
 

 

 

 

 

 

 

A.SSE.A. Interpret the structure of expressions 
___ Investigate parts of a quadratic equation and  
       expressions such as terms, factors, and coefficients,  
       polynomials and rational expressions. 
       Interpret complicated expressions by viewing one or  
       more of their parts as single entity. 
___ Interpret expressions that represent a quantity in its  
      context. 
___ Identify ways to rewrite expressions such as difference  
       of square, factoring out monomials, and regrouping. 
___ Identify and use various structures of expression to  
       rewrite expressions. 
___ Classify expressions by structure and develop  
       strategies to classify. 
___ Use the structure of an expression to multiply and  
       divide radial expressions. 
___ Revise the structure of rational expressions to identify  
       ways to rewrite it. 

A.SSE.B Write expressions in equivalent forms to solve problems 
___ Explain the connection between the factored form of a  
       quadratic expression and the zeros. 
___ Factor a quadratic expression to produce an  
       equivalent form of the original expression. 
___ Complete the square in a quadratic expression to  
       reveal the maximum or minimum value of the function  
       it defines.  
___ Explain the properties of the quantity represented by  
       the quadratic expression. 
___ Explain the properties of the quantity or quantities  
       represented by the transformed exponential  
       expression. 
___ Use the properties of exponents to transform  
        expressions for exponential functions. 
___ Choose and produce an equivalent form of an  
       expression to reveal and explain properties of the  
       quantity represented by expressions.  
___ Define a geometric series as a series with a constant  
      ratio between successive terms. 
___ Use the formula S+a(1-rn)/(1-r) to solve problems. 
___ Derive the formula for the sum of a finites geometric series and use to solve  
       problems (ex. Calculate mortgage payment). 
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A.REI.A. Understand solving equations as a process of reasoning and explain the reasoning. 
___ Know that solving an equation means that the equation remains balanced during each step. 
___ Choose an appropriate method for solving the equation. 
___ Using the properties of equality, justify/explain each step in solving and equation. 
___ Construct a mathematically viable argument justifying a given, or self-generated solution  
       method 
___ Determine the domain of a rational function and a radical function. 
___ Solve simple rational and radical equations in one variable, and give examples showing how  
       extraneous solutions may arise. 
A.REI.B Solve equations and inequalities in one variable 
___ Determine appropriate strategies to solve problems involving quadratic equations, as  
       appropriate to the initial form of the equation. 
___ Use the method of completing the square to transform any quadratic equation in x into an  

       equation of the form   that has the same solution; deriving the quadratic formula  

       from this form.  
___ Recognize when the quadratic formula fives a complex solution and write them as bi for real  
       numbers a and b. 
___ Solve quadratic equations in one variable by: 
       ___  inspection (e.g. for x2 = 49) 
       ___ taking square roots 
       ___ completing the square 
       ___ quadratic formula 
       ___ factoring 
 
 

A.REI.C. Solve systems of equation. 
___ Prove that, given a system of two equations and two variables, replacing one  
       equation by the sum of that equation and a multiple of the other produces a system  
       with the same solution. 
___ Solve systems of equations by any method (substitution, elimination, graphically). 
___ Justify the method use to solve systems of linear equations,  
       focusing on pairs of linear equations in two variables. 
___ Transform and explain a system consisting of a linear equation  

and a quadratic equation in two variables so that the solution can be found 
algebraically and graphically (example find the points of intersection between the 

line y = -3 and the circle  ). 

___Construct a system consisting of a linear equation and a quadratic equation in two  
       variables algebraically (example find the points of intersection between the line 

       y = -3 and the circle  ). 

