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PRE-CALCULUS CURRICULUM 
UNIT 1- MODELING QUADRATIC FUNCTIONS 

 

 

STATE STANDARDS 
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve a 

real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary of 

the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision 
9.1.12.A.1 Differentiate between the types of taxes and employee benefits 
9.1.12.A.3 Analyze the relationships between various careers and personal earning 

goals  
9.1.12.A.4 Identify a career goal and develop a plan and timetable for achieving it 
9.1.12.E.1 Evaluate the appropriateness of various types of monetary transactions for 

various situations 
9.1.12.F.1 Relate a country’s economic system of production and consumption may 

be a means to achieve significant societal goals 
9.1.12.C.4   Compare and contrast the advantages and disadvantages of various types 

of mortgages 

9.1.12.D.1   Calculate long and short term returns on investments 

9.1.12.F.2   Assess the impact of emerging global events on financial planning 

 

NJSLS.N-Q.A.1 Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays. 

NJSLS.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

NJSLS.N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

NJSLS.N-CN.A.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. 

NJSLS.N-CN.A.2 Use the relation 𝑖2 = −1 and the commutative, associative, and 

distributive properties to add, subtract, and multiply complex numbers. 

NJSLS.N-CN.A.3 (+) Find the conjugate of a complex number; use conjugates to find 
moduli and quotients of complex numbers. 

NJSLS.N-CN.C.7 Solve quadratic equations with real coefficients that have complex 
solutions. 
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NJSLS.N-CN.C.9 (+) Know the Fundamental Theorem of Algebra; show that it is true 
for quadratic polynomials. 

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

NJSLS.A-SSE.A.1a  Interpret parts of an expression, such as terms, factors, and     
coefficients. 

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

NJSLS.A-SSE.A.2 Use the structure of an expression to identify ways to rewrite it. For 
example, see 𝑥4 − 𝑦4 as (𝑥2)2 − (𝑦2)2, thus recognizing it as a difference of squares 

that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

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

NJSLS.A-SSE.B.3a Factor a quadratic expression to reveal the zeros of the function it 
defines. 

NJSLS.A-SSE.B.3b Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

NJSLS.A-SSE.B.3c Use the properties of exponents to transform expressions for 
exponential functions. For example the expression 1.15𝑡 can be rewritten as 

(1.151 12⁄ )
12𝑡

≈ 1.01212𝑡to reveal the approximate equivalent monthly interest rate if the 

annual rate is 15%. 

NJSLS.A-CED.A.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. 

NJSLS.A-CED.A.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales. 

NJSLS.A-CED.A.3 Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or nonviable options in 
a modeling context. For example, represent inequalities describing nutritional and cost 
constraints on combinations of different foods. 

NJSLS.A-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to 
highlight resistance R. 

NJSLS.A-REI.A.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that the 
original equation has a solution. Construct a viable argument to justify a solution 
method. 

NJSLS.A-REI.B.4 Solve quadratic equations in one variable. 

NJSLS.A-REI.B.4a Use the method of completing the square to transform any 
quadratic equation in x into an equation of the form (x – p)2 = q that has the same 
solutions. Derive the quadratic formula from this form. 
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NJSLS.A-REI.B.4b Solve quadratic equations 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 a ± bi for real numbers a and b. 

NJSLS.A-REI.D.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 
linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 

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

NJSLS.F-IF.A.2 Use function notation, evaluate functions for inputs in their domains, 
and interpret statements that use function notation in terms of a context. 

NJSLS.F-IF.B.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. 

NJSLS.F-IF.B.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes. For example, if the function h(n) gives the 
number of person-hours it takes to assemble n engines in a factory, then the positive 
integers would be an appropriate domain for the function. 

NJSLS.F-IF.B.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. 

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

NJSLS.F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

NJSLS.F-IF.C.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions. 

NJSLS.F-IF.C.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude. 

NJSLS.F-IF.C.8 Write a function defined by an expression in different but equivalent 
forms to reveal and explain different properties of the function. 
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NJSLS.F-IF.C.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. 

NJSLS.F-IF.C.8b Use the properties of exponents to interpret expressions for 
exponential functions. For example, identify percent rate of change in functions such as 

𝑦 = (1.02)𝑡, 𝑦 = (0.97)𝑡, 𝑦 = (1.01)12𝑡, 𝑦 = (1.2)𝑡 10⁄ , and classify them as representing 
exponential growth or decay. 

NJSLS.F-IF.C.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. 

NJSLS.F-BF.A.1 Write a function that describes a relationship between two quantities. 

NJSLS.F-BF.A.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

NJSLS.F-BF.A.1b Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling body by adding a 
constant function to a decaying exponential, and relate these functions to the model. 

NJSLS.F-BF.A.1c (+) Compose functions. For example, if T(y) is the temperature in the 
atmosphere as a function of height, and h(t) is the height of a weather balloon as a 
function of time, then T(h(t)) is the temperature at the location of the weather balloon as 
a function of time. 

NJSLS.F-BF.B.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. 

NJSLSA.R1.  Read closely to determine what the text says explicitly and to make 
logical inferences and relevant connections from it; cite specific textual evidence when 
writing or speaking to support conclusions drawn from the text. 
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas. 
NJSLSA.R4. Interpret words and phrases as they are used in a text, including 
determining technical, connotative, and figurative meanings, and analyze how specific 
word choices shape meaning or tone. 
NJSLSA.W1. Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 
 

 

Mathematical Practices 
1. Make sense of problems and persevere in solving them. 

2. Reason abstractly and quantitatively. 

3. Construct viable arguments and critique the reasoning of others. 

4. Model with mathematics. 
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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. 

Science and Engineering Practices 
1. Developing and using models 

2. Analyzing and interpreting data 

3. Constructing explanations and designing solutions 

4. Obtaining, evaluating, and communicating information 

CRP1 Act as a responsible and contributing citizen and employee  
CRP2  Apply appropriate academic and technical skills  
CRP4  Communicate clearly and effectively and with reason  
CRP5  Consider the environmental, social and economic impacts of decisions  
CRP6  Demonstrate creativity and innovation  
CRP7  Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management 
CRP11 Use technology to enhance productivity  
CRP12 Work productively in teams while using cultural global competence  
 
 

BIG IDEAS/COMMON THREADS 
All students will understand the meaning of numbers, how they may be represented and 
the relationships among them. They will perform computations and acquire knowledge 
of the physical world from the point of view of quantitative relationships. 
 

ENDURING UNDERSTANDINGS 
Quadratic functions can be utilized to model real-world situations and solve problems. 
 

ESSENTIAL QUESTIONS 
PRIMARY:  What information is needed to derive a quadratic model? 
SECONDARY:  How can a quadratic model be used to answer real-world problems? 
 

ASSESSMENT 
Unit 1 Assessment 

 
LESSON OBJECTIVES 
Students will be able to… 

• understand the characteristics of each form of a quadratic function (vertex, 
standard, and factored).  

• understand if a real-world problem can be modeled by a quadratic function. 

• understand that a quadratic function can be used to model behavior and provide 
solutions to problems. 

• understand how to use given information to create a quadratic model. 
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LESSON SKILLS 
Students will be able to… 

• covert amongst the three forms of quadratic functions (vertex, standard, and 
factored). 

• state the vertex of a given quadratic function; and explain whether it is a 
maximum or minimum. 

• extrapolate pertinent information from a real-world situation. 

• use pertinent information to create a quadratic model. 

• utilize a quadratic model of a real-world situation to determine a value for the 
independent and/or dependent variable. 

• interpret these results in the context of the real-world situation. 

• develop expertise through research about a problem and make a claim to 
support a solution 

• work as a contributing member of a team to achieve specific outcomes 

• show respect for divergent points of view by acknowledging them 

• recognize how digital media impacts a person’s perspective 

• show the self-discipline to do your best, reach a goal or perform an assigned task 
with good work quality 

• apply technology to enhance meaning, communication and productivity  

 
RESOURCES 
Text:  Prentice Hall PreCalculus: Enhanced with Graphing Utilities 
Technology:  Prentice Hall Online Resources; TI-Nspire Teacher Software; Geometer’s 
Sketchpad; Graphing Calculator. 

