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 Description of 7th Grade Mathematics Standard 
Standard Ratios and Proportional Relationships  
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of 

lengths, areas and other quantities measured in like or different units. For 
example, if a person walks 1/2  mile in each 1/4 hour, compute the unit rate 
as the complex fraction 1

2
/ 1
4
 miles per hour, equivalently 2 miles per hour. 

7.RP.2 Recognize and represent proportional relationships between quantities. 
a. Decide whether two quantities are in a proportional relationship, 

e.g., by testing for equivalent ratios in a table or graphing on a 
coordinate plane and observing whether the graph is a straight line 
through the origin. 

b. Identify the constant of proportionality (unit rate) in tables, graphs, 
equations, diagrams, and verbal descriptions of proportional 
relationships. 

c. Represent proportional relationships by equations. For example, if 
total cost t is proportional to the number n of items purchased at a 
constant price p, the relationship between the total cost and the 
number of items can be expressed as t=pn. 

d. Explain what a point (x, y) on the graph of a proportional 
relationship means in terms of the situation, with special attention to 
the points (0, 0) and (1, r) where r is the unit rate. 

7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. 
Examples: simple interest, tax, markups and markdowns, gratuities and 
commissions, fees, percent increase and decrease, percent error. 

 The Number System  
7.NS.1 Apply and extend previous understanding of addition and subtraction to 

add and subtract rational numbers; represent addition and subtraction on 
a horizontal or vertical number line diagram.  

b. Understand 𝑝𝑝 + 𝑞𝑞  as the number located a distance |𝑞𝑞| from 𝑝𝑝, in 
the positive or negative direction depending on whether 𝑞𝑞 is 
positive or negative. Show that a number and its opposite have a 
sum of 0 (are additive inverses). Interpret sums of rational numbers 
by describing real-world contexts. 

c. Understand subtraction of rational numbers as adding the additive 
inverse, 𝑝𝑝 − 𝑞𝑞 = 𝑝𝑝 + (−𝑞𝑞). Show that the distance between two 
rational numbers on the number line is the absolute value of their 
difference and apply this principle in real-world contexts. 

d. Apply properties of operations as strategies to add and subtract 
rational numbers. 

7.NS.2 Apply and extend previous understandings of multiplication and division 
and of fractions to multiply and divide rational numbers. 

a. Understand that multiplication is extended from fractions to rational 
numbers by requiring that operations continue to satisfy the 
properties of operations, particularly the distributive property, 
leading to products such as (−1)(−1) = 1 and the rules for multiplying 
signed numbers. Interpret products of rational numbers by describing 
real-world contexts. 
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b. Understand that integers can be divided, provided that the divisor is 
not zero, and every quotient of integers (with non-zero divisor) is a 
rational number. If 𝑝𝑝 and 𝑞𝑞 are integers, then −�𝑝𝑝

𝑞𝑞
� = −𝑝𝑝

𝑞𝑞
= 𝑝𝑝

−𝑞𝑞
. Interpret 

quotients of rational numbers by describing real-world contexts. 
c. Apply properties of operations as strategies to multiply and divide 

rational numbers. 
d. Convert a rational number to a decimal using long division; know 

that the decimal form of a rational number terminates in 0l or 
eventually repeats. 

 Expressions and Equations  
7.EE.1 Apply properties of operations as strategies to add, subtract, factor, and 

expand linear expressions with rational coefficients. 
7.EE.2 Understand that rewriting an expression in different forms in a problem 

context can shed light on the problem and how the quantities in it are 
related. For example,  
𝑎𝑎 + 0.05𝑎𝑎 = 1.05𝑎𝑎  means that “increase by 5%” is the same as “multiply by 
1.05.” 

7.EE3 Solve multi‐step real‐life and mathematical problems posed with positive 
and negative rational numbers in any form (whole numbers, fractions, and 
decimals), using tools strategically. Apply properties of operations to 
calculate with numbers in any form; convert between forms as appropriate; 
and assess the reasonableness of answers using mental computation and 
estimation strategies. For example: If a woman making $25 an hour gets a 
10% raise, she will make an additional 1/10 of her salary an hour, or $2.50, 
for a new salary of $27.50. If you want to place a towel bar 9¾ inches long 
in the center of a door that is 27½ inches wide, you will need to place the 
bar about 9 inches from each edge; this estimate can be used as a check 
on the exact computation. 

