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Common Core Georgia Performance Standards  
High School Mathematics  
Accelerated CCGPS Analytic Geometry B/Advanced Algebra – At a Glance 
 

Common Core Georgia Performance Standards:  Curriculum Map 
1st 2 Semester nd Semester 

Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7 Unit 8 Unit 9 Unit 10 
Extending the 

Number 
System 

Quadratic Functions Modeling 
Geometry 

Applications 
of Probability 

Inferences and 
Conclusions 
from Data 

Polynomial 
Functions 

Rational and 
Radical 

Relationships 

Exponential and 
Logarithms 

Trigonometric 
Functions 

Mathematical 
Modeling  

2 weeks 6 weeks 2 weeks 3 weeks 3 weeks 4 weeks 4 weeks 3 weeks 3 weeks 4 weeks 
MCC9-

12.N.RN.1 
MCC9-

12.N.RN.2 
MCC9-

12.N.RN.3 
MCC9-

12.N.CN.1 
MCC9-

12.N.CN.2 
MCC9-

12.N.CN.3 
MCC9-

12.A.APR.1 
 

MCC9-12.N.CN.7 
MCC9-12.A.SSE.1a,b 

MCC9-12.A.SSE.2 
MCC9-12.A.SSE.3a,b 

MCC9-12.A.CED.1 
MCC9-12.A.CED.2 
MCC9-12.A.CED.4 

MCC9-12.A.REI.4a,b 
MCC9-12.A.REI.7 
MCC9-12.F.IF.4 
MCC9-12.F.IF.5 
MCC9-12.F.IF.6 

MCC9-12.F.IF.7a 
MCC9-12.F.IF.8a 
MCC9-12.F.IF.9 

MCC9-12.F.BF.1a,b 
MCC9-12.F.BF.3 
MCC9-12.F.LE.3 

MCC9-12.S.ID.6a 
 

MCC9-
12.A.REI.7 

MCC9-
12.G.GPE.1 

MCC9-
12.G.GPE.2 

MCC9-
12.G.GPE.4 

MCC9-
12.S.CP.1 

MCC9-
12.S.CP.2 

MCC9-
12.S.CP.3 

MCC9-
12.S.CP.4 

MCC9-
12.S.CP.5 

MCC9-
12.S.CP.6 

MCC9-
12.S.CP.7 

MCC9-12.S.ID.2 
MCC9-12.S.ID.4 
MCC9-12.S.IC.1 
MCC9-12.S.IC.2 
MCC9-12.S.IC.3 
MCC9-12.S.IC.4 
MCC9-12.S.IC.5 
MCC9-12.S.IC.6 

 

MCC9-12.N.CN.8 
MCC9-12.N.CN.9 
MCC9-12.A.SSE.1 
MCC9-12.A.SSE.2 
MCC9-12.A.SSE.4 

MCC9-
12.A.APR.1 

MCC9-
12.A.APR.2 

MCC9-
12.A.APR.3 

MCC9-
12.A.APR.4 

MCC9-
12.A.APR.5 

MCC9-12.A.REI.7 
MCC9-

12.A.REI.11 
MCC9-12.F.IF.7c 

MCC9-12.A.APR.6 
MCC9-12.A.APR.7 
MCC9-12.A.CED.1 
MCC9-12.A.CED.2 
MCC9-12.A.REI.2 

MCC9-12.A.REI.11 
MCC9-12.F.IF.4 
MCC9-12.F.IF.5 

MCC9-12.F.IF.7b,d 
MCC9-12.F.IF.9 

 

MCC9-
12.A.SSE.3c 

MCC9-12.F.IF.7e 
MCC9-12.F.IF.8b 
MCC9-12.F.BF.5 
MCC9-12.F.LE.4 

MCC9-12.F.IF.7e 
MCC9-12.F.TF.1 
MCC9-12.F.TF.2 
MCC9-12.F.TF.5 
MCC9-12.F.TF.8 

MCC9-12.A.CED.1 
MCC9-12.A.CED.2 
MCC9-12.A.CED.3 
MCC9-12.A.CED.4 

MCC9-12F.IF.4 
MCC9-12.F.IF.5 
MCC9-12.F.IF.6 
MCC9-12.F.IF.7 
MCC9-12.F.IF.7 
MCC9-12.F.IF.8 
MCC9-12.F.IF.9 

MCC9-
12.F.BF.1a,b,c 

MCC9-12.F.BF.3 
MCC9-

12.F.BF.4a,b,c 
MCC9-

12.G.GMD.4 
MCC9-12.G.MG.1 
MCC9-12.G.MG.2 
MCC9-12.G.MG.3 

Power Standards are highlighted above and are linked to the Unwrapped Standard. 
2 Buffer Days are included after Unit 5 and Unit 10 for Remediation and Enrichment  

★ Making Mathematical Models 
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Standards for Mathematical Practice 
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. 

 
1st Semester 

Unit 1:  Extending the Number System  

MCC9-12.N.RN.1 Explain how the definition of the meaning of rational exponents 
follows from extending the properties of integer exponents to those values, allowing 
for a notation for radicals in terms of rational exponents.  

Extend the properties of exponents to rational exponents. 

MCC9-12.N.RN.2 Rewrite expressions involving radicals and rational exponents using 
the properties of exponents.   

MCC9-12.N.RN.3 Explain why the sum or product of rational numbers is rational; that 
the sum of a rational number and an irrational number is irrational; and that the 
product of a nonzero rational number and an irrational number is irrational.   

Use properties of rational and irrational numbers. 

 

MCC9-12.A.APR.1 Understand that polynomial form a system analogous to the 
integers, namely, they are closed under the operations of addition, subtraction, and 
multiplication; add, subtract, and multiply polynomials. (Focus on polynomial 
expressions that simplify to forms that are linear or quadratic in a positive integer 
power of x.) 

Perform arithmetic operations on polynomials 

MCC9-12.N.CN.1 Know there is a complex number i such that 
Perform arithmetic operations with complex numbers. 

= −1, and every 
complex number has the form a + bi with a and b real.   
MCC9-12.N.CN.2 Use the relation =–1 and the commutative, associative, and 
distributive properties to add, subtract, and multiply complex numbers.   
MCC9-12.N.CN.3 Find the conjugate of a complex number; use conjugates to find 
moduli and 
 

quotients of complex numbers.   