 

PACING:  2 weeks 
 
Modifications for IEP, 504, ELL, G&T, and At-Risk Students 

• Reading resources will be provided to accommodate different reading levels. 

• Students will be given options on types of products that will show mastery of a 

specific skill. 

• Learning modules will contain learning resources, including but not limited to 

OneNote, videos, primary sources, PowerPoint, and Movie Maker. 
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PRE-CALCULUS CURRICULUM 
UNIT 2 – PIECEWISE FUNCTIONS 

 

 

STATE STANDARDS 
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve a 

real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary of 

the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision 
9.1.12.A.1 Differentiate between the types of taxes and employee benefits 
9.1.12.A.3 Analyze the relationships between various careers and personal earning 

goals  
9.1.12.A.4 Identify a career goal and develop a plan and timetable for achieving it 
9.1.12.E.1 Evaluate the appropriateness of various types of monetary transactions for 

various situations 
9.1.12.F.1 Relate a country’s economic system of production and consumption may 

be a means to achieve significant societal goals 
9.1.12.C.4   Compare and contrast the advantages and disadvantages of various types 

of mortgages 

9.1.12.D.1   Calculate long and short term returns on investments 

9.1.12.F.2   Assess the impact of emerging global events on financial planning 

 

NJSLS.N-Q.A.1 Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays. 

NJSLS.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

NJSLS.N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

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

NJSLS.A-SSE.A.1a Interpret parts of an expression, such as terms, factors, and 
coefficients. 

NJSLS.A-SSE.A.1b Interpret complicated expressions by viewing one or more of their 
parts as a single entity. For example, interpret 𝑃(1 + 𝑟)𝑛  as the product of P and a 
factor not depending on P. 
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NJSLS.A-SSE.A.2 Use the structure of an expression to identify ways to rewrite it. For 
example, see 𝑥4 − 𝑦4 as (𝑥2)2 − (𝑦2)2, thus recognizing it as a difference of squares 

that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

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

NJSLS.A-SSE.B.3a Factor a quadratic expression to reveal the zeros of the function it 
defines. 

NJSLS.A-SSE.B.3b Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

NJSLS.A-SSE.B.3c Use the properties of exponents to transform expressions for 
exponential functions. For example the expression 1.15𝑡 can be rewritten as 

(1.151 12⁄ )
12𝑡

≈ 1.01212𝑡to reveal the approximate equivalent monthly interest rate if the 

annual rate is 15%. 

NJSLS.A-CED.A.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. 

NJSLS.A-CED.A.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales. 

NJSLS.A-CED.A.3 Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or nonviable options in 
a modeling context. For example, represent inequalities describing nutritional and cost 
constraints on combinations of different foods. 

NJSLS.A-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to 
highlight resistance R. 

NJSLS.A-REI.A.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that the 
original equation has a solution. Construct a viable argument to justify a solution 
method. 

NJSLS.A-REI.D.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 
linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 

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

NJSLS.F-IF.A.2 Use function notation, evaluate functions for inputs in their domains, 
and interpret statements that use function notation in terms of a context. 

NJSLS.F-IF.B.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 
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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. 

NJSLS.F-IF.B.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes. For example, if the function h(n) gives the 
number of person-hours it takes to assemble n engines in a factory, then the positive 
integers would be an appropriate domain for the function. 

NJSLS.F-IF.B.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. 

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

NJSLS.F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

NJSLS.F-IF.C.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions. 

NJSLS.F-IF.C.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude. 

NJSLS.F-IF.C.8 Write a function defined by an expression in different but equivalent 
forms to reveal and explain different properties of the function. 

NJSLS.F-IF.C.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. 

NJSLS.F-IF.C.8b Use the properties of exponents to interpret expressions for 
exponential functions. For example, identify percent rate of change in functions such as 

𝑦 = (1.02)𝑡, 𝑦 = (0.97)𝑡, 𝑦 = (1.01)12𝑡, 𝑦 = (1.2)𝑡 10⁄ , and classify them as representing 
exponential growth or decay. 

NJSLS.F-IF.C.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. 

NJSLS.F-BR.A.1 Write a function that describes a relationship between two quantities. 

NJSLS.F-BR.A.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

NJSLS.F-BR.A.1b Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling body by adding a 
constant function to a decaying exponential, and relate these functions to the model. 
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NJSLS.F-BR.A.1c (+) Compose functions. For example, if T(y) is the temperature in the 
atmosphere as a function of height, and h(t) is the height of a weather balloon as a 
function of time, then T(h(t)) is the temperature at the location of the weather balloon as 
a function of time. 

NJSLS.F-BF.B.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. 

NJSLSA.R1.  Read closely to determine what the text says explicitly and to make 
logical inferences and relevant connections from it; cite specific textual evidence when 
writing or speaking to support conclusions drawn from the text. 
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas. 
NJSLSA.R4. Interpret words and phrases as they are used in a text, including 
determining technical, connotative, and figurative meanings, and analyze how specific 
word choices shape meaning or tone. 
NJSLSA.W1. Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 
 

 

Mathematical Practices 
1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

Science and Engineering Practices 
1. Developing and using models 

2. Analyzing and interpreting data 

3. Constructing explanations and designing solutions 

4. Obtaining, evaluating, and communicating information 

CRP1 Act as a responsible and contributing citizen and employee  
CRP2  Apply appropriate academic and technical skills  
CRP4  Communicate clearly and effectively and with reason  
CRP5  Consider the environmental, social and economic impacts of decisions  
CRP6  Demonstrate creativity and innovation  
CRP7  Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management 
CRP11 Use technology to enhance productivity  
CRP12 Work productively in teams while using cultural global competence  
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BIG IDEAS/COMMON THREADS 
All students will understand the meaning of numbers, how they may be represented and 
the relationships among them. They will perform computations and acquire knowledge 
of the physical world from the point of view of quantitative relationships. 
 

ENDURING UNDERSTANDINGS 
A piecewise-defined function is a function whose definition changes depending on the 
value of the independent variable. 
 

ESSENTIAL QUESTIONS 
PRIMARY:  How does the function value of a piecewise function depend on the domain 
restriction? 
SECONDARY:  What strategies should be employed in order to graph a piecewise 
function? 
 

ASSESSMENT 
Unit 2 Assessment 

 
LESSON OBJECTIVES 
Students will be able to… 

• understand that piecewise functions can be interpreted as many separate 
functions with a restricted domain for each. 

• understand function parameters relate to graph transformations. 

• understand that evaluating a piecewise function involves determining which piece 
(equation) to use.  

 

LESSON SKILLS 
Students will be able to… 

• graph the parent functions, including linear, absolute value, quadratic, cubic, 
square root, and cube root. 

• graph transformations of each parent function. 

• determine how the restricted domain of a piecewise function affects the graph. 

• graph a given piecewise function. 

• state the domain and range of a piecewise function, given the graph. 

• evaluate a piecewise function, at a given value using either a function or a graph. 

• develop expertise through research about a problem and make a claim to 
support a solution 

• work as a contributing member of a team to achieve specific outcomes 

• show respect for divergent points of view by acknowledging them 

• recognize how digital media impacts a person’s perspective 

• show the self-discipline to do your best, reach a goal or perform an assigned task 
with good work quality 
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• apply technology to enhance meaning, communication and productivity  

 

RESOURCES 
Text:  Prentice Hall PreCalculus: Enhanced with Graphing Utilities 
Technology:  Prentice Hall Online Resources; TI-Nspire Teacher Software; Geometer’s 
Sketchpad; Graphing Calculator. 
 

PACING:  3 weeks 
 
Modifications for IEP, 504, ELL, G&T, and At-Risk Students 

• Reading resources will be provided to accommodate different reading levels. 

• Students will be given options on types of products that will show mastery of a 

specific skill. 

• Learning modules will contain learning resources, including but not limited to 

OneNote, videos, primary sources, PowerPoint, and Movie Maker. 

