
 

Math 8 - Grade 8 
 

 

This 8
th

 grade mathematics course aligns with both the New York State Mathematics Common Core Standards. It 

builds upon the previous year’s learning, as students continue exploring the strands with increased depth and 

breadth. Students in Math 8 learn all of the required 8
th

 grade mathematics content required for the NYS 8
th

 Grade 

Math Assessment as well as preparing student to move forward into the related Algebra 1 topics. 

 

 

 

Mathematics - Grade 8: Introduction  
In Grade 8, instructional time should focus on three critical areas: (1) formulating and reasoning about expressions 

and equations, including modeling an association in bivariate data with a linear equation, and solving linear 

equations and systems of linear equations; (2) grasping the concept of a function and using functions to describe 

quantitative relationships; (3) analyzing two- and three-dimensional space and figures using distance, angle, 

similarity, and congruence, and understanding and applying the Pythagorean Theorem.  

 

 

1. Students use linear equations and systems of linear equations to represent, analyze, and solve a variety of 

problems. Students recognize equations for proportions (y/x = m or y = mx) as special linear equations (y = mx + b), 

understanding that the constant of proportionality (m) is the slope, and the graphs are lines through the origin. They 

understand that the slope (m) of a line is a constant rate of change, so that if the input or x-coordinate changes by an 

amount A, the output or y-coordinate changes by the amount m·A. Students also use a linear equation to describe the 

association between two quantities in bivariate data (such as arm span vs. height for students in a classroom). At this 

grade, fitting the model, and assessing its fit to the data are done informally. Interpreting the model in the context of 

the data requires students to express a relationship between the two quantities in question and to interpret 

components of the relationship (such as slope and y-intercept) in terms of the situation. Students strategically choose 

and efficiently implement procedures to solve linear equations in one variable, understanding that when they use the 

properties of equality and the concept of logical equivalence, they maintain the solutions of the original equation. 

Students solve systems of two linear equations in two variables and relate the systems to pairs of lines in the plane; 

these intersect, are parallel, or are the same line. Students use linear equations, systems of linear equations, linear 

functions, and their understanding of slope of a line to analyze situations and solve problems.  
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2. Students grasp the concept of a function as a rule that assigns to each input exactly one output. They understand 

that functions describe situations where one quantity determines another. They can translate among representations 

and partial representations of functions (noting that tabular and graphical representations may be partial 

representations), and they describe how aspects of the function are reflected in the different representations.  

 

 

3. Students use ideas about distance and angles, how they behave under translations, rotations, reflections, and 

dilations, and ideas about congruence and similarity to describe and analyze two-dimensional figures and to solve 

problems. Students show that the sum of the angles in a triangle is the angle formed by a straight line, and that 

various configurations of lines give rise to similar triangles because of the angles created when a transversal cuts 

parallel lines. Students understand the statement of the Pythagorean Theorem and its converse, and can explain why 

the Pythagorean Theorem holds, for example, by decomposing a square in two different ways. They apply the 

Pythagorean Theorem to find distances between points on the coordinate plane, to find lengths, and to analyze 

polygons. Students complete their work on volume by solving problems involving cones, cylinders, and spheres.  

 

 

 

Mathematical Practices  

 
1. Make sense of problems and 

persevere in solving them.  

2. Reason abstractly and quantitatively.  

3. Construct viable arguments and 

critique the reasoning of others.  

4. Model with 

mathematics.  

5. Use appropriate tools 

strategically.  

6. Attend to precision.  

7. Look for and make use 

of structure.  

8. Look for and express 

regularity in repeated 

reasoning.  

 

  



Emphases  in  Common  Core  Standards  for  Math Grade  8   

Major   Supporting   Additional    
Expressions  and  Equations   
 

Work  with  radicals  and  integer  expon
ents.    
 

Understand  the  connections  between 
 proportional  relationships,  lines,  and  line
ar  equations.    
 

Analyze  and  solve  linear  equations  an
d  pairs  of  simultaneous  linear  equations.   
 
Functions   
 

Define,  evaluate,  and  compare  functi
ons.    
 
Geometry   
 

Understand  and  apply  the  Pythagorea
n  Theorem.    
 

Understand  congruence  and  similarity 
 using  physical  models,  transparencies,  or  

geometry  software.     
 

The  Number  System   
 
Know  that  there  are  nu
mbers  that  are  not  rational, 
 and  approximate  them  by  r
ational  numbers.  10   
 
Functions   
 
Use  functions  to  model  
relationships  between  quanti
ties.  11   
 
Statistics  and  Probability   
 
Investigate  patterns  of  a
ssociation  in  bivariate  data.12

     
 

Geometry   
 Solve  real‐

world  and  mathematical  
problems  involving  volu
me  of  cylinders,  cones,  
and  spheres.   