Unit 2: Quadratic Functions  

MCC9-12.N.CN.7 Solve quadratic equations with real coefficients that have complex 
solutions.   

Use complex numbers in polynomial identities and equations. 

MCC9-12.A.SSE.1 Interpret expressions that represent a quantity in terms of its context.★ 
Interpret the structure of expressions 

(Focus on quadratic functions; compare with linear and exponential functions studied in 
Coordinate Algebra.) 
MCC9-12.A.SSE.1a Interpret parts of an expression, such as terms, factors, and 
coefficients.★ 
(Focus on quadratic functions; compare with linear and exponential functions studied in 
Coordinate Algebra.) 
MCC9-12.A.SSE.1b Interpret complicated expressions by viewing one or more of their 
parts as a single entity.★ (Focus on quadratic functions; compare with linear and 
exponential functions studied in Coordinate Algebra.) 
MCC9-12.A.SSE.2 Use the structure of an expression to identify ways to rewrite it. (Focus 

MCC9-12.F.IF.5 Relate the domain of a function to its graph and, where applicable, 
to the quantitative relationship it describes.★ (Focus on quadratic functions; 
compare with linear and exponential functions studied in Coordinate Algebra.) 
MCC9-12.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.★ 
(Focus on quadratic functions; compare with linear and exponential functions 
studied in Coordinate Algebra.) 

MCC9-12.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.★ 

Analyze functions using different representations 

(Focus on quadratic functions; compare with linear and exponential functions 
studied in Coordinate Algebra.) 
MCC9-12.F.IF.7a Graph linear and quadratic functions and show intercepts, 
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on quadratic functions; compare with linear and exponential functions studied in 
Coordinate Algebra.) 

MCC9-12.A.SSE.3 Choose and produce an equivalent form of an expression to reveal and 
explain properties of the quantity represented by the expression.★ 

Write expressions in equivalent forms to solve problems 

(Focus on quadratic functions; compare with linear and exponential functions studied in 
Coordinate Algebra.) 
MCC9-12.A.SSE.3a Factor a quadratic expression to reveal the zeros of the function it 
defines.★ 
MCC9-12.A.SSE.3b Complete the square in a quadratic expression to reveal the maximum 
or minimum value of the function it defines.★ 
 
MCC9-12.A.CED.1 Create equations and inequalities in one variable and use them to solve 
problems. Include equations arising from 

Create equations that describe numbers or relationships 

linear and quadratic functions, and simple 
rational and exponential functions
MCC9-12.A.CED.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales.★ 

.★ 

(Focus on quadratic functions; compare with linear and exponential functions studied in 
Coordinate Algebra.) 
MCC9-12.A.CED.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. (Focus on quadratic functions; compare 
with linear and exponential functions studied in Coordinate Algebra.) 

MCC9-12.A.REI.4 Solve quadratic equations in one variable.   
Solve equations and inequalities in one variable 

MCC9-12.A.REI.4a Use the method of completing the square to transform any quadratic 
equation in x into an equation of the form = q that has the same solutions. Derive 
the quadratic formula from this form.   
MCC9-12.A.REI.4b Solve quadratic equations by inspection (e.g., for = 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 a ± bi for real numbers a and b.   

MCC9-12.A.REI.7 Solve a simple system consisting of a linear equation and a quadratic 
equation in two variables algebraically and graphically.   

Solve systems of equations 

MCC9-12.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: 

Interpret functions that arise in applications in terms of the context 

maxima, and minima.★ 
MCC9-12.F.IF.8 Write a function defined by an expression in different but 
equivalent forms to reveal and explain different properties of the function. (Focus 
on quadratic functions; compare with linear and exponential functions studied in 
Coordinate Algebra.) 
MCC9-12.F.IF.8a Use the process of factoring and completing the square in a 
quadratic function to show zeros, extreme values, and symmetry of the graph, and 
interpret these in terms of a context.   
MCC9-12.F.IF.9 Compare properties of two functions each represented in a 
different way (algebraically, graphically, numerically in tables, or by verbal 
descriptions). (Focus on quadratic functions; compare with linear and exponential 
functions studied in Coordinate Algebra.) 
 

MCC9-12.F.BF.1 Write a function that describes a relationship between two 
quantities.★ 

Build a function that models a relationship between two quantities 

(Focus on quadratic functions; compare with linear and exponential functions 
studied in Coordinate Algebra.) 
MCC9-12.F.BF.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. (Focus on quadratic functions; compare with linear and 
exponential functions studied in Coordinate Algebra.) 
MCC9-12.F.BF.1b Combine standard function types using arithmetic operations. 
(Focus on quadratic functions; compare with linear and exponential functions 
studied in Coordinate Algebra.) 

MCC9-12.F.BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), 
f(kx), and f(x + k) for specific values of k (both positive and negative); find the value 
of k 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. (Focus on quadratic 
functions; compare with linear and exponential functions studied in Coordinate 
Algebra.) 

Build new functions from existing functions 

MCC9-12.F.LE.3 Observe using graphs and tables that a quantity increasing 
exponentially eventually exceeds a quantity increasing linearly, quadratically, or 
(more generally) as a polynomial function.★ 

Construct and compare linear, quadratic, and exponential models and solve 
problems 

Summarize, represent, and interpret data on two categorical and quantitative 
variables 
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intercepts; intervals where the function is increasing, decreasing, positive, or negative; 
relative maximums and minimums; symmetries; end behavior; and periodicity
 

.★ 
MCC9-12.S.ID.6 Represent data on two quantitative variables on a scatter plot, and 
describe how the variables are related.★ 
MCC9-12.S.ID.6a Fit a function to the data; use functions fitted to data to solve 
problems in the context of the data. Use given functions or chooses a function 
suggested by the context. Emphasize linear, quadratic, and exponential models.★ 

Unit 3: Modeling Geometry  

MCC9-12.A.REI.7 Solve a simple system consisting of a linear equation and a quadratic 
equation in two variables algebraically and graphically.  

Solve systems of equations  

MCC9-12.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.   

Translate between the geometric description and the equation for a conic section 

MCC9-12.G.GPE.2 Derive the equation of a parabola given a focus and directrix.   

MCC9-12.G.GPE.4 Use coordinates to prove simple geometric theorems algebraically. 
(Restrict to context of circles and parabolas). 