7.EE.4 Use variables to represent quantities in a real‐world or mathematical 
problem and construct simple equations and inequalities to solve problems 
by reasoning about the quantities. 

a. Solve word problems leading to equations of the form 𝑝𝑝𝑝𝑝 + 𝑞𝑞 = 𝑟𝑟 𝑎𝑎𝑎𝑎𝑎𝑎  
𝑝𝑝(𝑝𝑝 + 𝑞𝑞) = 𝑟𝑟, where p, q, and r are specific rational numbers. Solve 
equations of these forms fluently. Compare an algebraic solution to 
an arithmetic solution, identifying the sequence of the operations 
used in each approach. For example, the perimeter of a rectangle 
is 54 cm. Its length is 6 cm. What is its width? 

b. Solve word problems leading to inequalities of the form 𝑝𝑝𝑝𝑝 + 𝑞𝑞 >
𝑟𝑟 𝑜𝑜𝑟𝑟 𝑝𝑝𝑝𝑝 + 𝑞𝑞 < 𝑟𝑟, where p, q, and r are specific rational numbers. Graph 
the solution set of the inequality and interpret it in the context of the 
problem. For example: As a salesperson, you are paid $50 per week 
plus $3 per sale. This week you want your pay to be at least $100. 
Write an inequality for the number of sales you need to make and 
describe the solutions. 

 Geometry  
7.G.1 Solve problems involving scale drawings of geometric figures, including 

computing actual lengths and areas from a scale drawing and 
reproducing a scale drawing at a different scale. 
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7.G.6 Solve real‐world and mathematical problems involving area, volume and 
surface area of two‐ and three‐dimensional objects composed of triangles, 
quadrilaterals, polygons, cubes, and right prisms. 
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 Description of Accelerated Math 7 Mathematics Standard 
Standard Ratios and Proportional Relationships 
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of 

lengths, areas and other quantities measured in like or different units. For 
example, if a person walks ½ mile in each ¼ hour, compute the unit rate as 
the complex fraction ½/¼ miles per hour, equivalently 2 miles per hour. 

7.RP.2 Recognize and represent proportional relationships between quantities. 
a. Decide whether two quantities are in a proportional relationship, 

e.g., by testing for equivalent ratios in a table or graphing on a 
coordinate plane and observing whether the graph is a straight line 
through the origin. 

b. Identify the constant of proportionality (unit rate) in tables, graphs, 
equations, diagrams, and verbal descriptions of proportional 
relationships. 

c. Represent proportional relationships by equations. For example, if 
total cost t is proportional to the number n of items purchased at a 
constant price p, the relationship between the total cost and the 
number of items can be expressed as t=pn. 

d. Explain what a point (x, y) on the graph of a proportional 
relationship means in terms of the situation, with special attention to 
the points (0, 0) and (1, r) where r is the unit rate. 

7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. 
Examples: simple interest, tax, markups and markdowns, gratuities and 
commissions, fees, percent increase and decrease, percent error. 

 The Number System 
7.NS.1 Apply and extend previous understanding of addition and subtraction to 

add and subtract rational numbers; represent addition and subtraction on 
a horizontal or vertical number line diagram.  

b. Understand 𝑝𝑝 + 𝑞𝑞  as the number located a distance |𝑞𝑞| from 𝑝𝑝, in 
the positive or negative direction depending on whether 𝑞𝑞 is 
positive or negative. Show that a number and its opposite have a 
sum of 0 (are additive inverses). Interpret sums of rational numbers 
by describing real-world contexts. 

c. Understand subtraction of rational numbers as adding the additive 
inverse, 𝑝𝑝 − 𝑞𝑞 = 𝑝𝑝 + (−𝑞𝑞). Show that the distance between two 
rational numbers on the number line is the absolute value of their 
difference and apply this principle in real-world contexts. 

d. Apply properties of operations as strategies to add and subtract 
rational numbers. 

7.NS.2 Apply and extend previous understandings of multiplication and division 
and of fractions to multiply and divide rational numbers. 

a. Understand that multiplication is extended from fractions to rational 
numbers by requiring that operations continue to satisfy the 
properties of operations, particularly the distributive property, 
leading to products such as (−1)(−1) = 1 and the rules for multiplying 
signed numbers. Interpret products of rational numbers by describing 
real-world contexts. 
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b. Understand that integers can be divided, provided that the divisor is 
not zero, and every quotient of integers (with non-zero divisor) is a 
rational number. If 𝑝𝑝 and 𝑞𝑞 are integers, then −�𝑝𝑝

𝑞𝑞
� = −𝑝𝑝

𝑞𝑞
= 𝑝𝑝

−𝑞𝑞
. Interpret 

quotients of rational numbers by describing real-world contexts. 
c. Apply properties of operations as strategies to multiply and divide 

rational numbers. 
d. Convert a rational number to a decimal using long division; know 

that the decimal form of a rational number terminates in 0l or 
eventually repeats. 

 Expressions and Equations 
7.EE.1 Apply properties of operations as strategies to add, subtract, factor, and 

expand linear expressions with rational coefficients. 
7.EE.2 Understand that rewriting an expression in different forms in a problem 

context can shed light on the problem and how the quantities in it are 
related. For example, a + 0.05𝑎𝑎 = 1.05𝑎𝑎  means that “increase by 5%” is the 
same as “multiply by 1.05.” 