PRE-CALCULUS CURRICULUM 
UNIT 3 – POLYNOMIAL FUNCTIONS 

 

 

STATE STANDARDS 
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve a 

real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary of 

the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision 
9.1.12.A.1 Differentiate between the types of taxes and employee benefits 
9.1.12.A.3 Analyze the relationships between various careers and personal earning 

goals  
9.1.12.A.4 Identify a career goal and develop a plan and timetable for achieving it 
9.1.12.E.1 Evaluate the appropriateness of various types of monetary transactions for 

various situations 
9.1.12.F.1 Relate a country’s economic system of production and consumption may 

be a means to achieve significant societal goals 
9.1.12.C.4   Compare and contrast the advantages and disadvantages of various types 

of mortgages 

9.1.12.D.1   Calculate long and short term returns on investments 

9.1.12.F.2   Assess the impact of emerging global events on financial planning 
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NJSLS.N-Q.A.1 Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays. 

NJSLS.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

NJSLS.N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

NJSLS.N-CN.A.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. 

NJSLS.N-CN.A.2 Use the relation 𝑖2 = −1 and the commutative, associative, and 
distributive properties to add, subtract, and multiply complex numbers. 

NJSLS.N-CN.A.3 (+) Find the conjugate of a complex number; use conjugates to find 
moduli and quotients of complex numbers. 

NJSLS.N-CN.B.4 (+) Represent complex numbers on the complex plane in rectangular 
and polar form (including real and imaginary numbers), and explain why the rectangular 
and polar forms of a given complex number represent the same number. 

NJSLS.N-CN.B.5 (+) Represent addition, subtraction, multiplication, and conjugation of 
complex numbers geometrically on the complex plane; use properties of this 

representation for computation. For example, (1 + √3𝑖)
3

= 8 because (–1 + √3 i) has 

modulus 2 and argument 120°. 

NJSLS.N-CN.B.6 (+) Calculate the distance between numbers in the complex plane as 
the modulus of the difference, and the midpoint of a segment as the average of the 
numbers at its endpoints. 

NJSLS.N-CN.C.7 Solve quadratic equations with real coefficients that have complex 
solutions. 

NJSLS.N-CN.C.8 (+) Extend polynomial identities to the complex numbers. For 
example, rewrite 𝑥2 + 4 as (𝑥 + 2𝑖)(𝑥 − 2𝑖). 

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

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

NJSLS.A-SSE.A.1a Interpret parts of an expression, such as terms, factors, and 
coefficients. 

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

NJSLS.A-SSE.A.2 Use the structure of an expression to identify ways to rewrite it. For 
example, see 𝑥4 − 𝑦4 as (𝑥2)2 − (𝑦2)2, thus recognizing it as a difference of squares 

that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

NJSLS.A-SSE.B.3 Choose and produce an equivalent form of an expression to reveal 
and explain properties of the quantity represented by the expression. 
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NJSLS.A-SSE.B.3a Factor a quadratic expression to reveal the zeros of the function it 
defines. 

NJSLS.A-SSE.B.3b Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

NJSLS.A-SSE.B.3c Use the properties of exponents to transform expressions for 
exponential functions. For example the expression 1.15𝑡 can be rewritten as 

(1.151 12⁄ )
12𝑡

≈ 1.01212𝑡to reveal the approximate equivalent monthly interest rate if the 

annual rate is 15%. 

NJSLS.A-APR.A.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. 

Understand the relationship between zeros and factors of polynomials  

NJSLS.A-APR.B.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). 

NJSLS.A-APR.B.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. 

NJSLS.A-APR.C.4  Prove polynomial identities and use them to describe numerical 
relationships. For example, the polynomial identity (𝑥2 + 𝑦2)2 = (𝑥2 − 𝑦2)2 + (2𝑥𝑦)2 can 
be used to generate Pythagorean triples. 

NJSLS.A-APR.C.5 (+) Know and apply the Binomial Theorem for 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. 

NJSLS.A-CED.A.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. 

NJSLS.A-CED.A.2  Create equations in two or more variables to represent 
relationships between quantities; graph equations on coordinate axes with labels and 
scales. 

NJSLS.A-CED.A.3  Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or nonviable options in 
a modeling context. For example, represent inequalities describing nutritional and cost 
constraints on combinations of different foods. 

NJSLS.A-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to 
highlight resistance R. 

NJSLS.A-REI.A.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that the 
original equation has a solution. Construct a viable argument to justify a solution 
method. 
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NJSLS.A-REI.D.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 
linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 

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

NJSLS.F-IF.A.2 Use function notation, evaluate functions for inputs in their domains, 
and interpret statements that use function notation in terms of a context. 

NJSLS.F-IF.B.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. 

NJSLS.F-IF.B.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes. For example, if the function h(n) gives the 
number of person-hours it takes to assemble n engines in a factory, then the positive 
integers would be an appropriate domain for the function. 

NJSLS.F-IF.B.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. 

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

NJSLS.F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

NJSLS.F-IF.C.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions. 

NJSLS.F-IF.C.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude. 

NJSLS.F-IF.C.8 Write a function defined by an expression in different but equivalent 
forms to reveal and explain different properties of the function. 

NJSLS.F-IF.C.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. 

NJSLS.F-IF.C.8b Use the properties of exponents to interpret expressions for 
exponential functions. For example, identify percent rate of change in functions such as 
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𝑦 = (1.02)𝑡, 𝑦 = (0.97)𝑡, 𝑦 = (1.01)12𝑡, 𝑦 = (1.2)𝑡 10⁄ , and classify them as representing 
exponential growth or decay. 

NJSLS.F-IF.C.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. 

NJSLS.F-BF.A.1 Write a function that describes a relationship between two quantities. 

NJSLS.F-BF.A.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

NJSLS.F-BF.A.1b Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling body by adding a 
constant function to a decaying exponential, and relate these functions to the model. 

NJSLS.F-BF.A.1c (+) Compose functions. For example, if T(y) is the temperature in the 
atmosphere as a function of height, and h(t) is the height of a weather balloon as a 
function of time, then T(h(t)) is the temperature at the location of the weather balloon as 
a function of time. Build new functions from existing functions  

NJSLS.F-BF.B.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. 

NJSLSA.R1.  Read closely to determine what the text says explicitly and to make 
logical inferences and relevant connections from it; cite specific textual evidence when 
writing or speaking to support conclusions drawn from the text. 
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas. 
NJSLSA.R4. Interpret words and phrases as they are used in a text, including 
determining technical, connotative, and figurative meanings, and analyze how specific 
word choices shape meaning or tone. 
NJSLSA.W1. Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 
 

 

Mathematical Practices 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

Science and Engineering Practices 
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1. Developing and using models 

2. Analyzing and interpreting data 

3. Constructing explanations and designing solutions 

4. Obtaining, evaluating, and communicating information 

CRP1 Act as a responsible and contributing citizen and employee  
CRP2  Apply appropriate academic and technical skills  
CRP4  Communicate clearly and effectively and with reason  
CRP5  Consider the environmental, social and economic impacts of decisions  
CRP6  Demonstrate creativity and innovation  
CRP7  Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management 
CRP11 Use technology to enhance productivity  
CRP12 Work productively in teams while using cultural global competence  

 
BIG IDEAS/COMMON THREADS 
All students will understand the meaning of numbers, how they may be represented and 
the relationships among them. They will perform computations and acquire knowledge 
of the physical world from the point of view of quantitative relationships. 

 
ENDURING UNDERSTANDINGS 
Polynomial functions progress beyond simple linear and quadratic relationships, 
providing a means to modeling real-world situations more accurately. 
 

ESSENTIAL QUESTIONS 
PRIMARY:  What are the important characteristics necessary to graph a polynomial 
function? 
SECONDARY:   What methods can be utilized to determine these characteristics? 
 

ASSESSMENT 
Unit 3 Assessment 
 

LESSON OBJECTIVES 
Students will be able to… 

• understand that an even function has symmetry about the y-axis and 
)()( xfxf −=  for all values of x. 

• understand that an odd function has symmetry about the origin and 
)()( xfxf −=− . 

•  understand that a function is neither odd nor even if )()( xfxf −−  and 

( ) ( )f x f x−  . 

• understand that the end behavior of a polynomial function is determined by the 
leading coefficient and the degree of the function. 

• understand that end behavior refers to the values of f(x) as x approaches either 
 . 
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• understand that the real number roots/zeros of a function are the x-intercepts of 
the corresponding graph; and that the multiplicity of each root determines the 
graphs behavior at that root/zero. 