Use coordinates to prove simple geometric theorems algebraically 

Unit 4: Applications of Probability  

MCC9-12.F.BF.1 Write a function that describes a relationship between two 
quantities.★ (Limit to linear and exponential functions.) 

Build a function that models a relationship between two quantities 

MCC9-12.F.BF.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. (Limit to linear and exponential functions.) 
MCC9-12.F.BF.1b Combine standard function types using arithmetic operations. (Limit 
to linear and exponential functions.) 
MCC9-12.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.★ 

MCC9-12.F.BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), 
and f(x + k) for specific values of k (both positive and negative); find the value of k 
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. (Focus on vertical translations of graphs of 
linear and exponential functions. Relate the vertical translation of a linear function to 
its y-intercept.) 

Build new functions from existing functions 

Construct and compare linear, quadratic,

MCC9-12.F.LE.1 Distinguish between situations that can be modeled with linear 
functions and with exponential functions.★ 

 and exponential models and solve 
problems 

MCC9-12.F.LE.1a Prove that linear functions grow by equal differences over equal 
intervals and that exponential functions grow by equal factors over equal intervals.★ 
MCC9-12.F.LE.1b Recognize situations in which one quantity changes at a constant 
rate per unit interval relative to another.★ 
MCC9-12.F.LE.1c Recognize situations in which a quantity grows or decays by a 
constant percent rate per unit interval relative to another.★ 
MCC9-12.F.LE.2 Construct linear and exponential functions, including arithmetic and 
geometric sequences, given a graph, a description of a relationship, or two input-
output pairs (include reading these from a table).★ 
MCC9-12.F.LE.3 Observe using graphs and tables that a quantity increasing 
exponentially eventually exceeds a quantity increasing linearly, quadratically, or (more 
generally) as a polynomial function.★ 

MCC9-12.F.LE.5 Interpret the parameters in a linear or exponential function in terms 
of a context.★ (Limit exponential functions to those of the form f(x) = 

Interpret expressions for functions in terms of the situation they model 

 + k.) 
Unit 5- Inferences and Conclusions from Data  

MCC9-12.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.★  

Summarize, represent, and interpret data on a single count or measurement variable  

MCC9-12.S.IC.3 Recognize the purposes of and differences among sample surveys, 
experiments, and observational studies; explain how randomization relates to each.★  

Make inferences and justify conclusions from sample surveys, experiments, and 
observational studies  
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MCC9-12.S.ID.4 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.★  

MCC9-12.S.IC.1 Understand statistics as a process for making inferences about 
population parameters based on a random sample from that population.★  

Understand and evaluate random processes underlying statistical experiments  

MCC9-12.S.IC.2 Decide if a specified model is consistent with results from a given data-
generating process, e.g., using simulation.  

MCC9-12.S.IC.4 Use data from a sample survey to estimate a population mean or 
proportion; develop a margin of error through the use of simulation models for 
random sampling.★  
MCC9-12.S.IC.5 Use data from a randomized experiment to compare two treatments; 
use simulations to decide if differences between parameters are significant.★  
MCC9-12.S.IC.6 Evaluate reports based on data.★  

2nd

 
 Semester 

Unit 6 – Polynomial Functions  
Use complex numbers in polynomial identities and equations
MCC9-12.N.CN.8 (+) Extend polynomial identities to the complex numbers.  

.  

MCC9-12.N.CN.9 (+) Know the Fundamental Theorem of Algebra; show that it is true 
for quadratic polynomials.  

MCC9-12.A.SSE.1 Interpret expressions that represent a quantity in terms of its 
context.★  

Interpret the structure of expressions  

MCC9-12.A.SSE.1a Interpret parts of an expression, such as terms, factors, and 
coefficients.★  
MCC9-12.A.SSE.1b Interpret complicated expressions by viewing one or more of their 
parts as a single entity.★  
MCC9-12.A.SSE.2 Use the structure of an expression to identify ways to rewrite it.  

MCC9-12.A.SSE.4 Derive the formula for the sum of a finite geometric series (when the 
common ratio is not 1), and use the formula to solve problems★  

Write expressions in equivalent forms to solve problems  

MCC9-12.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.  

Perform arithmetic operations on polynomials  

MCC9-12.A.APR.2 Know and apply the Remainder Theorem: For a polynomial p(x) and 
a number a, the remainder on division by x – a is p(a), so p(a) = 0 if and only if (x – a) is 
a factor of p(x).  

Understand the relationship between zeros and factors of polynomials  

MCC9-12.A.APR.3 Identify zeros of polynomials when suitable factorizations are 
available, and use the zeros to construct a rough graph of the function defined by the 
polynomial.  
 

MCC9-12.A.APR.4 Prove polynomial identities and use them to describe numerical 
relationships.  

Use polynomial identities to solve problems  

MCC9-12.A.APR.5 (+) Know and apply that the Binomial Theorem gives the expansion 
of (x + y)n in powers of x and y for a positive integer n, where x and y are any numbers, 
with coefficients determined for example by Pascal’s Triangle. (The Binomial Theorem 
can be proved by mathematical induction or by a combinatorial argument.)  

MCC9-12.A.REI.7 Solve a simple system consisting of a linear equation and a quadratic 
equation in two variables algebraically and graphically.  

Solve systems of equations  

MCC9-12.A.REI.11 Explain why the x-coordinates of the points where the graphs of the 
equations y = f(x) and y = g(x) intersect are the solutions of the equation f(x) = g(x); find 
the solutions approximately, 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 

Represent and solve equations and inequalities graphically  

linear, polynomial, rational, absolute value, exponential, and logarithmic functions.★  

MCC9-12.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.★  

Analyze functions using different representations  

MCC9-12.F.IF.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior.★  
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Unit 7: Rational and Radical Relationships 

MCC9-12.A.APR.6 Rewrite simple rational expressions in different forms; write 
a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials 
with the degree of r(x) less than the degree of b(x), using inspection, long division, or, 
for the more complicated examples, a computer algebra system.  

Rewrite rational expressions  

MCC9-12.A.APR.7 (+) Understand that rational expressions form a system analogous 
to the rational numbers, closed under addition, subtraction, multiplication, and 
division by a nonzero rational expression; add, subtract, multiply, and divide rational 
expressions.  