7.EE3 Solve multi‐step real‐life and mathematical problems posed with positive 
and negative rational numbers in any form (whole numbers, fractions, and 
decimals), using tools strategically. Apply properties of operations to 
calculate with numbers in any form; convert between forms as appropriate; 
and assess the reasonableness of answers using mental computation and 
estimation strategies. For example: If a woman making $25 an hour gets a 
10% raise, she will make an additional 1/10 of her salary an hour, or $2.50, 
for a new salary of $27.50. If you want to place a towel bar 9¾ inches long 
in the center of a door that is 27 ½ inches wide, you will need to place the 
bar about 9 inches from each edge; this estimate can be used as a check 
on the exact computation. 

7.EE.4 Use variables to represent quantities in a real‐world or mathematical 
problem and construct simple equations and inequalities to solve problems 
by reasoning about the quantities. 

a. Solve word problems leading to equations of the form 𝑝𝑝𝑝𝑝 + 𝑞𝑞 = 𝑟𝑟 𝑎𝑎𝑎𝑎𝑎𝑎  
𝑝𝑝(𝑝𝑝 + 𝑞𝑞) = 𝑟𝑟,𝑤𝑤ℎ𝑒𝑒𝑟𝑟𝑒𝑒 𝑝𝑝, 𝑞𝑞,𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟 𝑎𝑎𝑟𝑟𝑒𝑒 𝑠𝑠𝑝𝑝𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑟𝑟𝑎𝑎𝑟𝑟𝑠𝑠𝑜𝑜𝑎𝑎𝑎𝑎𝑟𝑟 𝑎𝑎𝑛𝑛𝑛𝑛𝑛𝑛𝑒𝑒𝑟𝑟𝑠𝑠. Solve 
equations of these forms fluently. Compare an algebraic solution to 
an arithmetic solution, identifying the sequence of the operations 
used in each approach. For example, the perimeter of a rectangle 
is 54 cm. Its length is 6 cm. What is its width?   

b. Solve word problems leading to inequalities of the form 𝑝𝑝𝑝𝑝 + 𝑞𝑞 >
𝑟𝑟 𝑜𝑜𝑟𝑟 𝑝𝑝𝑝𝑝 + 𝑞𝑞 < 𝑟𝑟,𝑤𝑤ℎ𝑒𝑒𝑟𝑟𝑒𝑒 𝑝𝑝, 𝑞𝑞,𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟 𝑎𝑎𝑟𝑟𝑒𝑒 𝑠𝑠𝑝𝑝𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑟𝑟𝑎𝑎𝑟𝑟𝑠𝑠𝑜𝑜𝑎𝑎𝑎𝑎𝑟𝑟 𝑎𝑎𝑛𝑛𝑛𝑛𝑛𝑛𝑒𝑒𝑟𝑟𝑠𝑠. Graph 
the solution set of the inequality and interpret it in the context of the 
problem. For example: As a salesperson, you are paid $50 per week 
plus $3 per sale. This week you want your pay to be at least $100. 
Write an inequality for the number of sales you need to make and 
describe the solutions. 
 

8.EE.1 Know and apply the properties of integer exponents to generate equivalent 
numerical expressions. 32 × 3−5 = 3−3 = 1 33⁄ = 1 27⁄ . 
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8.EE.2 Use square root and cube root symbols to represent solutions to equations 
of the form 𝑝𝑝2  =  𝑝𝑝   and  𝑝𝑝3  =  𝑝𝑝  where 𝑝𝑝 is a positive rational number. 
Evaluate square roots of small perfect squares and cube roots of small 
perfect cubes. Know that √2 is irrational. 

8.EE.5 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. 

8.EE.7 Solve linear equations in one variable.  
a. 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 
𝑝𝑝 = 𝑎𝑎, 𝑎𝑎 = 𝑎𝑎, or 𝑎𝑎 = 𝑛𝑛 results (where 𝑎𝑎 and 𝑛𝑛 are different numbers). 

b. Solve linear equations with rational number coefficients, including 
equations whose solutions require expanding expressions using the 
distributive property and collecting like terms. 

 Geometry 
7.G.1 Solve problems involving scale drawings of geometric figures, including 

computing actual lengths and areas from a scale drawing and reproducing 
a scale drawing at a different scale. 

7.G.6 Solve real‐world and mathematical problems involving area, volume and 
surface area of two‐ and three‐dimensional objects composed of triangles, 
quadrilaterals, polygons, cubes, and right prisms. 
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 Description of 8th Grade Mathematics Standards 
Standard Expressions and Equations 
8.EE.1 Know and apply the properties of integer exponents to generate equivalent 

numerical expressions. 32 × 3−5 = 3−3 = 1 33⁄ = 1 27⁄ . 
8.EE.2 Use square root and cube root symbols to represent solutions to equations 

of the form 𝑝𝑝2 = 𝑝𝑝   and  𝑝𝑝3 = 𝑝𝑝   where 𝑝𝑝 is a positive rational number. 
Evaluate square roots of small perfect squares and cube roots of small 
perfect cubes. Know that √2 is irrational. 