• understand that the Factor Theorem states if a polynomial is divided by a 
binomial in the form x-a with a remainder of 0 that x-a is a factor of the original 
polynomial. 

• understand that the Remainder Theorem provides an alternative method of 
evaluating functions. 

• understand that the Fundamental Theorem of Algebra states that the degree of a 
polynomial function implies the number of total occurrences of roots/zeros. 

• understand that real and imaginary number sets are disjoint, with both belonging 
to the complex number system. 

 

LESSON SKILLS 
Students will be able to… 

• determine if a function is even, odd, or neither for all values of x. 

• state the end behavior of the graph of a polynomial function. 

• Use correct notation involving end behavior, if →x  then →)(xf . 

• find the roots/zeros of a polynomial function by factoring. 

• sketch a polynomial function using end behavior, intercepts, and the multiplicity 
of each root. 

• find the roots/zeros of a polynomial function through long division or synthetic 
division. 

• use the Factor Theorem to determine if a binomial in the form x-a is a factor of a 
polynomial function. 

• use the Remainder Theorem to evaluate a polynomial function for a given value. 

• use the Rational Root Theorem to determine candidates for rational zeros of the 
function. 

• write a degree n polynomial function, given information about the zeros of the 
function and the coordinates of a point on the graph. 

• state the number of roots/zeros of a polynomial functions, given either the 
polynomial function or the degree of the polynomial function. 

• use polynomial functions to model real-world situations. 

• perform operations with complex numbers, including addition, subtraction, 
multiplication, and division. 

• find the magnitude of a complex number. 

• graph any complex number on the complex plane. 

• develop expertise through research about a problem and make a claim to 
support a solution 

• work as a contributing member of a team to achieve specific outcomes 

• show respect for divergent points of view by acknowledging them 

• recognize how digital media impacts a person’s perspective 

• show the self-discipline to do your best, reach a goal or perform an assigned task 
with good work quality 
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• apply technology to enhance meaning, communication and productivity  

 
RESOURCES 
Text:  Prentice Hall PreCalculus: Enhanced with Graphing Utilities 
Technology:  Prentice Hall Online Resources; TI-Nspire Teacher Software; Geometer’s 
Sketchpad; Graphing Calculator. 
 

PACING:  6 weeks 
 
Modifications for IEP, 504, ELL, G&T, and At-Risk Students 

• Reading resources will be provided to accommodate different reading levels. 

• Students will be given options on types of products that will show mastery of a 

specific skill. 

• Learning modules will contain learning resources, including but not limited to 

OneNote, videos, primary sources, PowerPoint, and Movie Maker. 
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PRE-CALCULUS CURRICULUM 
UNIT 4 – INVERSE RELATIONSHIPS 

 

 

STATE STANDARDS 
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve a 

real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary of 

the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision 
9.1.12.A.1 Differentiate between the types of taxes and employee benefits 
9.1.12.A.3 Analyze the relationships between various careers and personal earning 

goals  
9.1.12.A.4 Identify a career goal and develop a plan and timetable for achieving it 
9.1.12.E.1 Evaluate the appropriateness of various types of monetary transactions for 

various situations 
9.1.12.F.1 Relate a country’s economic system of production and consumption may 

be a means to achieve significant societal goals 
9.1.12.C.4   Compare and contrast the advantages and disadvantages of various types 

of mortgages 

9.1.12.D.1   Calculate long and short term returns on investments 

9.1.12.F.2   Assess the impact of emerging global events on financial planning 

 

NJSLS.N-Q.A.1 Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays. 

NJSLS.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

NJSLS.N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

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

NJSLS.A-SSE.A.1a Interpret parts of an expression, such as terms, factors, and 
coefficients. 

NJSLS.A-SSE.A.1b Interpret complicated expressions by viewing one or more of their 
parts as a single entity. For example, interpret 𝑃(1 + 𝑟)𝑛  as the product of P and a 
factor not depending on P. 
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NJSLS.A-SSE.A.2 Use the structure of an expression to identify ways to rewrite it. For 
example, see 𝑥4 − 𝑦4 as (𝑥2)2 − (𝑦2)2, thus recognizing it as a difference of squares 

that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

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

NJSLS.A-SSE.B.3a  Factor a quadratic expression to reveal the zeros of the function it 
defines. 

NJSLS.A-SSE.B.3b Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

NJSLS.A-SSE.B.3c Use the properties of exponents to transform expressions for 
exponential functions. For example the expression 1.15𝑡 can be rewritten as 

(1.151 12⁄ )
12𝑡

≈ 1.01212𝑡to reveal the approximate equivalent monthly interest rate if the 

annual rate is 15%. 

NJSLS.A-CED.A.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. 

NJSLS.A-CED.A.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales. 

NJSLS.A-CED.A.3 Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or nonviable options in 
a modeling context. For example, represent inequalities describing nutritional and cost 
constraints on combinations of different foods. 

NJSLS.A-CED.A.4  Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to 
highlight resistance R. 

NJSLS.A-REI.A.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that the 
original equation has a solution. Construct a viable argument to justify a solution 
method. 

NJSLS.A-REI.D.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 
linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 

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

NJSLS.F-IF.A.2 Use function notation, evaluate functions for inputs in their domains, 
and interpret statements that use function notation in terms of a context. 

NJSLS.F-IF.B.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 
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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. 

NJSLS.F-IF.B.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes. For example, if the function h(n) gives the 
number of person-hours it takes to assemble n engines in a factory, then the positive 
integers would be an appropriate domain for the function. 

NJSLS.F-IF.B.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. 

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

NJSLS.F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

NJSLS.F-IF.C.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions. 

NJSLS.F-IF.C.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude. 

NJSLS.F-IF.C.8 Write a function defined by an expression in different but equivalent 
forms to reveal and explain different properties of the function. 

NJSLS.F-IF.C.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. 

NJSLS.F-IF.C.8b Use the properties of exponents to interpret expressions for 
exponential functions. For example, identify percent rate of change in functions such as 

𝑦 = (1.02)𝑡, 𝑦 = (0.97)𝑡, 𝑦 = (1.01)12𝑡, 𝑦 = (1.2)𝑡 10⁄ , and classify them as representing 
exponential growth or decay. 

NJSLS.F-IF.C.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. 

NJSLS.F-BF.A.1 Write a function that describes a relationship between two quantities. 

NJSLS.F-BF.A.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

NJSLS.F-BF.A.1b Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling body by adding a 
constant function to a decaying exponential, and relate these functions to the model. 
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NJSLS.F-BF.A.1c (+) Compose functions. For example, if T(y) is the temperature in the 
atmosphere as a function of height, and h(t) is the height of a weather balloon as a 
function of time, then T(h(t)) is the temperature at the location of the weather balloon as 
a function of time. 

NJSLS.F-BF.B.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. 

NJSLS.F-BR.B.4 Find inverse functions. 

NJSLS.F-BR.B.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. For example, 𝑓(𝑥) = 2𝑥3 or 𝑓(𝑥) =
(𝑥 + 1) (𝑥 − 1)⁄  for x ≠ 1. 

NJSLS.F-BR.B.4b (+) Verify by composition that one function is the inverse of another. 

NJSLS.F-BR.B.4c (+) Read values of an inverse function from a graph or a table, given 
that the function has an inverse. 

NJSLS.F-BR.B.4d (+) Produce an invertible function from a non-invertible function by 
restricting the domain. 

NJSLSA.R1.  Read closely to determine what the text says explicitly and to make 
logical inferences and relevant connections from it; cite specific textual evidence when 
writing or speaking to support conclusions drawn from the text. 
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas. 
NJSLSA.R4. Interpret words and phrases as they are used in a text, including 
determining technical, connotative, and figurative meanings, and analyze how specific 
word choices shape meaning or tone. 
NJSLSA.W1. Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 
 

 

Mathematical Practices 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

Science and Engineering Practices 
1. Developing and using models 

2. Analyzing and interpreting data 

3. Constructing explanations and designing solutions 
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4. Obtaining, evaluating, and communicating information 

CRP1 Act as a responsible and contributing citizen and employee  
CRP2  Apply appropriate academic and technical skills  
CRP4  Communicate clearly and effectively and with reason  
CRP5  Consider the environmental, social and economic impacts of decisions  
CRP6  Demonstrate creativity and innovation  
CRP7  Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management 
CRP11 Use technology to enhance productivity  
CRP12 Work productively in teams while using cultural global competence  
 

BIG IDEAS/COMMON THREADS 
All students will understand the meaning of numbers, how they may be represented and 
the relationships among them. They will perform computations and acquire knowledge 
of the physical world from the point of view of quantitative relationships. 
 