MCC9-12.A.CED.1 Create equations and inequalities in one variable and use them to 
solve problems. Include equations arising from 

Create equations that describe numbers or relationships  

linear and quadratic functions, and 
simple rational and exponential
MCC9-12.A.CED.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales.★  

 functions.★  

(Limit to radical and rational functions.)  

MCC9-12.A.REI.11 Explain why the x-coordinates of the points where the graphs of the 
equations y = f(x) and y = g(x) intersect are the solutions of the equation f(x) = g(x); find 
the solutions approximately, 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 

Represent and solve equations and inequalities graphically  

linear, polynomial, rational, absolute value, exponential, and logarithmic
 

 functions.★  

MCC9-12.A.REI.2 Solve simple rational and radical equations in one variable, and give 
examples showing how extraneous solutions may arise.  

Understand solving equations as a process of reasoning and explain the reasoning  

MCC9-12.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

Interpret functions that arise in applications in terms of the context  

 periodicity
(Limit to radical and rational functions.)  

.★  

MCC9-12.F.IF.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes. (Limit to radical and rational functions.)  

MCC9-12.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.★ 
(Limit to radical and rational functions.)  

Analyze functions using different representations  

MCC9-12.F.IF.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value
MCC9-12.F.IF.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior.★  

 functions.★  

MCC9-12.F.IF.9 Compare properties of two functions each represented in a different 
way (algebraically, graphically, numerically in tables, or by verbal descriptions).  
(Limit to radical and rational functions.)  

Unit 8: Exponential and Logarithms  

MCC9-12.A.SSE.3 Choose and produce an equivalent form of an expression to reveal 
and explain properties of the quantity represented by the expression.★ (Limit to 
exponential and logarithmic functions.)  

Write expressions in equivalent forms to solve problems  

MCC9-12.A.SSE.3c Use the properties of exponents to transform expressions for 
exponential functions.  

MCC9-12.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.★ 
(Limit to exponential and logarithmic functions.)  

Analyze functions using different representations  

MCC9-12.F.IF.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude
MCC9-12.F.IF.8 Write a function defined by an expression in different but equivalent 

.★  

MCC9-12.F.IF.8b Use the properties of exponents to interpret expressions for 
exponential functions. (Limit to exponential and logarithmic functions.)  

MCC9-12.F.BF.5 (+) Understand the inverse relationship between exponents and 
logarithms and use this relationship to solve problems involving logarithms and 
exponents.  

Build new functions from existing functions  

MCC9-12.F.LE.4 For exponential models, express as a logarithm the solution to ab

Construct and compare linear, quadratic, and exponential models and solve 
problems  

(ct) = 
d where a, c, and d are numbers and the base b is 2, 10, or e; evaluate the logarithm 
using technology.★  
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forms to reveal and explain different properties of the function.  
(Limit to exponential and logarithmic functions.)  

Unit 9: Trigonometric Functions  

MCC9-12.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.★ 
(Limit to trigonometric functions.)  

Analyze functions using different representations  

MCC9-12.F.IF.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and
Extend the domain of trigonometric functions using the unit circle  

 trigonometric functions, showing period, midline, and amplitude.★  

MCC9-12.F.TF.1 Understand radian measure of an angle as the length of the arc on the 
unit circle subtended by the angle.  

MCC9-12.F.TF.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. 
 
MCC9-12.F.TF.5 Choose trigonometric functions to model periodic phenomena with 
specified amplitude, frequency, and midline.★  

Model periodic phenomena with trigonometric functions  

MCC9-12.F.TF.8 Prove the Pythagorean identity (sin A)
Prove and apply trigonometric identities  

2 + (cos A)2 = 1 and use it to find 
sin A, cos A, or tan A, given sin A, cos A, or tan A, and the quadrant of the angle.  

Unit 10: Mathematical Modeling  

MCC9-12.A.CED.1 Create equations and inequalities in one variable and use them to 
solve problems. Include equations arising from linear and quadratic functions, and 
simple rational and exponential functions.★  

Create equations that describe numbers or relationships  

MCC9-12.A.CED.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales.★  
MCC9-12.A.CED.3 Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or non-viable 
options in a modeling context.★  
MCC9-12.A.CED.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations.  

MCC9-12.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.★  

Interpret functions that arise in applications in terms of the context  

MCC9-12.F.IF.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes.★  
MCC9-12.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.★  

MCC9-12.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.★  

Analyze functions using different representations  

MCC9-12.F.BF.1 Write a function that describes a relationship between two 
quantities.★  

Build a function that models a relationship between two quantities  

MCC9-12.F.BF.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context.  
MCC9-12.F.BF.1b Combine standard function types using arithmetic operations.  
MCC9-12.F.BF.1c (+) Compose functions.  
Build new functions from existing functions  
MCC9-12.F.BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), 
and f(x + k) for specific values of k (both positive and negative); find the value of k 
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.  
MCC9-12.F.BF.4 Find inverse functions.  
MCC9-12.F.BF.4a Solve an equation of the form f(x) = c for a simple function f that has 
an inverse and write an expression for the inverse.  
MCC9-12.F.BF.4b (+) Verify by composition that one function is the inverse of another.  
MCC9-12.F.BF.4c (+) Read values of an inverse function from a graph or a table, given 
that the function has an inverse.  

MCC9-12.G.GMD.4 Identify the shapes of two-dimensional cross-sections of three-
dimensional objects, and identify three-dimensional objects generated by rotations of 
two-dimensional objects.  

Visualize relationships between two-dimensional and three-dimensional objects  

MCC9-12.G.MG.1 Use geometric shapes, their measures, and their properties to 
describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).★  

Apply geometric concepts in modeling situations  
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MCC9-12.F.IF.7a Graph linear and quadratic functions and show intercepts, maxima, 
and minima.★  
MCC9-12.F.IF.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions.★  
MCC9-12.F.IF.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior.★  
MCC9-12.F.IF.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior.★  
MCC9-12.F.IF.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude.★  
MCC9-12.F.IF.8 Write a function defined by an expression in different but equivalent 
forms to reveal and explain different properties of the function. 
MCC9-12.F.IF.8a Use the process of factoring and completing the square in a quadratic 
function to show zeros, extreme values, and symmetry of the graph, and interpret 
these in terms of a context.  
MCC9-12.F.IF.8b Use the properties of exponents to interpret expressions for 
exponential functions.  
MCC9-12.F.IF.9 Compare properties of two functions each represented in a different 
way (algebraically, graphically, numerically in tables, or by verbal descriptions).  

