78 
 

a) Determine the mean of the data set. 
b) Create a stem-and-leaf table for the set of data. 
c) What is the median of the data set? 
d) What is the mode of the data set? 
e) For the data set given, determine P14, P60, and P91 
f) For the data set given, determine Q1, Q2, and Q3 
g) What is the interquartile range for the scores on the statistics exam? 
h) The same 50 students took their second statistics exam and the following data was recorded 

a. �̅� = 78, �̃� = 79, Q1 = 69.5, and Q3 = 89.5 
i) What comparisons can you make based on the two statistics exams for these 50 students? 
j) What are some possible conclusions you can make based on these two data sets? 

 

  



9-12 S ID.5 

CC.9-12.S.ID.5 Summarize, represent, and interpret data on two categorical and quantitative variables. 
Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the 
context of the data (including joint, marginal, and conditional relative frequencies). Recognize possible 
associations and trends in the data.* 
 

 The following two-way frequency table represents the hair and eye color of the students at one middle 
school. 

 

 

 
 
 
 
 
 
 
 
 

a) According to the data, if a student has blue eyes, what is the probability that student also has blond 
hair? 

b) What percentage of the student body has Green eyes? 
c) What percentage of the student body has red hair and hazel eyes? 
d) What is the most popular (frequent) hair/eye color combination? 
e) What is more likely from this data set:  choosing someone with green eyes from a group of people with 

black hair, or choosing someone with blond hair from a group of students with brown eyes? 
f) The other middle school in the same city is located only 2 miles away and has 444 students.  Construct 

a two-way frequency table for your expected number of hair/eye color combinations at that middle 
school.  What could account for similarities and differences between the two tables? 

  Hair Color 

to
ta

ls
 

  Black Brown Red Blond 

Ey
e

 c
o

lo
r Brown 68 119 26 7 220 

Blue 20 84 17 94 215 

Hazel 15 54 14 10 93 

Green 5 29 14 16 64 

 totals 108 286 71 127 592 

  



9-
12 S ID.6 

CC.9-12.S.ID.6 Summarize, represent, and interpret data on two categorical and quantitative variables. Represent data on 
two quantitative variables on a scatter plot, and describe how the variables are related.*  For example, clustering, outliers, 
positive or negative association, linear association, and nonlinear association.   
 

 Mrs. Cowzibudski’s physical education class did a physical fitness test and Mrs. Cowzibudski recorded each 
student’s sit-up and push-up score.  The data is represented below. 

 

Student A B C D E F G H I J K L M N O P Q R S T U V 

Push-ups (x) 27 22 15 35 30 52 35 55 40 40 41 12 52 31 37 44 12 29 33 51 45 47 

Sit-ups (y) 30 26 25 42 38 40 32 54 50 43 42 19 50 35 40 42 60 35 37 51 45 46 
 

a) Develop a scatterplot to organize the data in the table? 
a. Describe the correlation you notice between sit-ups and push-ups. 

i. Does this correlation seem reasonable?  Why or why not? 
ii. Are there any outliers?  If so, where?  Also, if there are outliers, what could be a factor for these 

outliers? 
b) On the same grid as your scatterplot, approximate a line of best fit. 
c) Using a graphing utility, calculate the line of best fit for the data.  Remember to remove the outlier first. 
d) If a new student moved in and was able to do 48 push-ups, how many sit-ups would you expect the student to be 

able to do?  What about if the student was able to do 66 sit-ups? 
 

      

 

 

 

 

Understand, construct and interpret patterns in a data by displaying frequency in a two way table.  Example 1: 
collect data from students in your class on whether or not they have assigned chores at home.  Is there 
evidence that those who have a curfew also tend to have chores?  Example 2:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9-
12 S ID.6a 

CC.9-12.S.ID.6a Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use given 
functions or choose a function suggested by the context. Emphasize linear,  

 See the push-up/sit-up example above 
 
 

9-
12 S ID.7 

CC.9-12.S.ID.7 Interpret linear models. Interpret the slope (rate of change) and the intercept (constant term) of a linear model 
in the context of the data.*For example, in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning 
that an additional hour of sunlight each day is associated with an additional 1.5 cm in mature plant height.   
 

 The average price (in dollars) of a gallon of gas is modeled by 𝑃(𝑡) = .16𝑡 + 1.42, where t is measured in years such 
that t = 0 is the year 1994. 

a) Determine P(0), and interpret its meaning in the context of this problem. 
b) What does the .16 represent in the context of this problem. 
c) What was the price average price of a gallon of gas in 2007? 
d) What would you predict the average price for a gallon of gas to be in 2020? 
e) Using this model, what would you approximate the average price of a gallon of gas was in 1984? 

a. Is this result valid? 
b. If this result is not valid, is there a problem with the model?  Explain. 

f) According to the model, will the average price for a gallon of gas ever reach $20.00?  If so, when would you predict 
this to be the case?  Is this result valid?  Why or why not? 

 
 

9-
12 S ID.8 

CC.9-12.S.ID.8 Interpret linear models. Compute (using technology) and interpret the correlation coefficient of a linear fit.* 

 What is the correlation coefficient for the push-up example above? 
 