ENDURING UNDERSTANDINGS 
An inverse relation results from interchanging the input and output values. 
 

ESSENTIAL QUESTIONS 
PRIMARY:  How are inverse functions determined? 
SECONDARY:  What are the characteristics of a function and its inverse? 
 

ASSESSMENT 
Unit 4 Assessment 
 

LESSON OBJECTIVES 
Students will be able to… 

• understand why switching inputs and outputs lead to an inverse function. 

• understand how an inverse is determined in all function representations, 
including algebraic, graphical, and mapping ordered pairs. 

• understand that the inverse of a one-to-one function is also a function. 

• understand that the graph of inverse functions are symmetrical about the line y = x. 

• explain why the composition of two inverse functions is equal to x. 
 

LESSON SKILLS 
Students will be able to… 

• find the inverse of a given function, algebraically. 

• determine if the inverse of a function is also a function.  if not, state the domain 
limitation on the original function which will allow the inverse to be a function. 

• determine if a function is one-to-one. 

• graph a function and its inverse.   

• state the domain and range of each. 

• compose two functions. 
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• evaluate the composition of two functions. 

• prove that two functions are inverses via composition of functions. 

• develop expertise through research about a problem and make a claim to 
support a solution 

• work as a contributing member of a team to achieve specific outcomes 

• show respect for divergent points of view by acknowledging them 

• recognize how digital media impacts a person’s perspective 

• show the self-discipline to do your best, reach a goal or perform an assigned task 
with good work quality 

• apply technology to enhance meaning, communication and productivity  

 

RESOURCES 
Text:  Prentice Hall PreCalculus: Enhanced with Graphing Utilities 
Technology:  Prentice Hall Online Resources; TI-Nspire Teacher Software; Geometer’s 
Sketchpad; Graphing Calculator. 
 

PACING:  4 weeks 
 

Modifications for IEP, 504, ELL, G&T, and At-Risk Students 
• Reading resources will be provided to accommodate different reading levels. 

• Students will be given options on types of products that will show mastery of a 

specific skill. 

• Learning modules will contain learning resources, including but not limited to 

OneNote, videos, primary sources, PowerPoint, and Movie Maker. 

 
 
 

PRE-CALCULUS CURRICULUM 
UNIT 5 – EXPONENTIAL & LOGARITHMIC FUNCTIONS 

 

 
STATE STANDARDS 
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve a 

real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary of 

the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision 
9.1.12.A.1 Differentiate between the types of taxes and employee benefits 
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9.1.12.A.3 Analyze the relationships between various careers and personal earning 
goals  

9.1.12.A.4 Identify a career goal and develop a plan and timetable for achieving it 
9.1.12.E.1 Evaluate the appropriateness of various types of monetary transactions for 

various situations 
9.1.12.F.1 Relate a country’s economic system of production and consumption may 

be a means to achieve significant societal goals 
9.1.12.C.4   Compare and contrast the advantages and disadvantages of various types 

of mortgages 

9.1.12.D.1   Calculate long and short term returns on investments 

9.1.12.F.2   Assess the impact of emerging global events on financial planning 

 
NJSLS.N-Q.A.1 Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays. 

NJSLS.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

NJSLS.N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

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

NJSLS.A-SSE.A.1a Interpret parts of an expression, such as terms, factors, and 
coefficients. 

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

NJSLS.A-SSE.A.2 Use the structure of an expression to identify ways to rewrite it. For 
example, see 𝑥4 − 𝑦4 as (𝑥2)2 − (𝑦2)2, thus recognizing it as a difference of squares 

that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

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

NJSLS.A-SSE.B.3a Factor a quadratic expression to reveal the zeros of the function it 
defines. 

NJSLS.A-SSE.B.3b Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

NJSLS.A-SSE.B.3c Use the properties of exponents to transform expressions for 
exponential functions. For example the expression 1.15𝑡 can be rewritten as 

(1.151 12⁄ )
12𝑡

≈ 1.01212𝑡to reveal the approximate equivalent monthly interest rate if the 

annual rate is 15%. 

NJSLS.A-CED.A.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. 
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NJSLS.A-CED.A.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales. 

NJSLS.A-CED.A.3 Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or nonviable options in 
a modeling context. For example, represent inequalities describing nutritional and cost 
constraints on combinations of different foods. 

NJSLS.A-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to 
highlight resistance R. 

NJSLS.A-REI.A.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that the 
original equation has a solution. Construct a viable argument to justify a solution 
method. 

NJSLS.A-REI.D.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 
linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 

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

NJSLS.F-IF.A.2 Use function notation, evaluate functions for inputs in their domains, 
and interpret statements that use function notation in terms of a context. 

NJSLS.F-IF.B.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. 

NJSLS.F-IF.B.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes. For example, if the function h(n) gives the 
number of person-hours it takes to assemble n engines in a factory, then the positive 
integers would be an appropriate domain for the function. 

NJSLS.F-IF.B.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. 

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

NJSLS.F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

NJSLS.F-IF.C.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions. 
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NJSLS.F-IF.C.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude. 

NJSLS.F-IF.C.8 Write a function defined by an expression in different but equivalent 
forms to reveal and explain different properties of the function. 

NJSLS.F-IF.C.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. 

NJSLS.F-IF.C.8b Use the properties of exponents to interpret expressions for 
exponential functions. For example, identify percent rate of change in functions such as 

𝑦 = (1.02)𝑡, 𝑦 = (0.97)𝑡, 𝑦 = (1.01)12𝑡, 𝑦 = (1.2)𝑡 10⁄ , and classify them as representing 
exponential growth or decay. 

NJSLS.F-IF.C.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. 

NJSLS.F-BF.A.1 Write a function that describes a relationship between two quantities. 

NJSLS.F-BF.A.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

NJSLS.F-BF.A.1b Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling body by adding a 
constant function to a decaying exponential, and relate these functions to the model. 

NJSLS.F-BF.A.1c (+) Compose functions. For example, if T(y) is the temperature in the 
atmosphere as a function of height, and h(t) is the height of a weather balloon as a 
function of time, then T(h(t)) is the temperature at the location of the weather balloon as 
a function of time. 

NJSLS.F-BF.B.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. 

NJSLS.F-BF.B.4 Find inverse functions. 

NJSLS.F-BF.B.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. For example, 𝑓(𝑥) = 2𝑥3 or 𝑓(𝑥) =
(𝑥 + 1) (𝑥 − 1)⁄  for x ≠ 1. 

NJSLS.F-BF.B.4b (+) Verify by composition that one function is the inverse of another. 

NJSLS.F-BF.B.4c (+) Read values of an inverse function from a graph or a table, given 
that the function has an inverse. 
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NJSLS.F-BF.B.4d (+) Produce an invertible function from a non-invertible function by 
restricting the domain. 

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

NJSLS.F-LE.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 (include reading these from a table). 

NJSLS.F-LE.A.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. 

NJSLS.F-LE.A.4 For exponential models, express as a logarithm the solution to 𝑎𝑏𝑐𝑡 =
𝑑 where a, c, and d are numbers and the base b is 2, 10, or e; evaluate the logarithm 
using technology. 

NJSLS.F-LE.B.5 Interpret the parameters in a linear or exponential function in terms of 
a context. 

NJSLSA.R1.  Read closely to determine what the text says explicitly and to make 
logical inferences and relevant connections from it; cite specific textual evidence when 
writing or speaking to support conclusions drawn from the text. 
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas. 
NJSLSA.R4. Interpret words and phrases as they are used in a text, including 
determining technical, connotative, and figurative meanings, and analyze how specific 
word choices shape meaning or tone. 
NJSLSA.W1. Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 
 

 

Mathematical Practices 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

Science and Engineering Practices 
1. Developing and using models 

2. Analyzing and interpreting data 

3. Constructing explanations and designing solutions 

4. Obtaining, evaluating, and communicating information 

CRP1 Act as a responsible and contributing citizen and employee  
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CRP2  Apply appropriate academic and technical skills  
CRP4  Communicate clearly and effectively and with reason  
CRP5  Consider the environmental, social and economic impacts of decisions  
CRP6  Demonstrate creativity and innovation  
CRP7  Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management 
CRP11 Use technology to enhance productivity  
CRP12 Work productively in teams while using cultural global competence  

 
BIG IDEAS/COMMON THREADS 
All students will understand the meaning of numbers, how they may be represented and 
the relationships among them. They will perform computations and acquire knowledge 
of the physical world from the point of view of quantitative relationships. 
 