___ Represent a system of linear equations as a single matrix equation in a vector  
       variable. 
___ Find the inverse of a matrix if it exists and use it to solve systems of linear 

equations (use technology for 3X3 or greater matrices). 
A.REI.D Represent and solve equations and inequalities graphically 
___ Recognize and use function notation to represent linear and exponential equations. 
___ Understand that rational expressions form a system  
___ Recognize that if (x1, y1) and (x2, y2) share the same location in the coordinate  
       plane that x1 = x2 and y1 = y2. 
___ Recognize that f(x) = g(x) means that there may be particular inputs of f and g for  
       which the outputs of f and g are equal.    
___ Explain why the x-coordinate of the points where the graph of the equations y = f(x)  
       and y = g(x) intersect are the solution of the equations f(x) = g(x). 
___ Recognize and use function notation to represent linear, polynomial, rational,  
       absolute value, exponential, and radical equations. 
___ Explain why the x-coordinate of the points where the graphs of the equations  
       y = f(x) and y = g(x) intersects are the solutions of the equations f(x) = g(x); find the  
       solutions appropriate, e.g. using technology to graph the functions, make tables of  
       values, or find successive approximations. Include cases where f(x) and/or g(x)  
       are: 
___ Linear     ____ Polynomial    ___ Rational     ___ Absolute Vale   ___ Exponential 
___ Logarithmic Functions 
 

 

A.REI Reasoning with equations and inequalities 



 

 

 

A.CED.A 1 
___ Describe the relationships between the quantities in the  
       problem to express relationships using mathematical  
       operations to create an appropriate equation. 
___ Solve all available types of linear and exponential  
       equations in one variable, including root equations. 
___ Solve inequalities in one variable. 
___ Create equations and inequalities in one variable and use  
       them to solve problems, including equations arising from  
       linear and quadratic functions, and simple rational and  
       exponential function. 

 

A.CED.A 2 
___ Determine when a problem should be represented by equations 

inequalities, systems of equations and/or inequalities. 
___ Represent constraints by equations, systems of equations,  
       inequalities and systems of inequalities.  
___ Identify the quantities that should be represented by distinct  
       variables and describe what quantities the variables  
       represent in a mathematical problem or real-world   
       situation. 
___ Determine appropriate units for labels and scales of a  
       graph depicting the relationships between equations  
       created in two or more variables.  
___ Justify which quantities are dependent and independent of  
       one another and which operations represent those  
       relationships in a mathematical problem or real-world  
       situation.  
___ Create at least two equations in two or more variables to  
       represent  
       relationships between quantities. 
___ Construct a system of linear equations and graph a system  
        of linear equations on coordinate axis with labels and scales. 
___ Construct and graph linear inequalities. 
___ Graph one or more created equations on coordinate axes with  
       appropriate labels and scales using slope and slope intercept form. 
___ Construct equations using the properties of exponential functions, 
___ Construct equations in two variables to represent the reciprocal  
       function and inverse relationship between quantities on coordinate  
       axes with labels and scales. 

A.CED.A 3 

 
___ Investigate linear programming and construct  
       constraints by equations or inequalities and by  
       systems of equations and/or inequalities and interpret  
       solutions as viable or inviable in a modeling context. 
___ Graph constraints by equation, system equations,  
       inequalities and systems of inequalities and interpret  
       solutions as viable or nonviable in modeling context. 
A.CED.A 4 
___ Rearrange formulas to highlight a quantity of interest,  
       using the same reasoning as a in solving equations  
       (example rearrange Ohm’s law V=IR to highlight  
       resistance to R).          

 

A.CED. Creating Equations (Modeling) 

A.CED.A. Create equations that describe numbers or relationships 

(modeling) 



 

 

F.LE. Linear, Quadratic, and Exponential Models 

F.LE.A Construct and compare linear quadratic, and exponential models and solve problems. F.LE.B Interpret expressions for functions in terms of the situation they model. 
___ Recognize that linear functions grow by equal difference over equal intervals. 
___ Recognize and prove that exponential functions grow by equal factors over equal intervals. 
___ Recognize and prove that one quantity changes at a constant rate per unit interval relative  
       to another.  
___ Recognize and prove that quantities grow or decay by a constant percent rate per unit  
       interval relative to another. 
___ Distinguish between situations that can be modeled with a linear function or exponential  
        function.  
___ Construct linear and exponential functions, including arithmetic and geometric sequences,  
        given a graph, a description of a  relationship, or two input-out-put pairs. 
___ Observe using graphs and tables that a quantity increasing exponentially eventually  
       exceeds a quantity increasing linearly, as a quadratic or polynomial function. 
___ Recognize linear or exponential functions including: vertical and horizontal shifts & vertical  
        and horizontal dilation.  
___ Interpret the parameters in a linear or exponential function in terms of a context. 
 