MCC9-12.G.MG.2 Apply concepts of density based on area and volume in modeling 
situations (e.g., persons per square mile, BTUs per cubic foot).★  
MCC9-12.G.MG.3 Apply geometric methods to solve design problems (e.g., designing 
an object or structure to satisfy physical constraints or minimize cost; working with 
typographic grid systems based on ratios).★  
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Content Area High School Mathematics 

Grade/Course 11/Advanced Algebra  

Unit of Study Unit 6: Mathematical Modeling 

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.G.MG.3 – Apply geometric methods to solve design problems

 

 (e.g., designing an object or 
structure to satisfy physical constraints or minimize cost; working with typographic grid systems based 
on ratios) 

 

Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 
Bloom’s 

 
Apply (all methods listed) 
 
 
Solve (linear, exponential, polynomial, conic, 
radical, and rational equations) 
 
 
 
 

 
Methods (deductive reasoning, formulas, 
definitions, properties, and theorems) 
 
Problems (real-world application) 
 

 
Application (2) 
 
 
Application (2) 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 

 
Geometric methods including deductive reasoning, 
formulas, definitions, properties, and theorems can be 
used to solve design problems. 
 
 
 

 
How do you geometrically solve design problems? 

Explanations and Examples  

Students may use simulation software and modeling software to explore which model best describes a set of data or 
situation. 

 
Next step, create assessments and engaging learning experiences 
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Content Area Mathematics 

Grade/Course 9/Coordinate Algebra, 10/ Analytic Geometry  

Unit of Study Unit 1: Relationships Between Quantities, Unit 5: Quadratic Functions 

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.A.SSE.1. Interpret expressions that represent a quantity in terms of its context
 

. 

 
 

Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 
Bloom’s 

 
Coordinate Algebra – Unit 1 

• Recognize different parts of an 
expression 

• Interpret linear and exponential 
expressions with integer exponents 

 
Analytic Geometry – Unit 5 

• Interpret quadratic functions 
• Compare quadratic functions to 

linear functions 
 

 
Coordinate Algebra – Unit 1 

• Linear Expressions 
• Exponential Expressions 

 
Analytic Geometry – Unit 5 

• Quadratic Functions 
 

 
Knowledge(1) 
 
Comprehension(1) 
 
 

Step 5:  Determine BIG Ideas  (enduring 
understandings students will remember long after the 
unit of study) 
 

Step 6:  Write Essential Questions (these guide instruction 
and assessment for all tasks.  The big ideas are answers to 
the essential questions) 

 
Quantities are represented by algebraic expressions. 
 
Identify the different parts of the expression and 
explain their meaning within the context of a 
problem.   
 
 
 
 
 
 
 
 

 
What are algebraic expressions? 
 
What is a coefficient? 
 
What are the terms of a polynomial? 
 
How can you classify a polynomial by number of terms? 
 
How can you classify a polynomial by degree? 
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Explanations and Examples 

Students should understand the vocabulary for the parts that make up the whole expression and be 
able to identify those parts and interpret there meaning in terms of a context. 
For example in the expression P(1+r)n, r may be the interest rate and 1 + r may be described as the 
“growth factor.” 
 
Understanding the order of operations is essential to unpacking the meaning of a complex algebraic 
expression and to develop a strategy for solving an equation. 
 
Using the commutative, associative and distributive properties enables students to find equivalent 
expressions, which are helpful in solving equations. 
 
 
Consider the formula Surface Area=2B+Ph  

• What are the terms of this formula?  
• What are the coefficients?  

 
Interpret the expression: . Explain the output values possible.   
 

 

Next step, create assessments and engaging learning experiences 
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Content Area Mathematics  

Grade/Course 10/Analytic Geometry 

Unit of Study Unit 7: Applications of Probability  

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.S.CP.5  Recognize and explain the concepts of conditional probability and independence

 

 in 
everyday language and everyday situations. 

 

Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 
Bloom’s 

Conditional Probability 
 
Independence 

Recognize 
 
Explain 

(2) Basic 
Application 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 

 
How to describe a sample space and its related events 
using lists, tree diagrams, principle of counting, Venn 
Diagrams, and two-way tables. 
 
How and when to use the multiplication rule to 
determine joint probability of independent events. 
 
How and when to use conditional probability formulas 
to fid joint probability of dependent events and 
conditional probabilities. 
 
How to use two-way tables to determine simple, joint, 
and conditional probabilities for a given situation. 
 
 
 

 
How do I find the sample space of an everyday event? 
 
How do I calculate probabilities of independent events? 
 
What is an Independent Event? 
 
How do I calculate probabilities of dependent events? 
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Explanations and Examples  

Examples: 

• What is the probability of drawing a heart from a standard deck of cards on a second draw, given that a 
heart was drawn on the first draw and not replaced? Are these events independent or dependent? 

• At Johnson Middle School, the probability that a student takes computer science and French is 0.062. The 
probability that a student takes computer science is 0.43. What is the probability that a student takes 
French given that the student is taking computer science?  

 
Next step, create assessments and engaging learning experiences 
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Content Area Mathematics  

Grade/Course 10/Analytic  Geometry 

Unit of Study Unit 7: Applications of Probability  

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.S.CP.7  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. 

Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 
Bloom’s 

Apply 
 
Interpret  

Addition Rule (2) Basic 
Application 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 

How to use the addition rule appropriately. 
 

Use scenarios that would require the addition rule and 
understand what the components of that rule mean in 
the given scenario. 
 

 
When and how do I use the addition rule? 

Explanations and Examples  

Students could use graphing calculators, simulations, or applets to model probability experiments and interpret 
the outcomes. 

Example: 

• In a math class of 32 students, 18 are boys and 14 are girls. On a unit test, 5 boys and 7 girls made an A 
grade. If a student is chosen at random from the class, what is the probability of choosing a girl or an A 
student? 

Next step, create assessments and engaging learning experiences 
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Content Area High School Math 

Grade/Course 9/ Coordinate Algebra and 10/Analytic Geometry 

Unit of Study Unit 6: Connecting Algebra and Geometry through Coordinates, Unit 6: Modeling Geometry 

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.G.GPE.4 Use coordinates to prove simple geometric theorems

3

 algebraically.  For example, 
prove or disprove that a figure defined by four given points in the coordinate plane is a rectangle; prove 

or disprove that the point (1, ) lies on the circle centered at the origin and containing the point (0, 2). 
 