8.EE.4 Perform operations with numbers expressed in scientific notation, including 
problems where both decimal and scientific notation are used. Use 
scientific notation and choose units of appropriate size for measurements of 
very large or very small quantities (e.g., use millimeters per year for seafloor 
spreading). Interpret scientific notation that has been generated by 
technology. 

8.EE.5 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. 

8.EE.7 Solve linear equations in one variable.  
a. 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 
𝑝𝑝 = 𝑎𝑎, 𝑎𝑎 = 𝑎𝑎, or 𝑎𝑎 = 𝑛𝑛 results (where 𝑎𝑎 and 𝑛𝑛 are different numbers). 

b. Solve linear equations with rational number coefficients, including 
equations whose solutions require expanding expressions using the 
distributive property and collecting like terms. 

8.EE.8b Analyze and solve pairs of simultaneous linear equations.  
b. Solve systems of two linear equations in two variables algebraically 

and estimate solutions by graphing the equations. Solve simple cases 
by inspection. For example, 3𝑝𝑝 +  2𝑦𝑦 =  5 and 3𝑝𝑝 +  2𝑦𝑦 =  6 have no 
solution because 3𝑝𝑝 +  2𝑦𝑦 cannot simultaneously be 5 and 6. 

 Functions 
8.F.2 Compare properties of two functions each represented in a different way 

(algebraically, graphically, numerically in tables, or by verbal descriptions). 
For example, given a linear function represented by a table of values and 
a linear function represented by an algebraic expression, determine which 
function has the greater rate of change. 

8.F.3 Interpret the equation 𝑦𝑦 =  𝑛𝑛𝑝𝑝 +  𝑛𝑛 as defining a linear function, whose 
graph is a straight line; give examples of functions that are not linear. For 
example, the function 𝐴𝐴 = 𝑆𝑆2 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. 

8.F.4 Construct a function to model a linear relationship between two quantities. 
Determine the rate of change and initial value of the function from a 
description of a relationship or from two (𝑝𝑝,𝑦𝑦) values, including reading 
these from a table or from a graph. Interpret the rate of change and initial 
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value of a linear function in terms of the situation it models, and in terms of 
its graph or a table of values. 

 Geometry 
8.G.3 Describe the effect of dilations, translations, rotations, and reflections on 

two-dimensional figures using coordinates. 
8.G.7 Apply the Pythagorean Theorem to determine unknown side lengths in right 

triangles in real-world and mathematical problems in two and three 
dimensions. 
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 Description of Integrated Math 1 (Junior High) Standards 
Standard Creating Equations 
A.CED.2 Create equations in two or more variables to represent relationships 

between quantities; graph equations on coordinate axes with labels and 
scales. 

 Reasoning with Equations and Inequalities 
A.REI.3 Solve linear equations and inequalities in one variable, including equations 

with coefficients represented by letters. [Linear inequalities; literal equations 
that are linear in the variables being solved for; exponential of a form, such 
as  2𝑥𝑥 = 1 16⁄ . 

A.REI.10 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). 

A.REI.12 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. 

 Interpreting Functions 
F.IF.1 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 𝑠𝑠 is a function and 𝑝𝑝 is an element of its domain, 
then 𝑠𝑠(𝑝𝑝) denotes the output of f corresponding to the input 𝑝𝑝. The graph 
of 𝑠𝑠 is the graph of the equation 𝑦𝑦 =  𝑠𝑠(𝑝𝑝). 

F.IF.3 Recognize that sequences are functions, sometimes defined recursively, 
whose domain is a subset of the integers. For example, the Fibonacci 
sequence is defined recursively by 𝑠𝑠(0) = 𝑠𝑠(1), 𝑠𝑠(𝑎𝑎 + 𝑟𝑟) = 𝑠𝑠(𝑎𝑎) + 𝑠𝑠(𝑎𝑎 + 1) for 
𝑎𝑎 ≥ 1. 

F.IF.6 Calculate and interpret the average rate of change of a function 
(presented symbolically or as a table) over a specified interval. Estimate the 
rate of change from a graph. 

F.IF.7 Graph functions expressed symbolically and show key features of the graph, 
by hand in simple cases and using technology for more complicated cases. 

 Building Functions 
F.BF.1 Write a function that describes a relationship between two quantities. 
F.BF.2 Write arithmetic and geometric sequences both recursively and with an 

explicit formula, use them to model situations, and translate between the 
two forms. 

 Interpreting Categorical and Quantitative Data 
S.ID.1 Represent data with plots on the real number line (dot plots, histograms, and 

box plots). 
S.ID.2 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. 

 Expressions and Equations (8.EE) 
8.EE.1 Know and apply the properties of integer exponents to generate equivalent 

numerical expressions. 32 × 3−5 = 3−3 = 1 33⁄ = 1 27⁄  
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8.EE.2 Use square root and cube root symbols to represent solutions to equations 
of the form    and     where p is a positive rational number. Evaluate square 
roots of small perfect squares and cube roots of small perfect cubes. Know 
that √2 is irrational. 