ENDURING UNDERSTANDINGS 
Exponential and logarithmic equations are utilized to model and solve various real-world 
problems relating to growth and decay.  

 
ESSENTIAL QUESTIONS 
PRIMARY:  Why are exponential and logarithmic models used to solve real-world 
problems relating to compound growth and decay? 
SECONDARY:  How are the properties of exponents and logarithms applied to simplify, 
evaluate, or solve problems? 
   

ASSESSMENT 
Unit 5 Assessment 
 

LESSON OBJECTIVES 
Students will be able to… 

• understand the particular characteristics of exponential functions, given the 
equation or the graph. 

• understand that exponential growth and decay are intimately related, yet 
different. 

• understand that e is a natural base for exponential relationships. 

• understand that logarithms are inverse functions of exponential functions. 

• understand the properties of logarithms are a direct consequence of the laws of 
exponents. 

• understand that the natural logarithm, ln, is a logarithm with base e. 
 

LESSON SKILLS 
Students will be able to… 

• identify the important characteristics of exponential functions. 

• transform the equations and graphs of exponential functions. 
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• distinguish between exponential growth and decay, and relate the two using 
properties of exponents. 

• model real world situations with parameterized exponential equations of arbitrary 
base. 

• explain why exponential parent functions with different bases form a family of 
curves. 

• translate a logarithmic equation into exponential form. 

• graph a logarithmic function, through transformations of the parent function. 

• solve real-world problems, using logarithmic functions. 

• apply the properties of logarithms to simplify or evaluate expressions, as well as 
solve equations. 

• apply the properties of logarithms to simplify sketching of logarithmic graphs. 

• apply the concepts of exponential and logarithmic equations to model real-world 
situations, including, but not limited to, compound interest (simple and 
continuous), population growth or decay, half-life, and Newton’s Law of Cooling. 

• develop expertise through research about a problem and make a claim to 
support a solution 

• work as a contributing member of a team to achieve specific outcomes 

• show respect for divergent points of view by acknowledging them 

• recognize how digital media impacts a person’s perspective 

• show the self-discipline to do your best, reach a goal or perform an assigned task 
with good work quality 

• apply technology to enhance meaning, communication and productivity  

 

RESOURCES 
Text:  Prentice Hall PreCalculus: Enhanced with Graphing Utilities 
Technology:  Prentice Hall Online Resources; TI-Nspire Teacher Software; Geometer’s 
Sketchpad; Graphing Calculator. 
 

PACING:  5 weeks 
 
Modifications for IEP, 504, ELL, G&T, and At-Risk Students 

• Reading resources will be provided to accommodate different reading levels. 

• Students will be given options on types of products that will show mastery of a 

specific skill. 

• Learning modules will contain learning resources, including but not limited to 

OneNote, videos, primary sources, PowerPoint, and Movie Maker. 
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PRE-CALCULUS CURRICULUM 
UNIT 6 – RATIONAL FUNCTIONS 

 

 

STATE STANDARDS 
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve a 

real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary of 

the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision 
9.1.12.A.1 Differentiate between the types of taxes and employee benefits 
9.1.12.A.3 Analyze the relationships between various careers and personal earning 

goals  
9.1.12.A.4 Identify a career goal and develop a plan and timetable for achieving it 
9.1.12.E.1 Evaluate the appropriateness of various types of monetary transactions for 

various situations 
9.1.12.F.1 Relate a country’s economic system of production and consumption may 

be a means to achieve significant societal goals 
9.1.12.C.4   Compare and contrast the advantages and disadvantages of various types 

of mortgages 

9.1.12.D.1   Calculate long and short term returns on investments 

9.1.12.F.2   Assess the impact of emerging global events on financial planning 

 

NJSLS.N-Q.A.1 Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays.  

NJSLS.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

NJSLS.N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

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

NJSLS.A-SSE.A.1a Interpret parts of an expression, such as terms, factors, and 
coefficients. 

NJSLS.A-SSE.A.1b Interpret complicated expressions by viewing one or more of their 
parts as a single entity. For example, interpret 𝑃(1 + 𝑟)𝑛  as the product of P and a 
factor not depending on P. 
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NJSLS.A-SSE.A.2 Use the structure of an expression to identify ways to rewrite it. For 
example, see 𝑥4 − 𝑦4 as (𝑥2)2 − (𝑦2)2, thus recognizing it as a difference of squares 

that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

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

NJSLS.A-SSE.B.3a Factor a quadratic expression to reveal the zeros of the function it 
defines. 

NJSLS.A-SSE.B.3b Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

NJSLS.A-SSE.B.3c Use the properties of exponents to transform expressions for 
exponential functions. For example the expression 1.15𝑡 can be rewritten as 

(1.151 12⁄ )
12𝑡

≈ 1.01212𝑡to reveal the approximate equivalent monthly interest rate if the 

annual rate is 15%. 

NJSLS.A-APR.D.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. 

NJSLS.A-APR.D.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. 

NJSLS.A-CED.A.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. 

NJSLS.A-CED.A.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales. 

NJSLS.A-CED.A.3 Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or nonviable options in 
a modeling context. For example, represent inequalities describing nutritional and cost 
constraints on combinations of different foods. 

NJSLS.A-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to 
highlight resistance R. 

NJSLS.A-REI.A.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that the 
original equation has a solution. Construct a viable argument to justify a solution 
method. 

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

NJSLS.A-REI.D.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 
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of values, or find successive approximations. Include cases where f(x) and/or g(x) are 
linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 

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

NJSLS.F-IF.A.2 Use function notation, evaluate functions for inputs in their domains, 
and interpret statements that use function notation in terms of a context. 

NJSLS.F-IF.B.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. 

NJSLS.F-IF.B.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes. For example, if the function h(n) gives the 
number of person-hours it takes to assemble n engines in a factory, then the positive 
integers would be an appropriate domain for the function. 

NJSLS.F-IF.B.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. 

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

NJSLS.F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

NJSLS.F-IF.C.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions. 

NJSLS.F-IF.C.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude. 

NJSLS.F-IF.C.8 Write a function defined by an expression in different but equivalent 
forms to reveal and explain different properties of the function. 

NJSLS.F-IF.C.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. 

NJSLS.F-IF.C.8b Use the properties of exponents to interpret expressions for 
exponential functions. For example, identify percent rate of change in functions such as 

𝑦 = (1.02)𝑡, 𝑦 = (0.97)𝑡, 𝑦 = (1.01)12𝑡, 𝑦 = (1.2)𝑡 10⁄ , and classify them as representing 
exponential growth or decay. 
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NJSLS.F-IF.C.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. 

NJSLS.F-BF.A.1 Write a function that describes a relationship between two quantities. 

NJSLS.F-BF.A.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

NJSLS.F-BF.A.1b Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling body by adding a 
constant function to a decaying exponential, and relate these functions to the model. 

NJSLS.F-BF.A.1c (+) Compose functions. For example, if T(y) is the temperature in the 
atmosphere as a function of height, and h(t) is the height of a weather balloon as a 
function of time, then T(h(t)) is the temperature at the location of the weather balloon as 
a function of time. 

NJSLS.F-BF.B.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. 