 
 
Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 

Bloom’s 
 
Use (coordinate formulas) 
 
 
 
Prove (geometric theorems) 
 
 
 

 
Coordinate Algebra:  distance formula , slope 
formula 
 
 
Analytic Geometry:  properties of circles and 
parabolas 
 

Application (2) 
 
 
 
Analysis (3) 
Synthesis (4) 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 

Coordinates can be used to prove simple geometric 
theorems algebraically by applying the distance 
formula, slope formula, and midpoint formula. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

How do you prove geometric theorems using 
coordinates? 
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Explanations and Examples  

Students may use geometric simulation software to model figures and prove simple geometric 
theorems. 
 
Example: Use slope and distance formula to verify the polygon formed by connecting the points (-3, -2), 
(5, 3), (9, 9), (1, 4) is a parallelogram. 

 
Prove or disprove that triangle ABC with coordinates  
A(-1,2), B(1,5), C(-2,7) is an isosceles right triangle.  

 
Take a picture or find a picture which includes a polygon. Overlay the picture on a coordinate plane 
(manually or electronically). Determine the coordinates of the vertices. Classify the polygon. Use the 
coordinates to justify the classification.  

 

Next step, create assessments and engaging learning experiences 
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Content Area Mathematics  

Grade/Course 10/Analytic Geometry 

Unit of Study Unit 5: Quadratic Function  

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.S.ID.6 a   Represent data on two quantitative variables on a scatter plot

a. Fit a function to the data; use functions fitted to data to solve problems in the context of the 
data.  Use given functions or choose a function suggested by the context. Emphasize linear, 

, and describe how the 
variables are related. 

quadratic
 

, and exponential models. 

Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 
Bloom’s 

Represent Data 
 
Describe Relations 
 
Fit a Function 
 
Solve problems in context  
 

Quantitative Variables 
 
Scatter Plot 
 
Quadratic Model 
 

(1) Knowledge 
and 
Comprehension 
(2) Basic 
Application 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 

 
Represent data using scatter plots 
 
Fit quadratic functions to data 
 
Solve problems in context using fitted function 
 
 
 
 
 
 
 
 
 

 
How can I represent two quantitative variables to see if 
they are related? 
 
How do I fit a function to a scatter plot? 
 
How can I use a fitted function to solve real world 
problems? 

Explanations and Examples   
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The residual in a regression model is the difference between the observed and the predicted  for some (  the 
dependent variable and   the independent variable). 

So if we have a model , and a data point  the residual is for this point is: .  
Students may use spreadsheets, graphing calculators, and statistical software to represent data, describe how the 
variables are related, fit functions to data, perform regressions, and calculate residuals. 

Example: 

• Measure the wrist and neck size of each person in your class and make a scatterplot. Find the least 
squares regression line. Calculate and interpret the correlation coefficient for this linear regression model. 
Graph the residuals and evaluate the fit of the linear equations. 

 
Next step, create assessments and engaging learning experiences 
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Content Area High School Math Functions 

Grade/Course 9/Coordinate Algebra; 10/Analytic Geometry 

Unit of Study Unit 3: Linear and Exponential Function,  Unit 5: Quadratic Functions 

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.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. 

 
 
 
 
 
Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 

Bloom’s 
 
Analyze one function 
 
Compare algebraically, graphically, 
numerically in table, or by verbal  descriptions 
 

 
Coordinate Algebra-Unit 3 
Linear Functions 
Exponential Functions 
 
Analytic Geometry-Unit 5 
Quadratic Functions 
Linear Functions (review) 
Exponential Functions (review) 
 

 
Strategic 
Thinking (3) 
 
Synthesis (4) 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 

 
Functions can be represented in four ways—VNAG—
verbally, numerically, algebraically, and graphically. 
 
Students should be able to determine which method 
might be the best for which property. 
 
Strategies for interpreting key features of 
representations.  
 
 
 
 
 

 
What function family is being described? 
 
How do I find the maximum/minimum, average rate of 
change, x/y intercepts, domain, range, and number of 
roots of my function? 
 
How do I compare the key features of two functions 
represented in different ways?   
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Explanations and Examples 

Example: 

• Examine the functions below. Which function has the larger maximum? How do you know? 
 

A.                                                              B.  

Example:                                                           

Which has a greater slope, A or B?  
A. F(x) = 3x + 5 or  
B. A function representing the number of bottle caps in a shoebox where 5 are added each time.   

 
Create a graphic organizer to highlight your understanding of functions and their properties by 
comparing two functions using at least two different representations.  
 

Next step, create assessments and engaging learning experiences 

2082)( 2 +−−= xxxf  
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Content Area Mathematics 

Grade/Course 10/Analytic Geometry  

Unit of Study Unit 5: Quadratic Function  

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.A.REI.4a Use the method of completing the square to transform any quadratic equation in x 
into an equation of the form (x – p)2=q that has the same solutions.  Derive the quadratic formula

MCC9-12.A.REI.4b  Solve 

 from 
this form.   

quadratic equation by inspection (e.g., for x2=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  for 
real numbers a and b. 

Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 
Bloom’s 

 
Derive the quadratic formula by completing 
the square 
 
Complete the square to solve quadratics 
 
Use the quadratic formula to solve quadratics 
 
Use radicals to solve quadratics 
 
Factor to solve quadratics 
 
Recognize when quadratics have complex 
solutions  
 

 
Completing the Square 
 
Quadratic Formula 
 
Radicals 
 
Complex Solutions 
 
Factoring 
 

 
Application(3) 
Analysis (2) 
 
 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 
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Derive the quadratic formula by completing the 
square. 
 
Solve quadratics using radicals, factoring, completing 
the square, and quadratic formula. 
 
 
 
 
 
 

 
What is the process to complete the square? 
 
What is an example of a quadratic you would solve 
using radicals? 
 
What is an example of a quadratic you would solve 
using factoring? 
 
What is an example of a quadratic you would solve 
using completing the square? 
 
What is an example of a quadratic you would solve 
using the quadratic formula? 
 
What is the discriminant? 
 
What does the discriminant reveal about how many and 
what types of solutions a quadratic equation has? 
 