8.EE.3 Use numbers expressed in the form of a single digit times an integer power 
of 10 to estimate very large or very small quantities, and to express how 
many times as much one is than the other. For example, estimate the 
population of the United States as 3  ×  108 and the population of the world 
as 7  ×  109, and determine that the world population is more than 20 times 
larger. 

8.EE.4 Perform operations with numbers expressed in scientific notation, including 
problems where both decimal and scientific notation are used. Use 
scientific notation and choose units of appropriate size for measurements of 
very large or very small quantities (e.g., use millimeters per year for seafloor 
spreading). Interpret scientific notation that has been generated by 
technology. 

8.EE.8 Analyze and solve pairs of simultaneous linear equations.  
a. 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. 

b. Solve systems of two linear equations in two variables algebraically 
and estimate solutions by graphing the equations. Solve simple cases 
by inspection. For example, 3𝑝𝑝 +  2𝑦𝑦 =  5 and 3𝑝𝑝 +  2𝑦𝑦 =  6 have no 
solution because 3𝑝𝑝 +  2𝑦𝑦 cannot simultaneously be 5 and 6. 

c. Solve real-world and mathematical problems leading to linear 
equations in two variables. 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. 

 Geometry 
8.G.1 Verify experimentally the properties of rotations, reflections, and 

translations. 
a. Lines are taken to lines, and line segments to line segments of the 

same length. 
b. Angles are taken to angles of the same measure. 
c. Parallel lines are taken to parallel lines. 

8.G.2 Understand that a two-dimensional figure is congruent to another if the 
second can be obtained from the first by a sequence of rotations, 
reflections, and translations; given two congruent figures, describe a 
sequence that exhibits the congruence between them. 

8.G.3 Describe the effect of dilations, translations, rotations, and reflections on 
two-dimensional figures using coordinates. 

8.G.6 Explain a proof of the Pythagorean Theorem and its converse. 
8.G.7 Apply the Pythagorean Theorem to determine unknown side lengths in right 

triangles in real-world and mathematical problems in two and three 
dimensions. 

8.G.8 Apply the Pythagorean Theorem to find the distance between two points in 
a coordinate system. 
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 Description of Integrated Math 1 (HS) Standards 
Standard Creating Equations 
A.CED.2 Create equations in two or more variables to represent relationships 

between quantities; graph equations on coordinate axes with labels and 
scales. 

 Reasoning with Equations and Inequalities 
A.REI.3 Solve linear equations and inequalities in one variable, including equations 

with coefficients represented by letters. [Linear inequalities; literal equations 
that are linear in the variables being solved for; exponential of a form, such 
as 2𝑥𝑥  =  1/16. 

A.REI.10 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). 

A.REI.12 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. 

 Interpreting Functions 
F.IF.1 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 𝑝𝑝 is an element of its domain, 
then 𝑠𝑠(𝑝𝑝) denotes the output of 𝑠𝑠 corresponding to the input 𝑝𝑝. The graph 
of 𝑠𝑠 is the graph of the equation 𝑦𝑦 =  𝑠𝑠(𝑝𝑝). 

F.IF.3 Recognize that sequences are functions, sometimes defined recursively, 
whose domain is a subset of the integers. For example, the Fibonacci 
sequence is defined recursively by 𝑠𝑠(0) = 𝑠𝑠(1), 𝑠𝑠(𝑎𝑎 + 𝑟𝑟) = 𝑠𝑠(𝑎𝑎) + 𝑠𝑠(𝑎𝑎 + 1) for 
𝑎𝑎 ≥ 1. 

F.IF.6 Calculate and interpret the average rate of change of a function 
(presented symbolically or as a table) over a specified interval. Estimate the 
rate of change from a graph. 

F.IF.7 Graph functions expressed symbolically and show key features of the graph, 
by hand in simple cases and using technology for more complicated cases. 

a. Graph linear and quadratic functions and show intercepts, maxima, 
and minima1.  

e. Graph exponential and logarithmic functions, showing intercepts 
and end behavior, and trigonometric functions, showing period, 
midline, and amplitude2. 

 Building Functions 
F.BF.1 Write a function that describes a relationship between two quantities. 

a. Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

b. Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling 

 
1 Quadratic functions, along with maxima and minima should be reserved for IM 2 
2 Only exponential functions need to be addressed for this standard in IM 1 
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body by adding a constant function to a decaying exponential, and 
relate these functions to the model. 

F.BF.2 Write arithmetic and geometric sequences both recursively and with an 
explicit formula, use them to model situations, and translate between the 
two forms. 