 

 

 



General Departmental Philosophy 

 

The Garden City Mathematics Department presents courses that align with either the New York State Regents curriculum or the College 

Board’s Advanced Placement curriculum.  In either case, the course material prepared by the Department (Grades 6 – 12) is fully 

consistent with these standards.  In particular, our Advanced Placement syllabi have been approved by the College Board.  Our Regents 

courses address the five NYS content strands as well as the five process strands.  Our instructional activities are created to promote 

written and verbal mathematical communication and critical thinking skills that employ accurate mathematical ideas.  The Department 

develops student assessments that are also consistent with the New York State and/or College Board assessment in both style and 

content.  The scoring rubrics employed by the Department are modeled after the particular associated scoring guides.  Additional 

information about the NYS Mathematics program can be found at http://www.emsc.nysed.gov/ciai/mst/math.html and Advanced 

Placement program at http://apcentral.collegeboard.com. 

 

Members of the Department encourage their students to explore, discover and question the many fundamental concepts developed 

within each courses.  The primary objective is to engage our students in lessons that are meaningful, inspiring and enjoyable and 

promote a greater interest in mathematics – at the post secondary level and beyond.  Technology applications, such as calculator usage, 

are incorporated as developmentally appropriate and as specified by the NYS and/or College Board curriculum.  The Department wants 

each student to realize that they can make a contribution to their class and that others can benefit from their input.  The Department 

wants all students to maximize their mathematical potential as we move through the challenging curriculum and prepare to master all 

course requirements. 

 

Grade 8 

Common Core Math Standards 

2015 – 2016  

 
8NS: The Number System – Real Numbers, Properties and Operations   

Know that there are numbers that are not rational, and approximate them by rational numbers; work with radicals. 
    

Unit Topics Common Core 

Real 

Number 

System, 

Properties 

 Distinguish between the various subsets of real numbers (counting/natural 

numbers, whole numbers, integers, rational numbers, and irrational numbers) 

 Know that numbers that are not rational are called irrational. Understand 

informally that every number has a decimal expansion; for rational numbers 

 

8.NS.1 

 

8.NS.2 

 

http://www.emsc.nysed.gov/ciai/mst/math.html
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and 

Operations 

show that the decimal expansion repeats eventually, and convert a decimal 

expansion which repeats eventually into a rational number 

 Use rational approximations of irrational numbers to compare the size of 

irrational numbers, locate them approximately on a number line diagram, and 

estimate the value of expressions (e.g., 2 ). For example, by truncating the 

decimal expansion of √2, show that √2 is between 1 and 2, then between 1.4 and 

1.5, and explain how to continue on to get better approximations. 

 Simplify expressions using order of operations Note: Expressions may include 

absolute value and/or integral exponents greater than 0. 

 Add, subtract, multiply, and divide integers 

 Define absolute value and determine the absolute value of rational numbers 

(including positive and negative) 

 Define and identify the commutative and associative properties of addition and 

multiplication; define and identify the distributive property of multiplication 

over addition; define and identify the identity and inverse properties of addition 

and multiplication; define and identify the zero property of multiplication 

 Use square root and cube root symbols to represent solutions to equations of the 

form px 2  and px 3 , 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. 

8EE.2 

 

8EE: Expressions & Equations: Law of Exponents and Scientific Notation 

Work with integer exponents. 
 

Unit Topics Common Core 

 

Law of 

Exponents 

and 

Scientific 

Notation 

 Develop and apply the laws of exponents for multiplication and division 

including a power raised to a power; bases raised to the zero power and raised 

to the negative power 

 Know and apply the properties of integer exponents to generate equivalent 

numerical expressions. For example, 
27

1

3

1
333

3

352    

8.EE.1 

 

 

8.EE.3 

 

8.EE.4 



 Use numbers expressed in the form of a single digit times a whole-number 

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 times 108 and the population of the world as 7 times 

109, and determine that the world population is more than 20 times larger. 

 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. 

 

 

 

 

8EE: Expressions & Equations: Expressions, Equations and Inequalities 

Analyze and solve linear equations 

 

Unit Topics Common Core 

 

Expressions, 

Equations 

and 

Inequalities 

 

 

 

 

 

 Solve linear equations in one variable:  

o 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 ax  , aa   

or ba   results (where a and b are different numbers) 

o Solve linear equations with rational number coefficients, including 

equations whose solutions require expanding expressions using the 

distributive property and collecting like terms 

 Write verbal expressions that match given mathematical expressions 

8.EE.7 



 Solve linear inequalities by combining like terms, using the distributive 

property, or moving variables to one side of the inequality; include 

multiplication or division of inequalities by a negative number   

 Graph the solution set of an inequality on a number line 

 Translate verbal sentences into algebraic inequalities 

 

 

 

8G: Geometry: Transformations 

Understand congruence and similarity using physical models, transparencies, or geometry software. 
 