 

Explanations and Examples  

Students should solve by factoring, completing the square, and using the quadratic formula. The zero product 
property is used to explain why the factors are set equal to zero. Students should relate the value of the 
discriminant to the type of root to expect. A natural extension would be to relate the type of solutions to ax2 + bx 
+ c  = 0  to the behavior of the graph of y  = ax2 + bx + c . 

Value of Discriminant Nature of Roots Nature of Graph 

b2 – 4ac = 0 1 real roots intersects x-axis once 

b2 – 4ac > 0  2 real roots intersects x-axis twice 

b2 – 4ac < 0 2 complex roots does not intersect x-axis 

 

• Are the roots of 2x2 + 5 = 2x real or complex? How many roots does it have? Find all solutions of the 
equation. 

• What is the nature of the roots of x2 + 6x + 10 = 0? Solve the equation using the quadratic formula and 
completing the square. How are the two methods related? 

Next step, create assessments and engaging learning experiences 
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Content Area Mathematics 

Grade/Course 9/Coordinate Algebra – 10/Analytic Geometry  

Unit of Study Unit 1: Relationships Between Quantities (Coordinate Algebra), Unit 5: Quadratic Functions 
(Analytic Geometry) 

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.A.CED.2 Create equations in two or more variables to represent relationships between 
quantities; graph equations on coordinate axes with labels and scales
 

. 

 
 
 
Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 

Bloom’s 
 
Coordinate Algebra – Unit 1 

• Create linear equations. 
• Create exponential equations. 

 
Analytic Geometry – Unit 5 

• Create quadratic functions. 
• Compare quadratic functions to linear 

functions. 
 
 

 
Coordinate Algebra – Unit 1 

• Linear Equations 
• Exponential Equations 

 
Analytic Geometry – Unit 5 

• Quadratic Equations 
 

 
Synthesis (2) 
 
Applications (2) 
 
 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 

 
Equations in two or more variables can be used to 
represent relationships.   
 
Represent equations graphically on a labeled and 
scaled coordinate axes. 
 
Manipulate formulas to solve for indicated variables. 
 
The relationship of two or more variables can be 
represented graphically. 
 
 
 
 

 
How do you represent relationships between 
quantities? 
 
How do I create equations in two or more variables to 
represent relationships between quantities?  
 
What the different ways to graph equations on a 
coordinate axes? 
 
What is the difference in the equations of a horizontal, 
vertical, and diagonal line? 
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Explanations and Examples  

Students may collect data from water that is cooling using two thermometers, one measuring Celsius, 
the other Fahrenheit.  From this they can identify the relationship and show that it can be modeled with 
a linear function. 
 
Lava coming from the eruption of a volcano follows a parabolic path. The height h in feet of a piece of 

lava t seconds after it is ejected from the volcano is given by . 
 
After how many seconds does the lava reach its maximum height of 1000 feet?  
 
Write and graph an equation that models the cost of buying and running an air conditioner with a 
purchase price of $250 which costs $0.38/hr to run.  
 
Jeanette can invest $2000 at 3% interest compounded annually or she can invest $1500 at 3.2% interest 
compounded annually. Which is the better investment and why?  
 

Next step, create assessments and engaging learning experiences 
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Content Area Mathematics 

Grade/Course 10/ Analytic Geometry  

Unit of Study Unit 5: Quadratic Functions 

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.A.SSE.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the 
quantity represented by the expression
(Focus on quadratic functions; compare with linear and exponential functions studied in Coordinate Algebra.) 

.★ 

MCC9-12.A.SSE.3a Factor a quadratic expression to reveal the zeros of the function
MCC9-12.A.SSE.3b Complete the square in a quadratic expression to 

 it defines.★ 
reveal the maximum or minimum

 

 value of 
the function it defines.★ 

 
 
Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 

Bloom’s 
Choose 
 
Product 
 
 
Factor  
 
Complete the square 

Equivalent forms of expressions 
 
Properties of the quantity represented by the 
expression 
 
Quadratic Expression to reveal zeros  
 
Reveal the maximum or minimum values  

 
 
Comprehension(1) 
 
 

Step 5:  Determine BIG Ideas  (enduring 
understandings students will remember long after the 
unit of study) 
 

Step 6:  Write Essential Questions (these guide instruction 
and assessment for all tasks.  The big ideas are answers to 
the essential questions) 

 
Write expressions in equivalent forms by factoring to 
find the zeros of a quadratic function and explain the 
meaning of the zeros.  
 
Given a quadratic function explain the meaning of 
the zeros of the function. That is if f(x) = (x – c) (x – a) 
then f(a) = 0 and f(c) = 0.  
 
Given a quadratic expression, explain the meaning of 
the zeros graphically. That is for an expression (x – a) 
(x – c), a and c correspond to the x-intercepts (if a 
and c are real).  
 

 
What is the significance of factoring a quadratic function?   
 
What do the zeros reveal in a quadratic function?  
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Write expressions in equivalent forms by completing 
the square to convey the vertex form, to find the 
maximum or minimum value of a quadratic function, 
and to explain the meaning of the vertex.  
 
Use properties of exponents (such as power of a 
power, product of powers, power of a product, and 
rational exponents, etc.) to write an equivalent form 
of an exponential function to reveal and explain 
specific information about its approximate rate of 
growth or decay.  
 
 

Explanations and Examples 
Students will use the properties of operations to create equivalent expressions. 

Examples: 

• Express 2(x3 – 3x2 + x – 6) – (x – 3)(x + 4) in factored form and use your answer to say for what values of x 
the expression is zero. 

• Write the expression below as a constant times a power of x and use your answer to decide whether the 
expression gets larger or smaller as x gets larger. 

o 
3 2 4

2 3

(2 ) (3 )
( )

x x
x

 

 

Next step, create assessments and engaging learning experiences 
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Content Area Mathematics 

Grade/Course 10/Analytic Geometry  

Unit of Study Unit 5: Quadratic Function  

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.A.SSE.2  Use the structure of an expression to identify ways to rewrite it.  

Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 
Bloom’s 

 
Rewriting Special Products in Factored Form  

 

 
Factoring Special Products 

• Difference of Two Squares 
  

• Perfect Square Trinomials 
  

 

 
Comprehension 
(2) 
 
 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 

 
Factoring Difference of Two Squares 
 
Factoring Perfect Square Trinomials 
 

 
How do you factor the difference of two squares? 
 