NJSLSA.R1.  Read closely to determine what the text says explicitly and to make 
logical inferences and relevant connections from it; cite specific textual evidence when 
writing or speaking to support conclusions drawn from the text. 
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas. 
NJSLSA.R4. Interpret words and phrases as they are used in a text, including 
determining technical, connotative, and figurative meanings, and analyze how specific 
word choices shape meaning or tone. 
NJSLSA.W1. Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 
 

 

Mathematical Practices 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

Science and Engineering Practices 
1. Developing and using models 

2. Analyzing and interpreting data 
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3. Constructing explanations and designing solutions 

4. Obtaining, evaluating, and communicating information 

CRP1 Act as a responsible and contributing citizen and employee  
CRP2  Apply appropriate academic and technical skills  
CRP4  Communicate clearly and effectively and with reason  
CRP5  Consider the environmental, social and economic impacts of decisions  
CRP6  Demonstrate creativity and innovation  
CRP7  Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management 
CRP11 Use technology to enhance productivity  
CRP12 Work productively in teams while using cultural global competence  
 

BIG IDEAS/COMMON THREADS 
All students will understand the meaning of numbers, how they may be represented and 
the relationships among them. They will perform computations and acquire knowledge 
of the physical world from the point of view of quantitative relationships. 

 
ENDURING UNDERSTANDINGS 
Rational functions are not continuous and they possess inherent characteristics that 
provide insight into the behavior of the graph. 
 

ESSENTIAL QUESTIONS 
PRIMARY:  What are the characteristics of a rational function? 
SECONDARY:  What information do asymptotes convey about the behavior of a 
function? 
 

ASSESSMENT 
Unit 6 Assessment 
 

LESSON OBJECTIVES 
Students will be able to… 

• understand that a rational expression is an algebraic expression that can be 
written as the ratio of two polynomial expressions. 

• understand that a rational function is a function whose value is given by a rational 
expression.  

• understand that the end behavior of a rational function is determined by its 
horizontal and slant asymptotes. the leading coefficient and the degree of the 
function. 

• understand that end behavior refers to the values of f(x) as x approaches either 

  

• understand that the restrictions on rational functions are values where the 
function does not exist. 

• understand that vertical asymptotes occur when f(x) approaches ±∞ as x 
approaches the restricted values of x. 
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• understand that a rational function may have points of discontinuity which occur 
when there is a common factor in the numerator and denominator. 

 

LESSON SKILLS 
Students will be able to… 

• state the restrictions on the domain of a rational function, stating the nature of the 
discontinuity. 

• write the equations of all horizontal, vertical, and/or slant asymptotes of a rational 
function. 

• state the x- and y-intercepts of a given rational function. 

• sketch the graph of a given rational function. 

• given the graph of a rational function, write a possible equation of the function. 

• given pertinent information about the graph of a rational function (i.e. vertical and 
horizontal asymptotes, zeros, etc), write a possible equation of the function. 

• develop expertise through research about a problem and make a claim to 
support a solution 

• work as a contributing member of a team to achieve specific outcomes 

• show respect for divergent points of view by acknowledging them 

• recognize how digital media impacts a person’s perspective 

• show the self-discipline to do your best, reach a goal or perform an assigned task 
with good work quality 

• apply technology to enhance meaning, communication and productivity  
 

RESOURCES 
Text:  Prentice Hall PreCalculus: Enhanced with Graphing Utilities 
Technology:  Prentice Hall Online Resources; TI-Nspire Teacher Software; Geometer’s 
Sketchpad; Graphing Calculator. 
 

PACING:  5 weeks 
 
Modifications for IEP, 504, ELL, G&T, and At-Risk Students 

• Reading resources will be provided to accommodate different reading levels. 

• Students will be given options on types of products that will show mastery of a 

specific skill. 

• Learning modules will contain learning resources, including but not limited to 

OneNote, videos, primary sources, PowerPoint, and Movie Maker. 
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PRE-CALCULUS CURRICULUM 
UNIT 7 – TRIGONOMETRY 

 

 

STATE STANDARDS 
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve a 

real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary of 

the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision 
9.1.12.A.1 Differentiate between the types of taxes and employee benefits 
9.1.12.A.3 Analyze the relationships between various careers and personal earning 

goals  
9.1.12.A.4 Identify a career goal and develop a plan and timetable for achieving it 
9.1.12.E.1 Evaluate the appropriateness of various types of monetary transactions for 

various situations 
9.1.12.F.1 Relate a country’s economic system of production and consumption may 

be a means to achieve significant societal goals 
9.1.12.C.4   Compare and contrast the advantages and disadvantages of various types 

of mortgages 

9.1.12.D.1   Calculate long and short term returns on investments 

9.1.12.F.2   Assess the impact of emerging global events on financial planning 

 

NJSLS.N-Q.A.1 Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays.  

NJSLS.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

NJSLS.N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

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

NJSLS.A-SSE.A.1a Interpret parts of an expression, such as terms, factors, and 
coefficients. 

NJSLS.A-SSE.A.1b Interpret complicated expressions by viewing one or more of their 
parts as a single entity. For example, interpret 𝑃(1 + 𝑟)𝑛  as the product of P and a 
factor not depending on P. 
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NJSLS.A-SSE.A.2 Use the structure of an expression to identify ways to rewrite it. For 
example, see 𝑥4 − 𝑦4 as (𝑥2)2 − (𝑦2)2, thus recognizing it as a difference of squares 

that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

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

NJSLS.A-SSE.B.3a Factor a quadratic expression to reveal the zeros of the function it 
defines. 

NJSLS.A-SSE.B.3b Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

NJSLS.A-SSE.B.3c Use the properties of exponents to transform expressions for 
exponential functions. For example the expression 1.15𝑡 can be rewritten as 

(1.151 12⁄ )
12𝑡

≈ 1.01212𝑡to reveal the approximate equivalent monthly interest rate if the 

annual rate is 15%. 

NJSLS.A-CED.A.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. 

NJSLS.A-CED.A.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales. 

NJSLS.A-CED.A.3 Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or nonviable options in 
a modeling context. For example, represent inequalities describing nutritional and cost 
constraints on combinations of different foods. 

NJSLS.A-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to 
highlight resistance R. 

NJSLS.A-REI.A.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that the 
original equation has a solution. Construct a viable argument to justify a solution 
method. 

NJSLS.A-REI.D.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 
linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 

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

NJSLS.F-IF.A.2 Use function notation, evaluate functions for inputs in their domains, 
and interpret statements that use function notation in terms of a context. 

NJSLS.F-IF.B.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 
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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. 

NJSLS.F-IF.B.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes. For example, if the function h(n) gives the 
number of person-hours it takes to assemble n engines in a factory, then the positive 
integers would be an appropriate domain for the function. 

NJSLS.F-IF.B.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. 

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

NJSLS.F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

NJSLS.F-IF.C.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions. 

NJSLS.F-IF.C.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude. 

NJSLS.F-IF.C.8 Write a function defined by an expression in different but equivalent 
forms to reveal and explain different properties of the function. 

NJSLS.F-IF.C.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. 

NJSLS.F-IF.C.8b Use the properties of exponents to interpret expressions for 
exponential functions. For example, identify percent rate of change in functions such as 

𝑦 = (1.02)𝑡, 𝑦 = (0.97)𝑡, 𝑦 = (1.01)12𝑡, 𝑦 = (1.2)𝑡 10⁄ , and classify them as representing 
exponential growth or decay. 

NJSLS.F-IF.C.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. 

NJSLS.F-BF.A.1 Write a function that describes a relationship between two quantities. 

NJSLS.F-BF.A.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

NJSLS.F-BF.A.1b Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling body by adding a 
constant function to a decaying exponential, and relate these functions to the model. 
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NJSLS.F-BF.A.1c (+) Compose functions. For example, if T(y) is the temperature in the 
atmosphere as a function of height, and h(t) is the height of a weather balloon as a 
function of time, then T(h(t)) is the temperature at the location of the weather balloon as 
a function of time. 

NJSLS.F-BF.B.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. 

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

NJSLS.F-TF.A.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. 

NJSLS.F-TF.A.3 (+) Use special triangles to determine geometrically the values of sine, 
cosine, tangent for π/3, π/4 and π/6, and use the unit circle to express the values of 
sine, cosine, and tangent for π–x, π+x, and 2π–x in terms of their values for x, where x 
is any real number. 

NJSLS.F-TF.A.4 (+) Use the unit circle to explain symmetry (odd and even) and 
periodicity of trigonometric functions. 

NJSLS.F-TF.B.5 Choose trigonometric functions to model periodic phenomena with 
specified amplitude, frequency, and midline. 