___ Recognize linear or exponential function including; vertical and horizontal shifts, vertical  
        and horizontal dilations. 
___ Recognize rates of change and intercepts as parameters in linear or exponential functions. 

 

 



 

F.IF. A. Understand the concept of a function and use function notation. 
___ Identify domain and range. 
___ Determine if a relation is a function. 
___ Evaluate functions for given values of “x”. 
___ Describe the relationship between quantities in a function 
___ Differentiate between functions and relations 
___ Model functions using rules, tables, and graphs. 
___ Use deductive reasoning to continue number patterns. 
___ Use function notation to evaluate functions for the inputs in their domains.  
___ Recognize that sequences are function, sometimes defined recursively, whose domain is a  
       subset of the integers. 
F.IF.B. Interpret functions that arise in applications in terms of the context. 
___ Define and recognize key features in tables and graphs for linear and exponential functions  
       that model relationships between two quantities.(Key features: intercepts; intervals  
       where the function is increasing, decreasing, positive, or  negative; maximums; minimums;  
       symmetric; end behavior; and periodicity).  
___ Identify whether a function is linear or exponentials given its table or graph. 
___ Identify and relate the appropriate domain of a function to its graph and to the quantitative  
       relationship it describes.  
___ Find domain & range of functions written in function notation.  
Calculate and interpret the average rate of change of a function over specifies intervals.  
___ Recognize slope as an average rate of change. 
___ Interpret the average rate of change of a function from a  
       linear or exponential graph over a specified interval. 

 

F.IF.C. Analyze functions using different representations 
___ Evaluate and graph linear & quadratic functions, show intercepts, maxima, and minima.  
___ Evaluate and graph square root, cube root, absolute value, and piecewise-defined  
       functions. 
___ Evaluate and graph polynomial functions (identify zeros when  suitable). 
___ Evaluate and graph rational functions. 
___ Evaluate and graph exponential functions. 
___ Evaluate and graph logarithmic functions. 
___ Write a function defined by an expression in different but equivalent forms. 
___ Use & explain the process of factoring and completing the square in a quadratic  
        function. 
___ Use properties of exponents to interpret expressions for exponential functions.  
___ Classify and model exponential functions as an exponential growth or decay. 
___ Use scientific notation to represent very large and very small numbers. 
___ Identify types of functions based on verbal, numerical, algebraic, and graphical  
        descriptions and state their key properties. 
___ Compare properties of two functions each represented in a different way (algebraically,  
       graphically, numerically in tables,  or verbal description). 

 

F.IF. Interpreting Functions 



 

 

 
F.BF.A Build a function that models a relationship between two quantities. 

___ Define explicit function and recursive process. 
___ Give a real-world situation, build standard functions to represent relevant  
       relationships/quantities and determine which arithmetic operation should be performed to  
       build the appropriate combined function. 
___ Construct an explicit expression, a recursive process, or steps for calculation from a content. 
___ Combined two functions using the operations of addition, subtraction, multiplication, and  
       division. 
___ Given a real-world situation, relate the combined function to the context of the problem. 
___ Construct and combine rational function types using arithmetic operations. 
___ Evaluate the domain of the combined function. 
___ Compose linear functions. 
___ Construct a function that describes the reciprocal function. 
___ Construct rational functions. 
___ Construct a function that describes a relationship between two quantities. 
 

F.BF.A.2 Construct linear and exponential functions, including arithmetic and geometric 
sequences, given a graph, a description of a relationship, or two input-output pairs. 