 Interpreting Categorical and Quantitative Data 
S.ID.1 Represent data with plots on the real number line (dot plots, histograms, and 

box plots). 
S.ID.2 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. 
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 Description of Integrated Math 2 Standards 
Standard Seeing Structure in Expressions 
A.SSE.2 Use the structure of an expression to identify ways to rewrite it. For example, 

see 
 𝑝𝑝4 − 𝑦𝑦4as (𝑝𝑝2)2 − (𝑦𝑦2)2, thus recognizing it as a difference of squares that 
can be factored as (𝑝𝑝2 − 𝑦𝑦2)(𝑝𝑝2 + 𝑦𝑦2) 

A.SSE.3 Choose and produce an equivalent form of an expression to reveal and 
explain properties of the quantity represented by the expression. 

a. Factor a quadratic expression to reveal the zeros of the function it 
defines. 

b. Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

c. Use the properties of exponents to transform expressions for 
exponential functions. For example, the expression 1.15𝑡𝑡 can be 
rewritten as �1.151 12⁄ �

12𝑡𝑡
≈ 1.01212𝑡𝑡 to reveal the approximate 

equivalent monthly interest rate if the annual rate is 15%. 
 Arithmetic with Polynomials and Rational Expressions 

A.APR.1 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. 

 Creating Equations 
A.CED.2 Create equations in two or more variables to represent relationships 

between quantities; graph equations on coordinate axes with labels and 
scales. 

 Reasoning with Equations and Inequalities 
A.REI.4 Solve quadratic equations in one variable. 

a. Use the method of completing the square to transform any quadratic 
equation in x into an equation of the form (𝑝𝑝 − 𝑝𝑝)2 = 𝑞𝑞 that has the 
same solutions. Derive the quadratic formula from this form.         

b. Solve quadratic equations by inspection (e.g., for 𝑝𝑝2 = 49), taking 
square roots, completing the square, the quadratic formula and 
factoring, as appropriate to the initial form of the equation. 
Recognize when the quadratic formula gives complex solutions and 
write them as 𝑎𝑎 ± 𝑛𝑛𝑠𝑠 for real numbers 𝑎𝑎 and 𝑛𝑛. 

 Interpreting Functions 
F.IF.4 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; and periodicity 

F.IF.6 Calculate and interpret the average rate of change of a function 
(presented symbolically or as a table) over a specified interval. Estimate the 
rate of change from a graph.  

F.IF.7 Graph functions expressed symbolically and show key features of the graph, 
by hand in simple cases and using technology for more complicated cases.  
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a. Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

b. Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions3. 

F.IF.9 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. 

 Building Functions 
F.BF.1 Write a function that describes a relationship between two quantities. 

a. Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

b. Combine standard function types using arithmetic operations. 
 Similarity, Right Triangles, and Trigonometry 
G.SRT.7 Explain and use the relationship between the sine and cosine of 

complementary angles. 
G.SRT.8 Use trigonometric ratios and the Pythagorean Theorem to solve right 

triangles in applied problems. 
 

  

 
3 Square root and cube root functions should be reserved for IM 3 
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 Description of Integrated Math 2H Standards 
Standard Seeing Structure in Expressions 
A.SSE.2 Use the structure of an expression to identify ways to rewrite it. For example, 

see 
 𝑝𝑝4 − 𝑦𝑦4as (𝑝𝑝2)2 − (𝑦𝑦2)2, thus recognizing it as a difference of squares that 
can be factored as (𝑝𝑝2 − 𝑦𝑦2)(𝑝𝑝2 + 𝑦𝑦2). 

A.SSE.3 Choose and produce an equivalent form of an expression to reveal and 
explain properties of the quantity represented by the expression. 

a. Factor a quadratic expression to reveal the zeros of the function it 
defines. 

b. Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

c. Use the properties of exponents to transform expressions for 
exponential functions. For example, the expression 1.15𝑡𝑡 can be 
rewritten as �1.151 12⁄ �

12𝑡𝑡
≈ 1.01212𝑡𝑡 to reveal the approximate 

equivalent monthly interest rate if the annual rate is 15%. 
 Arithmetic with Polynomials and Rational Expressions 
A.APR.1 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. 

 Creating Equations 
A.CED.2 Create equations in two or more variables to represent relationships 

between quantities; graph equations on coordinate axes with labels and 
scales. 

 Reasoning with Equations and Inequalities 
A.REI.4 Solve quadratic equations in one variable. 

a. Use the method of completing the square to transform any quadratic 
equation in 𝑝𝑝 into an equation of the form (𝑝𝑝 − 𝑝𝑝)2 = 𝑞𝑞 that has the 
same solutions. Derive the quadratic formula from this form.         

b. Solve quadratic equations by inspection (e.g., for 𝑝𝑝2 = 49), taking 
square roots, completing the square, the quadratic formula and 
factoring, as appropriate to the initial form of the equation. 
Recognize when the quadratic formula gives complex solutions and 
write them as 𝑎𝑎 ± 𝑛𝑛𝑠𝑠 for real numbers 𝑎𝑎 and 𝑛𝑛. 

 Interpreting Functions 
F.IF.4 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; and periodicity. 

F.IF.6 Calculate and interpret the average rate of change of a function 
(presented symbolically or as a table) over a specified interval. Estimate the 
rate of change from a graph.  