How do you factor a perfect square trinomial? 

Explanations and Examples  

Students should extract the greatest common factor (whether a constant, a variable, or a combination of each). If 
the remaining expression is quadratic, students should factor the expression further. 

Example: Factor xxx 352 23 −−  

Next step, create assessments and engaging learning experiences 
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Content Area Mathematics 

Grade/Course 9/Coordinate Algebra, 10/ Analytic Geometry  

Unit of Study Unit 1: Relationships Between Quantities, Unit 5: Quadratic Functions 

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.A.SSE.1. Interpret expressions that represent a quantity in terms of its context
 

. 

 
 

Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 
Bloom’s 

 
Coordinate Algebra – Unit 1 

• Recognize different parts of an 
expression 

• Interpret linear and exponential 
expressions with integer exponents 

 
Analytic Geometry – Unit 5 

• Interpret quadratic functions 
• Compare quadratic functions to 

linear functions 
 

 
Coordinate Algebra – Unit 1 

• Linear Expressions 
• Exponential Expressions 

 
Analytic Geometry – Unit 5 

• Quadratic Functions 
 

 
Knowledge(1) 
 
Comprehension(1) 
 
 

Step 5:  Determine BIG Ideas  (enduring 
understandings students will remember long after the 
unit of study) 
 

Step 6:  Write Essential Questions (these guide instruction 
and assessment for all tasks.  The big ideas are answers to 
the essential questions) 

 
Quantities are represented by algebraic expressions. 
 
Identify the different parts of the expression and 
explain their meaning within the context of a 
problem.   
 
 
 
 
 
 
 
 

 
What are algebraic expressions? 
 
What is a coefficient? 
 
What are the terms of a polynomial? 
 
How can you classify a polynomial by number of terms? 
 
How can you classify a polynomial by degree? 
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Explanations and Examples 

Students should understand the vocabulary for the parts that make up the whole expression and be 
able to identify those parts and interpret there meaning in terms of a context. 
For example in the expression P(1+r)n, r may be the interest rate and 1 + r may be described as the 
“growth factor.” 
 
Understanding the order of operations is essential to unpacking the meaning of a complex algebraic 
expression and to develop a strategy for solving an equation. 
 
Using the commutative, associative and distributive properties enables students to find equivalent 
expressions, which are helpful in solving equations. 
 
 
Consider the formula Surface Area=2B+Ph  

• What are the terms of this formula?  
• What are the coefficients?  

 
Interpret the expression: . Explain the output values possible.   
 

 

Next step, create assessments and engaging learning experiences 
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Content Area Mathematics 

Grade/Course 10th/Analytic Geometry 

Unit of Study Unit 5: Quadratic Functions 

Duration of Unit  
 

Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   

MCC9-12.N.CN.7 Solve quadratic equations with real coefficients that have complex solutions. 

Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 
Bloom’s 

 
Solve (quadratic equations with non-integer 
solutions) 
 

 
Quadratic Equations (with real coefficients) 
 
Solutions (complex and solvable by quadratic 
formula) 

Application (2) 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide instruction 
and assessment for all tasks.  The big ideas are answers to 
the essential questions) 

Quadratic formula can be used to solve quadratic 
equations with complex solutions. 
 
 
Recognize the form of a complex number. 
 
 

How do you solve quadratic equations with real coefficients 
that have solution of the form a + bi and a – bi?  
 
What is a complex solution? 
 
What mathematical process can be used to solve quadratic 
equations with non-integer solutions?  

Explanations and Examples  

Examples: 

• Within which number system can x2 = – 2 be solved? Explain how you know. 
• Solve x2+ 2x + 2 = 0 over the complex numbers. 
• Find all solutions of  2x2 + 5 = 2x and express them in the form a + bi. 

 
Next step, create assessments and engaging learning experiences 
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Content Area Mathematics 

Grade/Course 10 / Analytic Geometry 

Unit of Study Unit 4:  Extending the Number System 

Duration of Unit  

 
Insert a CCGPS standard below (include code). CIRCLE the SKILLS that students need to be able to do and 
UNDERLINE the CONCEPTS that students need to know.   
MCC9-12.N.RN.2   Rewrite expressions involving radicals and rational exponents using the properties of 
exponents
 

. 

 
 
 
 
Skills (what students must be able to do) Concepts (what students need to know) DOK Level / 

Bloom’s 
 
Use properties of exponents to rewrite radical 
and rational exponent expressions in multiple 
forms.  
 
 

 
Properties of Exponents 
 
Expressions 
 
Radicals 
 
Rational Exponents 
 
 

Application (2) 

Step 5:  Determine BIG Ideas  (enduring understandings 
students will remember long after the unit of study) 
 

Step 6:  Write Essential Questions (these guide 
instruction and assessment for all tasks.  The big ideas are 
answers to the essential questions) 

 
Properties of exponents can be applied to write radical 
and rational exponent expressions in various forms. 
 
Convert from radical representation to using rational 
exponents and vice versa.   
 
Know equivalent expressions for real numbers to 
include radicals and numbers in exponential form.  
 
 
 
 
 
 
 

 
How do you write radical expressions in exponential 
form? 
 
How do you determine when a rational exponential 
expression can be rewritten in its radical form? 
 
How do you write a rational exponential expression in 
its radical form? 
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Explanations and Examples  

Examples: 

• 
2

3 2 35 5=  ; 
2

3 235 5=  

• Rewrite using fractional exponents:  
4

5 45 516 2 2= =  

• Rewrite 
2

x
x

in at least three alternate forms.  

Solution: 
3
2

3 3
2

1 1 1x
x xxx

−
= = =  

• Rewrite 4 42− using only rational exponents. 

• Rewrite 3 3 23 3 1x x x+ + +  in simplest form. 
 

Stress the two rules of rational exponents: 1) the numerator of the exponent is the base’s power and 2) 
the denominator of the exponent is the order of the root. When evaluating expressions involving 
rational exponents, it is often helpful to break an exponent into its parts – a power and a root – and 
then decide if it is easier to perform the root operation or the exponential operation first.  
 
Model the use of precise mathematics vocabulary (e.g., base, exponent, radical, root, cube root, square 
root etc.).  
 

Next step, create assessments and engaging learning experiences 
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