9-
12 S ID.9 

CC.9-12.S.ID.9 Interpret linear models. Distinguish between correlation and causation.* 

 Could doing more sit-ups be a direct result of being able to do more push-ups?  Explain why or why not. 
 
 

9-
12 A REI.10 

CC.9-12.A.REI.10 Represent, solve and model equations and inequalities graphically. Understand that the graph of an 
equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which could be a 
line). For example, given coordinates for two pairs of points, determine whether the line through the first pair of points 
intersects the line through the second pair.   
 
 
 

 

 

 

 



Unit 8.  Systems (3 weeks) 

9-12 A CED.3 

CC.9-12.A.CED.3 Create equations that describe numbers or relationship. Represent constraints by equations 
or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable 
options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on 
combinations of different foods. 

 The number y of passengers riding in an elevator can be no greater than the elevator’s maximum 
weight capacity x (in pounds) divided by 150.   Write and graph an inequality that relates the number of 
passengers to the maximum weight capacity.  Identify and interpret one of the solutions.   

9-12 A REI.5 

CC.9-12.A.REI.5 Solve systems of equations. Prove that, given a system of two equations in two variables, 
replacing one equation by the sum of that equation and a multiple of the other produces a system with the same 
solutions. 

 Solve using elimination:  
5x + y = 4 
6x – y = 7 

 Solve using elimination:  
-5x – 6y = 8 
5x + 2y = 4 

9-12 A REI.6 

CC.9-12.A.REI.6 Solve systems of equations.  Solve systems of linear equations exactly and approximately 
(e.g., with graphs), focusing on pairs of linear equations in two variables. Understand that solutions to a system 
of two linear equations in two variables correspond to points of intersection of their graphs because points of 
intersection satisfy both equations simultaneously.  For example, 3x +2y =5 and 3x + 2y = 6 have no solutions 
because 3x + 2y cannot simultaneously be 5 and 6.  

 Solve by graphing or substitution: 
y = -2x + 2 
y = x + 5 

 Develop a system of linear equations that has a solution of (2,3) 

9-12 A REI.10 

CC.9-12.A.REI.10 Represent, solve and model equations and inequalities graphically. Understand that the 
graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a 
curve (which could be a line). For example, given coordinates for two pairs of points, determine whether the line 
through the first pair of points intersects the line through the second pair.   

 A family of squirrels takes up residence in the roof of your house.  You call a company to get rid of the 
squirrels.  The company traps the squirrels and then releases them in a wooded area.  The company 
charges $30 to drop off the traps and then charges $15 for each squirrel it traps.  The total cost C (in 
dollars) is given by the equation C = 30 + 15s where s is the number of squirrels that are taken away.  
(a) Graph the equation.  (b) Suppose the company raises its fee to $18 to take away each squirrel so 
that the total cost for s squirrels is given by the equation C = 30 + 18s.  Graph the equation in the same 
coordinate plane as the equation in part (a).  (c)  How much more does it cost for the company to trap 4 
squirrels after the fee is raised? 

9-12 A REI.12 

CC.9-12.A.REI.12 Represent and solve equations and inequalities graphically. Graph the solutions to a linear 
inequality in two variables as a half-plane (excluding the boundary in the case of a strict inequality), and graph 
the solution set to a system of linear inequalities in two variables as the intersection of the corresponding half-
planes. 

 Graph y < 3x + 5 



 In a two-man bobsled competition, the sum of the weight x (in pounds) of the bobsled and the combined 
weight y (in pounds) of the athletes must not exceed 860 pounds.  Write and graph an inequality that 
describes the possible weights of the bobsled and the athletes.  Identify and interpret one of the 
solutions.   

 

  



 

Unit 9 .  Radical and Exponential Expressions/Equations (2-3 weeks) 

9-12 A CED.1 

 
CC.9-12.A.CED.1 Create equations that describe numbers or relationship. Create equations and inequalities in 
one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and 
simple rational and exponential functions.* 

 A rectangle has an area of 45, a length of (2√𝑥 + 3) and a width of  5.   

o Develop and solve an equation to find the value of 𝑥.   
 

9-12 A REI.2 

CC.9-12.A.REI.2 Understand solving equations as a process of reasoning and explain the reasoning. Solve 
simple rational and radical equations in one variable, and give examples showing how extraneous solutions may 
arise. 

 2√𝑥− 4 = 8 

 √𝑥 + 3 + 8 = 15 

 √𝑥 = √5𝑥 − 1  

 √6𝑥 − 8= √4𝑥 − 10 

 𝑥 = √5𝑥 − 6   
 Given  √6 − 𝑥 = 𝑥,  explain why 𝑥 = −3 is not a solution to the equation. 

  

      

Understand and apply the Pythagorean Theorem.   Apply the Pythagorean Theorem to find the distance 
between two points in a coordinate system.  Explain a proof of the Pythagorean Theorem and its converse.   