F.IF.7 Graph functions expressed symbolically and show key features of the graph, 
by hand in simple cases and using technology for more complicated cases.  
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a. Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

b. Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions4. 

F.IF.9 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. 

 Building Functions 
F.BF.1 Write a function that describes a relationship between two quantities. 

a. Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

b. Combine standard function types using arithmetic operations. 
 Similarity, Right Triangles, and Trigonometry 
G.SRT.5 Use congruence and similarity criteria for triangles to solve problems and to 

prove relationships in geometric figures. 
G.SRT.7 Explain and use the relationship between the sine and cosine of 

complementary angles. 
G.SRT.8 Use trigonometric ratios and the Pythagorean Theorem to solve right 

triangles in applied problems. 
 Expressing Geometric Properties with Equations 
G.GPE.1 Derive the equation of a circle of given center and radius using the 

Pythagorean Theorem; complete the square to find the center and radius 
of a circle given by an equation. 

 Geometric Measurement and Dimension 
G.GMD.3 Use volume formulas for cylinders, pyramids, cones, and spheres to solve 

problems. 
 Conditional Probability and the Rules of Probability  
S.CP.4 Construct and interpret two-way frequency tables of data when two 

categories are associated with each object being classified. Use the two-
way table as a sample space to decide if events are independent and to 
approximate conditional probabilities.  
For example, collect data from a random sample of students in your school 
on their favorite subject among math, science, and English. Estimate the 
probability that a randomly selected student from your school will favor 
science given that the student is in tenth grade. Do the same for other 
subjects and compare the results. 

S.CP.7 Apply the Addition Rule, 𝑃𝑃(𝐴𝐴 or 𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵)–𝑃𝑃(𝐴𝐴 and 𝐵𝐵), and interpret 
the answer in terms of the model. 

S.CP.8  Apply the general Multiplication Rule in a uniform probability model, 
𝑃𝑃(𝐴𝐴 and 𝐵𝐵) =  𝑃𝑃(𝐴𝐴)𝑃𝑃(𝐵𝐵|𝐴𝐴) = 𝑃𝑃(𝐵𝐵)𝑃𝑃(𝐴𝐴|𝐵𝐵), and interpret the answer in terms of 
the model. 

 

 

 
4 Square root and cube root functions should be reserved for IM 3 
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Standard Description of Integrated Math 3 Standards 
 Arithmetic with Polynomials and Rational Expressions 
A.APR.1 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. 

 Creating Equations 
A.CED.2 Create equations in two or more variables to represent relationships 

between quantities; graph equations on coordinate axes with labels and 
scales. 

 Reasoning with Equations and Inequalities 
A.REI.2 Solve simple rational and radical equations in one variable, and give 

examples showing how extraneous solutions may arise. 
A.REI.11 Explain why the x-coordinates of the points where the graphs of the 

equations 𝑦𝑦 =  𝑠𝑠(𝑝𝑝) and 𝑦𝑦 =  𝑔𝑔(𝑝𝑝) intersect are the solutions of the equation 
𝑠𝑠(𝑝𝑝)  =  𝑔𝑔(𝑝𝑝); find the solutions approximately, e.g., using technology to 
graph the functions, make tables of values, or find successive 
approximations. Include cases where 𝑠𝑠(𝑝𝑝) and/or 𝑔𝑔(𝑝𝑝) are linear, 
polynomial, rational, absolute value, exponential, and logarithmic 
functions. 

 Interpreting Functions 
F.IF.4 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; and periodicity. 

F.IF.5 Relate the domain of a function to its graph and, where applicable, to the 
quantitative relationship it describes. 

F.IF.6 Calculate and interpret the average rate of change of a function 
(presented symbolically or as a table) over a specified interval. Estimate the 
rate of change from a graph. 

F.IF.7 Graph functions expressed symbolically and show key features of the 
graph, by hand in simple cases and using technology for more 
complicated cases. 

b. Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions.  

c. Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior.  

e. Graph exponential and logarithmic functions, showing intercepts 
and end behavior, and trigonometric functions, showing period, 
midline, and amplitude. 

F.IF.9 Compare properties of two functions each represented in a different way 
(algebraically, graphically, numerically in tables, or by verbal descriptions). 

 Building Functions 
F.BF.1 Write a function that describes a relationship between two quantities. 

b. Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling 
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body by adding a constant function to a decaying exponential, 
and relate these functions to the model. 

F.BF.3 Identify the effect on the graph of replacing 𝑠𝑠(𝑝𝑝) by 𝑠𝑠(𝑝𝑝) + 𝑘𝑘, 𝑘𝑘𝑠𝑠(𝑝𝑝), 𝑠𝑠(𝑘𝑘𝑝𝑝), 
and 𝑠𝑠(𝑝𝑝 +  𝑘𝑘) for specific values of 𝑘𝑘 (both positive and negative); find the 
value of 𝑘𝑘 given the graphs. Experiment with cases and illustrate an 
explanation of the effects on the graph using technology. Include 
recognizing even and odd functions from their graphs and algebraic 
expressions for them. 
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 Description of Integrated Math 3H Standards 
Standard Arithmetic with Polynomials and Rational Expressions 
A.APR.1 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. 