___ Identify arithmetic and geometric patterns in given sequences. 
___ Determine the recursive rule given arithmetic and geometric sequences. 
___ Determine the explicit formula given arithmetic and geometric sequences.  
___ Justify the translation between the recursive form and the explicit formula for arithmetic and  
       geometric sequences. 
___ Generate arithmetic and geometric sequences from recursive and explicit formulas And  
        translate into the recursive or explicit form. 
___ Use given and constructed arithmetic and geometric sequences, expressed both recursively  
       and with explicit formulas, to model real-world situations and translate between the two forms. 

 
F.BF.B. Build new functions from existing functions  

___ Given a single transformation on a symbolic or graphic function, identify the effect on the  
        graph. 
___ Use technology, identify effects of single transformation on graphs of functions. 
___ Recognize even and odd functions from their graphs and equations. 
___ Describe the difference and similarities between a parent function and the transformed  
       function. 
___ Find the value of k, given graphs of a parent function, f(x), and the transformed functions:  
       f(x) + k, kf(x), f(kx), or f(x + k). 
___ Experiment with cases and illustrate and explanation of the effects on the graph using  
       technology. 
___ Graph, identify, compare, and assess a given function by replacing f(x) by f(x) + k, f(kx), and  
       f(x + k) for specific values of k (both positive and negative). 
___ Recognize even and odd functions form their graphs and algebraic expressions for them.  
___ Define and identify inverse functions. 
___ Construct and graph inverse functions 
___ Construct inverse logarithmic functions 
___ Describe the inverse relationship between exponential and logarithmic functions, including  
       equations and graphs. 
___ Solve exponential equations using logarithms. 
___ Solve logarithmic equations using exponents 
___ Solve an equation of the form f(x) = c for a simple function that has an inverse and write an  
       expression for the inverse (ex: f(x) = 2X3 or f(x) = (x + 1)/(x-1) for x does not equal 1. 
___ Verify by composition that one function is an inverse of another. 
___ Read values of inverse functions form graphs or tables, given that the functions have an  
       inverse. 
___ Produce and invertible function form a non-invertible function by restricting the domain. 
 

F.BF. Building Functions 



 

 
F.TF.A. Extend the domain of trigonometric identities 

___ Define a radian measure of an angle as the length of the arc on the  
       unit circle subtended by the angle. 
___ Define terminal and initial side of an angle on the unit circle. 
___ Understand radian measure of an angle as the length of the arc on  
        the unit circle subtended by an angle. 
___ Explain the relationship between a counterclockwise radian  
       measure of an angle along the unit circle, terminal coordinate on the  
       unit circle of that angle, and the associated real number. 
___ Explain how radian measures of angles of the unit circle in the  
       coordinate plane enable the extension of trigonometric functions to  
       all real numbers 
___ Explain how the unit circle in the coordinate plane enables the  
       extension of trigonometric functions (sine, cosine, tangent) to all real  
       numbers, interpreted as radian measures of angles traversed  
       counterclockwise around the unit circle.  
___ Determine the values of sine, cosine, and tangent, using special  
       right triangles and  the unit circle for any real numbers. 
___ Use the unit circle to explain symmetry (odd and eve) and  
       periodicity of trigonometric functions. 

 
F.TF.B Model periodic phenomena with trigonometric 
functions. 

___ Define and recognize amplitude, frequency, and midline  
       parameters in a symbolic trigonometric function. 
___ Interpret the parameters of trigonometric factors (amplitude,  
       frequency, and midline) in the context of real-world situations. 
___Choose trigonometric functions to model periodic phenomena  
       with specific amplitude, frequency, and midline. 
___ Graph trigonometric functions to model periodic phenomena  
       with specified amplitude, frequency, and midline. 
___ Understand that restricting y = sin x, y = cos x and y = tan x to  
       a domain on which it is always increasing or always decreasing  
       allows its inverse to be constructed. 
___ Find solutions to trigonometric equations using functions and  
        technology. 
___ Use inverse functions to solve trigonometric equations.  