Unit Topics Common Core 

 

Transforma

tions 

 

 

 

 

 Perform transformations:  

o Rotations about the origin (90o, 180o, 270o, 360o) and about other points 

in the coordinate plane (90o, 180o, 270o, 360o) 

o Line reflections  (x-axis, y-axis and y = x) 

o Translations 

o Dilations 

 Verify experimentally the properties of rotations, reflections, and translations: 

o Lines are taken to lines, and line segments to line segments of the same 

length. 

o Angles are taken to angles of the same measure. 

o Parallel lines are taken to parallel lines. 

 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. 

 Understand that a two-dimensional figure is similar to another if the second can 

8.G.1 

8.G.2 

8.G.3 

8.G.4 



be obtained from the first by a sequence of rotations, reflections, translations, 

and dilations; given two similar two-dimensional figures, describe a sequence 

that exhibits the similarity between them. 

 Describe the effect of dilations, translations, rotations, and reflections on two-

dimensional figures using coordinates. 

 
 

 

 

8G: Geometry: Geometry and Measurement 

Understand congruence and solve real-world and mathematical problems involving volume of cylinders, cones, and 

spheres. 

 

Unit Topics Common Core 

Geometry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Determine angle pair relationships when given two parallel lines cut by a 

transversal and calculate the missing angle measurements when given two 

parallel lines cut by a transversal 

 Apply algebra to determine the measure of angles formed by or contained in 

parallel lines cut by a transversal and by intersecting lines 

 Identify pairs of vertical angles as congruent and calculate the missing angle 

measurements when given two intersecting lines and an angle 

 Identify pairs of supplementary and complementary angles and calculate the 

missing angle in a supplementary or complementary pair 

 Use facts about supplementary, complementary, vertical, and adjacent angles 

in a multi-step problem to write and solve simple equations for an unknown 

angle in a figure. 

 Use informal arguments to establish facts about the angle sum and exterior 

angle of triangles, about the angles created when parallel lines are cut by a 

transversal, and the angle-angle criterion for similarity of triangles. For 

7.G.5 

 

8.G.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Measurement 

example, arrange three copies of the same triangle so that the sum of the three 

angles appears to form a line, and give an argument in terms of transversals 

why this is so. 

 

 Know the formulas for the volumes of cones, cylinders, and spheres and use 

them to solve real-world and mathematical problem 

 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. 

 

 

 

 

 

7.G.6 

8.G.9 

 

8G: Geometry: Triangles and The Pythagorean Theorem 

Draw construct, and describe geometrical figures and describe the relationships between them. Understand and apply 

the Pythagorean Theorem. 

 

Unit Topics Common Core 

Triangles 

 

 

 

 

 

 

Pythagorean 

Theorem 

 

 

 

 

 

 Draw (freehand, with ruler and protractor, and with technology) geometric 

shapes with given conditions. Focus on constructing triangles from three 

measures of angles or sides, noticing when the conditions determine a unique 

triangle, more than one triangle, or no triangle. 

 Describe the two-dimensional figures that result from slicing three-dimensional 

figures, as in plane sections of right rectangular prisms and right rectangular 

pyramids. 

 

 

 Identify the right angle, hypotenuse, and legs of a right triangle 

 Explore the relationship between the lengths of the three sides of a right triangle 

to develop the Pythagorean Theorem   

 Determine whether a given triangle is a right triangle by applying the 

7.G.2 

7.G.3 

 

 

 

 

8.G.6 

8.G.7 

8.G.8 

 



 

 

 

 

Pythagorean Theorem and using a calculator  

 Explain a proof of the Pythagorean Theorem and its converse. 

 Apply the Pythagorean Theorem to determine unknown side lengths in right 

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

 Apply the Pythagorean Theorem to find the distance between two points in a 

coordinate system. 

 

 

 

Ratio, Proportion and Percents  

Understand the connections between proportional relationships 

 

Unit Topics Common 

Core 

 

Ratio, 

Proportion 

and 

Percents 

 Understand that a proportion is an equation showing that two ratios are equal 

 Understand that when two quantities are proportional, a change in one quantity 

corresponds to a predictable change in the other 

 Solve a proportion to find a missing term 

 Understand that similar geometric figures have the same shape but may have different 

sizes. 

 Understand how ratios and proportions can be used to determine the length of something 

that cannot be measured directly; apply proportions to solve practical problems, including 

scale drawings 

 Identify corresponding sides and corresponding angles of similar figures. 