 Creating Equations 
A.CED.2 Create equations in two or more variables to represent relationships 

between quantities; graph equations on coordinate axes with labels and 
scales. 

 Reasoning with Equations and Inequalities 
A.REI.2 Solve simple rational and radical equations in one variable and give 

examples showing how extraneous solutions may arise. 
A.REI.11 Explain why the x-coordinates of the points where the graphs of the 

equations 𝑦𝑦 =  𝑠𝑠(𝑝𝑝) and 𝑦𝑦 = 𝑔𝑔(𝑝𝑝) intersect are the solutions of the equation 
𝑠𝑠(𝑝𝑝)  =  𝑔𝑔(𝑝𝑝); find the solutions approximately, e.g., using technology to 
graph the functions, make tables of values, or find successive 
approximations. Include cases where 𝑠𝑠(𝑝𝑝) and/or 𝑔𝑔(𝑝𝑝) are linear, 
polynomial, rational, absolute value, exponential, and logarithmic 
functions. 

 Interpreting Functions 
F.IF.4 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; and periodicity. 

F.IF.5 Relate the domain of a function to its graph and, where applicable, to the 
quantitative relationship it describes. 

F.IF.6 Calculate and interpret the average rate of change of a function 
(presented symbolically or as a table) over a specified interval. Estimate the 
rate of change from a graph. 

F.IF.7 Graph functions expressed symbolically and show key features of the 
graph, by hand in simple cases and using technology for more 
complicated cases. 

b. Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions.  

c. Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior.  

e. Graph exponential and logarithmic functions, showing intercepts 
and end behavior, and trigonometric functions, showing period, 
midline, and amplitude. 

F.IF.9 Compare properties of two functions each represented in a different way 
(algebraically, graphically, numerically in tables, or by verbal descriptions). 

 Building Functions 
F.BF.1 Write a function that describes a relationship between two quantities. 

b. Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling 



Chino Valley Unified School District  
Math Essential Standards 

 

Secondary Curriculum and Instruction, Updated as of November 2023 
 
 

body by adding a constant function to a decaying exponential, 
and relate these functions to the model. 

F.BF.3 Identify the effect on the graph of replacing 𝑠𝑠(𝑝𝑝) by f(𝑝𝑝) + 𝑘𝑘, 𝑘𝑘𝑠𝑠(𝑝𝑝), 𝑠𝑠(𝑘𝑘𝑝𝑝), 
and 𝑠𝑠(𝑝𝑝 + 𝑘𝑘) for specific values of 𝑘𝑘 (both positive and negative); find the 
value of 𝑘𝑘 given the graphs. Experiment with cases and illustrate an 
explanation of the effects on the graph using technology. Include 
recognizing even and odd functions from their graphs and algebraic 
expressions for them. 

F.BF.4 Find inverse functions. Solve an equation of the form 𝑠𝑠(𝑝𝑝)  =  𝑠𝑠 for a simple 
function 𝑠𝑠 that has an inverse and write an expression for the inverse.  For 
example 𝑠𝑠(𝑝𝑝)  =  (𝑝𝑝 + 1)/(𝑝𝑝 − 1) for 𝑝𝑝 ≠  1. 

 Linear, Quadratic, and Exponential Models 
F.LE.4,4.2,4.3 4. For exponential models, express as a logarithm the solution to 𝑎𝑎𝑛𝑛𝑐𝑐𝑡𝑡 = 𝑎𝑎 

where 𝑎𝑎, 𝑠𝑠, and 𝑎𝑎 are numbers and the base 𝑛𝑛 is 2, 10, or 𝑒𝑒; evaluate the 
logarithm using technology.  [Logarithms as solutions for exponentials] 
4.2 Use the definition of logarithms to translate between logarithms in any 
base. 
4.3 Understand and use the properties of logarithms to simplify logarithmic 
numeric expressions and to identify their approximate values. 

 Trigonometric Functions 
F.TF.1,2 Extend the domain of trigonometric functions using the unit circle. 

1. Understand the radian measure of an angle as the length of the arc 
on the unit circle subtended by the angle.  

2. Explain how the unit circle in the coordinate plane enables the 
extension of trigonometric functions to all real numbers, interpreted 
as radian measures of angles traversed counterclockwise around the 
unit circle. 

F.TF.7 Use inverse functions to solve trigonometric equations that arise in modeling 
contexts; evaluate the solutions using technology and interpret them in 
terms of the context. 

F.TF.9,10 9. Prove the addition and subtraction formulas for sine, cosine, and 
tangent and use them to solve problems. 

10. Prove the half angle and double angle identities for sine and cosine 
and use them to solve problems. 

 

 