 
F.TF.C. Prove and apply trigonometric identities 

___ Define trigonometric ratios as related to the unit  
       circle. 
___ Prove the Pythagorean identify sin2(theta) +  
       cos2(theta) = 1 
___ Prove the addition and subtraction formula for sine,  
       cosine, and tangent and use them to solve  
       problems. 

 

 

Trigonometric Functions 



 

 

 
N.CN.A Perform arithmetic operations with complex numbers. 

___ Define complex numbers 
___ Define I as square root of -1 or i2 = -1 
___ Know there is a complex number I such that i2 = -1 and every complex number has the  
       form a+bi with a and b real numbers. 
___ Use th4e relation i2 = -1 and cumulative, associative, and distributive properties to  
       add, subtract and multiply complex numbers. 
___ Find and construct the conjugate of a complex number, using conjugates to find moduli  
       and quotients of complex numbers 

 
N.CN.B. Represent complex numbers and their operations on the complex plane (enrichment) 

 
N.CN.C Use complex numbers in polynomial identities and equations. 

___ construct and solve polynomial quadratic equations with real coefficients that have complex solutions. 
___ Extend polynomial identities to the complex numbers (ex: rewrite x2 + 4 as (x + 2i)(x – 2i) 
___ Identify and apply the Fundamental Theorem of Algebra to show that it is true for quadratic  
       polynomials. 

 

 
G.CO.A Experiment with transformation in the plane 

___ Describe the different types of transformations including: 
     ___ Translation 
     ___ Reflection 
     ___ Rotation 
     ___ Dilation 
___ Write function to represent the transformation as a function that  
       takes points in the coordinate plane as inputs and give other  
       points as outputs 
___ Compare transformations that preserve distance and angle to  
        those that do not (eg. translations vs. horizontal stretch). 
___ Given a geometric figure and a rotation, reflection, or translation  
       draw the transformed figure and specify the sequence of  
       transformations that were used. 

 
G.GPE.A. Translate between the geometric description 
and the equation for a conic section. 

___ Define a circle 
Use Pythagorean Theorem 
___ Complete the square of a quadratic equation 
___ Derive equation of a circle using the Pythagorean Theorem,  
       given coordinates of the center and length of the radius. 
___ Define a parabola including the relationship of the focus and  
       the equation of the directrix to the parabolic shape. 
___ Derive the equation of a parabola given the focus and  
        directrix. 
___ Graph the equation of a conic section given a focus and  
        directrix 
___ Determine the center and radius by completing the square. 
___ Derive the equation of a parabola given a focus and  
       directrix. 
___ Derive the equation of ellipses and hyperbolas given the  
       foci, using the fact, the sum or difference of distance from  
       the foci is constant.  

 
G.SRT.C. Define trigonometric ratios and solve 
problems involving right triangles 

___ Name the sides of right triangles as related to acute  
       angles. 
___ Recognize that if two right triangles have a pair of  
       acute, congruent angles, that the triangles are similar. 
___ Understand that by similarity, side ratios in right  
        triangles are properties of the angles in the triangle,  
        leading to definitions od trigonometric ratios for acute  
       angles. 
___ Use trigonometric ratios and the Pythagorean Theorem  
        to solve right triangles in applied problems. 
 

G.SRT.D. Apply trigonometry to general triangles 
___ Understand and apply the Law of Sines and the Law of  
       Cosines to find unknown measurements in right and  
       on-right triangles (eg. Surveying problems, resultant  
       forces). 

Geometric properties 

G.CO. Congruence             G.GPE> Expressing Geometric Properties with equations                            G.SRT. Similarity, Right Triangles and Trigonometry  

N.CN Complex Number System 



 

S.CP.A Understand the independence and conditional probability and use them to interpret data 
___ Define unions, intersections, and compliments of events. 
___ Describe events as subsets of a sample space (the set of outcomes) using characteristics (or  
       categories) of the outcomes, or as unions, intersections or compliments of other events("or",  
       "and", or "not") 
___ Understand that two events a and b are independent if the probability of a and b occurring  
       together is the product of their probabilities, and use this characterization to determine if they are  
       independent 
___ Know the conditional probability of a given and b as p(a and b)/p(b) 
___ 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 approximate conditional probabilities. 
___Recognize and explain the concepts of conditional probability and independence in everyday  
      language and everyday situations.  