 Write proportions to express the relationships between the lengths of corresponding sides 

of similar figures 

 Understand how to solve a variety of percent problems including those that involve tips, 

discounts, and sales tax; that they are computed using the same procedure — i.e., 

 

 



multiplying the base (cost of service, merchandise, or principal) by a rate expressed as a 

percent. 

 Understand how to solve percent of change problems(increase/decrease) using the 

following: 

100%
Original Amount New Amount

Original Amount

  



 

 

 

 

 

8F: Functions 

Define, evaluate and compare functions. Use functions to model relationships between quantities 
Unit Topics Common 

Core 

 

Functions 

 Understand that a function is a rule that assigns to each input exactly one output. The 

graph of a function is the set of ordered pairs consisting of an input and the 

corresponding output. 

 Define and use correct terminology when referring to function (domain and range) 

 Determine if a relation is a function   

 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. 

 Interpret the equation bmxy   as defining a linear function, whose graph is a straight 

line; give examples of functions that are not linear. For example, the function 2sA   

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. 

 Construct a function to model a linear relationship between two quantities. Determine 

 

8.F.1 

8.F.2 

8.F.3 

8.F.4 

8.F.5 

8.EE.5 



the rate of change and initial value of the function from a description of a relationship or 

from two (x, y) values, including reading these from a table or from a graph. Interpret 

the rate of change and initial value of a linear function in terms of the situation it 

models, and in terms of its graph or a table of values. 

 Describe qualitatively the functional relationship between two quantities by analyzing a 

graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a 

graph that exhibits the qualitative features of a function that has been described 

verbally. 

 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. 

8EE: Expressions & Equations: Coordinate Geometry 

Analyze and solve linear equations and pairs of simultaneous linear equations 

 
Unit Topics Common 

Core 

 

Coordinate 

Geometry 

 Determine the slope of a line from a graph and explain the meaning of slope as a 

constant rate of change 

 Determine the y-intercept of a line from a graph and be able to explain the y-intercept 

 Graph a line using a table of values 

 Determine the equation of a line given the slope and the y-intercept 

 Graph a line from an equation in slope-intercept form ( bmxy  ) 

 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 equation mxy   for a 

line through the origin and the equation bmxy  for a line intercepting the vertical 

axis at b. 

 Analyze and solve pairs of simultaneous linear equations. 

o Understand that solutions to a system of two linear equations in two variables 

 

8.EE.6 

 

8.EE.8 



correspond to points of intersection of their graphs, because points of intersection 

satisfy both equations simultaneously. 

o Solve systems of two linear equations in two variables algebraically, and estimate 

solutions by graphing the equations. Solve simple cases by inspection. For 

example, 523  yx  and 623  yx  have no solution because yx 23   cannot 

simultaneously be 5 and 6. 

o  Solve real-world and mathematical problems leading to two 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. 

 

 

 

8SP: Statistics and Probability 

Investigate patterns of association in bivariate data. 

 

Unit Topics Common 

Core 

 

Statistics 
 

 Construct and interpret scatter plots for bivariate measurement data to investigate patterns 

of association between two quantities.  

 Describe patterns such as clustering, outliers, positive or negative association, linear 

association, and nonlinear association. 

 Know that straight lines are widely used to model relationships between two quantitative 

variables. For scatter plots that suggest a linear association, informally fit a straight line, 

and informally assess the model fit by judging the closeness of the data points to the line. 

 Use the equation of a linear model to solve problems in the context of bivariate 

measurement data, interpreting the slope and intercept.  

 Understand that patterns of association can also be seen in bivariate categorical data by 

displaying frequencies and relative frequencies in a two-way table.  

 

8.SP.1 

 

8.SP.2 

 

8.SP.3 

 

8.SP.4 



 Construct and interpret a two-way table summarizing data on two categorical variables 

collected from the same subjects.  

 Use relative frequencies calculated for rows or columns to describe possible association 

between the two variables.  
   

 

Polynomials (Post May): Pre-Algebra 

 

Unit Topics Common 

Core 

 

Polynomials 

and 

Factoring 

 

 Define and identify a monomial, binomial, trinomial and polynomial 

 State and apply the rules for combining polynomials using addition and subtraction 

 State and apply the rules for multiplying a monomial by a polynomial and binomial by a 

binomial  

 State and apply the rules for dividing polynomials by monomials 

 Apply rules to solve problems with polynomials. 

 Find the common factors and greatest common factor of two or more numbers       

 Factor algebraic expressions using the GCF  

 Understand that factoring reverses polynomial multiplication.  

 Factor a trinomial in the form cbxax 2 ; 1a  and c having no more than three sets of 

factors  

 Understand that the “signs” between the terms of a trinomial will determine its factors 

 

 

 

 

 

 

 