 This includes simplifying  radical expressions  

o Simplify √200𝑎2𝑏5 

o √𝑥2 + 4𝑥 + 4 
 

 

 

 

 

 

 



9-12 A SSE.2 

CC.9-12 A SSE.2  Interpret the structure of expressions. Use the structure of an expression to identify ways to 

rewrite it.  For example, see x⁴- y⁴ as (x²)² - (y²)², thus recognizing it as a difference of squares that can be 

factored as (x² - y²)(x² + y²). 

 

 

  



Unit 10.  Rational Equations/Expressions (3-4 weeks) 

9-12 A SSE.2 CC.9-12.A.SSE.2 Interpret the structure of expressions. Use the structure of an expression to identify ways to 
rewrite it. For example, see x^4 – y^4 as (x^2)^2 – (y^2)^2, thus recognizing it as a difference of squares that 
can be factored as (x^2 – y^2)(x^2 + y^2). 
 
Factor the polynomial: 

1.  𝑦2 − 121 

2. 81𝑛2 − 4𝑦2 

3. 8 − 18𝑥2 

4. 𝑛4 −  𝑚4 

5. 𝑦2 −  14𝑦 + 49 

6. 4𝑛2 +  4𝑛𝑦 + 𝑦2 

 

Use Properties of Exponents to Simplify Expressions: 

1.  [(m + 1)5]4  

2. (𝑛3)6 

3. 𝑚2(𝑚6)𝑚 

4. (𝑥2

𝑦
)3 

5. 
1

𝑛3 • 𝑛7 

6. ( 
1

3
 )-2 

7. 3(2𝑛2)2 + 3𝑛5(𝑛) 

 
 

9-12 A SSE.3 CC.9-12.A.SSE.3  Write expressions in equivalent forms to solve problems. Choose and produce an equivalent 
form of an expression to reveal and explain properties of the quantity represented by the expression.* 
 
Write an expression for the perimeter and area of each rectangle: 
 

1.                                                             2.                                                        3.  
 
                                           8                                                                 2𝑛                                                    7 − 𝑛    
 
                       𝑛 + 7                                                          4𝑛 − 2                                            6 − 10𝑛   
 
 
 



9-12 A APR.7 CC.9-12.A.APR.7 (+) Rewrite rational expressions. Understand that rational expressions form a system 
analogous to the rational numbers, closed under addition, subtraction, multiplication, and division by a nonzero 
rational expression; add, subtract, multiply, and divide rational expressions. 
 
Simplify each expression: 

1. 
5𝑚

5(𝑚+2)
 

 

2. 
6𝑥3−12𝑥2

18𝑥2  

 

3. 
𝑚2−3𝑚−10

𝑚2+ 6𝑚 +8
 

 

4. 
5𝑚2

12𝑚5 • 
𝑚4

20𝑚
 

 

5. 
2𝑚2

𝑚2−7𝑚+12
  •  (𝑚 − 4) 

 

6. 
𝑚2−6𝑚+9

12𝑚
 ÷ (𝑛 − 3) 

 

7. 
9

8𝑚2 + 
5

12𝑚3 

 

8. 
10

2𝑚
 − 

6𝑚

𝑚+1
 

 

9. 
20𝑐𝑑²

20𝑐𝑑
 • 3c 

10. 
4𝑞⁵𝑟

3
 + 

4

𝑞
  

11. 
𝑥+3

2
 • (3x +1) 

 
 

9-12 A CED.1 CC.9-12.A.CED.1 Create equations that describe numbers or relationship. Create equations and inequalities in 
one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and 
simple rational and exponential functions.* 
 

 Write an equation for the linear function that includes the points of  f (0) = 5 and  f (4) = 17. 

 Solve by completing the square:     𝑥2 − 16𝑥 =  −15 

 Solve by taking the square roots:     49𝑥2 − 64 =  0 

 Solve the quadratic equation to solve the situation:   
 
 



 A rectangle has an area of  2𝑥 + 17 and a width of  𝑥 + 4.   

o Write an expression that represents the length of this rectangle.   

o Determine the length of the rectangle when the rectangle has an area of 27. 
 A rectangular brick patio will be surrounded by gravel in a courtyard.  The gravel border has a width of x 

yards on all sides.  Your budget will allow you to buy enough patio bricks to cover 140 square yards.  
Solve the equation  140 = (20 − 2𝑥)(16 − 2𝑥) to find the width of the gravel border in yards. 

 

 Graph the exponential functions of 𝑦 =  
1

3
 • 2𝑥 and  𝑦 =  −

1

3
 • 2𝑥, comparing them to 𝑦 = 2𝑥 . 

 

 Graph the exponential functions of 𝑦 =  3 • (
1

2
)𝑥 and =  −

1

3
  • (

1

2
)𝑥 , comparing them to 𝑦 = (

1

2
)𝑥 . 

 

9-12 A REI.2 CC.9-12.A.REI.2 Understand solving equations as a process of reasoning and explain the reasoning. Solve 
simple rational and radical equations in one variable, and give examples showing how extraneous solutions may 
arise. 
 
Solve the rational equations: 

1.  
6

𝑦 + 4
 = 

𝑦

2
 

 

2.  
5

𝑦 − 2
 = 

𝑦

3
 

 

3. 
𝑥+3

𝑥−6
 = 

𝑥+1

𝑥+5
 

 
 

 