S.CP.B Use the rules of probability to compute probabilities of compound events in a uniform 
probability model. 

___ Find the conditional probability of a given b as the fraction of b's outcomes that also belong to a,  
       and interpret the answer in terms of the model. 
___Apply the Addition Rule, p(a or b) = p(a) + p(b) - p(a and b), and interpret the answer in terms of  
       the model. 
___ Apply the general Multiplication Rule in an uniform probability model      
       P(a+b)=p(a)p(b/a)=p(b)p(a/b), and interpret the answer in terms of the model 
___ Use permutations and combinations to compute probabilities and compound events and solve  

        problems. 

S.IC.A Understand and evaluate random process underlying statistical experiments. 
___ Explain that statistics is a process for making inferences about population parameters or  
       characteristics. 
___ Explain that statistically inferences about population characteristics are based on random  
       samples from that population. 
___ Decide if a specified model is consistent with results from a given data-generated process.  (e.g,  

       using stimulation) (For example, a model says a spinning coin falls heads up with a probability of  

       0.5.  Would a result of five tails in a row cause you to question the model?) 
S.IC.B. Make inferences and justify conclusions from sample surveys, experiments, and 
observational studies 

___ Recognize the purposes of and differences among sample surveys, experiments, and  
       observational studies; explain how randomization relates to each 
___ Use data from a sample survey to estimate a population mean or proportion; develop a margin of  
        error through use of simulation models for random sampling 

 

S.ID.A. 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 
___ Use the mean and standard deviation of a data set to fit it to a normal distribution and to  
       estimate population percentages.  Recognize that there are data sets for which such a  
       procedure is not appropriate.  Use calculators, spreadsheets and tables to estimate areas  
        under the normal curve 

SID.C. Interpret Linear Models 
___ Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the  
       context of the data 
___ Compute (using technology) and interpret the correlation coefficient of a linear fit 
___ Distinguish between correlation and causation 

S.MD.A Calculate expected values, and use them to solve problems 
___ Define a random variable for a quantity of interests by assigning a numerical value to each  
       event in a sample space; graph the corresponding probability distribution using the same  
       graphical displays as for data distributions 
___ Develop a probability distribution for a random variable defined for a sample space in which  
       theoretical probabilities can be calculated; find the expected value.  For example, find the  
       theoretical probability distribution of the number of correct answers obtained by guessing on  
       all five questions of a multiple choice test where each question has four choices, and find the  
       expected grade under various grading schemes 
___ Develop a probability distribution for a random variable defined for a sample space in which  
       probabilities are assigned empirically; find the expected value.  For example, find a current  
       data distribution on the number of TV sets per household in the US, and calculate the  
       expected number of sets per household.  How many TV sets would you expect to find in 100  
       randomly selected households? 

S.MD.B. Use probability to evaluate outcomes of decisions 
___ Find the expected payoff for a game of chance. For example, find the expected winnings  
       from a state lottery ticket or a game at a fast food restaurant.  
___ Evaluate and compare strategies on the basis of expected values. For example, compare a  
       high deductible vs. a low deductible automobile insurance policy using various, but  
       reasonable, chance of having a minor or major accident. 
___ Weigh the possible outcomes of a decision by assigning probabilities to payoff values and  
       finding expected values 
___ Use probabilities to make fair decisions (e.g, drawing by lots, using a random number  
        generator) 
___ Analyze decisions and strategies using probability concepts (eg. product testing, medical  

       testing, pulling a hockey goalie at the end of a game)(enrichment) 

S.CP.    Conditional probability and the rules of probability                                                                                     SID.      Interpreting categorical and quantitate data 

S.IC.     Making Inferences and justifying conclusions                                                                                              S.MD.   Using Probability to make decisions 

Statistics and Probability 



 