NJSLS.F-TF.B.6 (+) Understand that restricting a trigonometric function to a domain on 
which it is always increasing or always decreasing allows its inverse to be constructed. 

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

NJSLS.F-TF.C.8  Prove the Pythagorean identity 𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1 and use it to find 
sin(θ), cos(θ), or tan(θ) given sin(θ), cos(θ), or tan(θ) and the quadrant of the angle. 

NJSLS.F-TF.C.9 (+) Prove the addition and subtraction formulas for sine, cosine, and 
tangent and use them to solve problems. 

NJSLS.G-SRT.D.9 (+) Derive the formula A = 1/2 ab sin(C) for the area of a triangle by 
drawing an auxiliary line from a vertex perpendicular to the opposite side. 

NJSLS.G-SRT.D.10 (+) Prove the Laws of Sines and Cosines and use them to solve 
problems. 

NJSLS.G-SRT.D.11 (+) Understand and apply the Law of Sines and the Law of Cosines 
to find unknown measurements in right and non-right triangles (e.g., surveying 
problems, resultant forces). 

NJSLSA.R1.  Read closely to determine what the text says explicitly and to make 
logical inferences and relevant connections from it; cite specific textual evidence when 
writing or speaking to support conclusions drawn from the text. 
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas. 
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NJSLSA.R4. Interpret words and phrases as they are used in a text, including 
determining technical, connotative, and figurative meanings, and analyze how specific 
word choices shape meaning or tone. 
NJSLSA.W1. Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 
 

 

Mathematical Practices 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

Science and Engineering Practices 
1. Developing and using models 

2. Analyzing and interpreting data 

3. Constructing explanations and designing solutions 

4. Obtaining, evaluating, and communicating information 

CRP1 Act as a responsible and contributing citizen and employee  
CRP2  Apply appropriate academic and technical skills  
CRP4  Communicate clearly and effectively and with reason  
CRP5  Consider the environmental, social and economic impacts of decisions  
CRP6  Demonstrate creativity and innovation  
CRP7  Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management 
CRP11 Use technology to enhance productivity  
CRP12 Work productively in teams while using cultural global competence  
 

 
BIG IDEAS/COMMON THREADS 
All students will understand the meaning of numbers, how they may be represented and 
the relationships among them. They will perform computations and acquire knowledge 
of the physical world from the point of view of quantitative relationships. 

 
ENDURING UNDERSTANDINGS 
Trigonometry is using the relationships between the sides and the angles of triangles to 
solve problems. 
 

ESSENTIAL QUESTIONS 
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PRIMARY:   How are basic algebraic skills and right triangle trigonometry incorporated 
in the study of trigonometry?   
SECONDARY:  How is trigonometry applied to real-world problem 
   

ASSESSMENT 
Unit 7 Assessment 
 

LESSON OBJECTIVES 
Students will be able to… 

• understand that the reference angle is formed by the terminal side of an angle in 
standard position and the x-axis. 

• understand that the sign of a trigonometric expression depends on the quadrant 
in which the reference triangle lies. 

• understand that there are two different units of measure for angles, degrees and 
radians. 

• understand that trigonometric expressions are evaluated using angles; whereas, 
inverse trigonometric expressions are evaluated using ratios. 

• differentiate between special right triangle expressions and expressions requiring 
further manipulation (i.e double-angle formula, etc.). 

• understand that co-terminal angles are angles have a terminal side in common, 
in other words have the same reference angle. 

• understand that to graph a trigonometric function the following concepts are 
required:  period, amplitude, and phase shift. 

• understand that tangent, cotangent, secant, and cosecant graphs contain vertical 
asymptotes due to domain restrictions. 

• understand that trigonometric identities are used to evaluate trigonometric 
expressions, verify and solve trigonometric equations. 

• understand that solutions to trigonometric equations can have a finite number of 
solutions (on restricted interval) or an infinite number of solutions. 

• the Laws of Sines and Cosines are useful to solve non-right triangles, including 
numerous real-world applications. 
 

Examples of Modified Learning Objectives Being Assessed 
 

• Reference sheet with all identities will pe provided 

• Students are provided review material prior to the assessment 

 

 
LESSON SKILLS 
Students will be able to… 

• determine the reference angle given a positive or negative angle measure. 

• sketch the reference triangle of a given angle measure, in the appropriate 
quadrant. 
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• evaluate the value of trigonometric expression written in degrees or radians via 
reference triangle or unit circle. 

• evaluate inverse trigonometric expressions. 

• given a trigonometric ratio and another given condition (i.e. quadrant or sign of 
another trigonometric ratio), find: 

o the value of the remaining five trigonometric ratios. 
o the value of the angle. 

• determine if two angles are co-terminal. 

• given an angle measure, determine the co-terminal angle, 𝜃, such that 0 ≤ 𝜃 ≤
2𝜋 . 

• state the period, amplitude, and shift of a given trigonometric function. 

• graph trigonometric functions, including sine, cosine, tangent, secant, cosecant, 
and cotangent, stating any restrictions on domain. 

• given the graph of a trigonometric function, determine the equation of the 
function. 

• simplify trigonometric expressions and prove trigonometric identities, using the 
following: 

o Reciprocal Identities 
o Pythagorean Identities 
o Double Angle Formulas 
o Addition & Subtraction Formulas 

• solve trigonometric equations, providing solutions on a restricted interval, as well 
as providing the family of solutions. 

• apply the Law of Sines and Law of Cosines to solve triangles, as well as real-
world applications. 

• develop expertise through research about a problem and make a claim to 
support a solution 

• work as a contributing member of a team to achieve specific outcomes 

• show respect for divergent points of view by acknowledging them 

• recognize how digital media impacts a person’s perspective 

• show the self-discipline to do your best, reach a goal or perform an assigned task 
with good work quality 

• apply technology to enhance meaning, communication and productivity  
 

DIFFERENTIATED LEARNING ACTIVITIES 
Various learning activities are implemented.  A “do now” problem is used regularly to 
assess understanding from the previous day.  Small collaborative group work is done 
regularly to allow students to interact with their peers.  Written solutions are provided in 
OneNote in order to allow students to work at their own pace.   

 
RESOURCES 

Text:  Prentice Hall PreCalculus: Enhanced with Graphing Utilities 
Technology:  Prentice Hall Online Resources; TI-Nspire Teacher Software; Geometer’s  
Sketechpad; Graphing Calculator. 
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Reference sheet 

Class notes 

Textbook 

OneNote 

 

PACING:  6 weeks 
 
Modifications for IEP, 504, ELL, G&T, and At-Risk Students 

• Reading resources will be provided to accommodate different reading levels. 

• Students will be given options on types of products that will show mastery of a 

specific skill. 

• Learning modules will contain learning resources, including but not limited to 

OneNote, videos, primary sources, PowerPoint, and Movie Maker. 
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PRE-CALCULUS CURRICULUM 
UNIT 8 – CONIC SECTIONS 

 

 

STATE STANDARDS 
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve a 

real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary of 

the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision 
9.1.12.A.1 Differentiate between the types of taxes and employee benefits 
9.1.12.A.3 Analyze the relationships between various careers and personal earning 

goals  
9.1.12.A.4 Identify a career goal and develop a plan and timetable for achieving it 
9.1.12.E.1 Evaluate the appropriateness of various types of monetary transactions for 

various situations 
9.1.12.F.1 Relate a country’s economic system of production and consumption may 

be a means to achieve significant societal goals 
9.1.12.C.4   Compare and contrast the advantages and disadvantages of various types 

of mortgages 

9.1.12.D.1   Calculate long and short term returns on investments 

9.1.12.F.2   Assess the impact of emerging global events on financial planning 

 

NJSLS.N-Q.A.1 Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays.  

NJSLS.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

NJSLS.N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

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

NJSLS.A-SSE.A.1a Interpret parts of an expression, such as terms, factors, and 
coefficients. 

NJSLS.A-SSE.A.1b Interpret complicated expressions by viewing one or more of their 
parts as a single entity. For example, interpret 𝑃(1 + 𝑟)𝑛  as the product of P and a 
factor not depending on P. 
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NJSLS.A-SSE.A.2 Use the structure of an expression to identify ways to rewrite it. For 
example, see 𝑥4 − 𝑦4 as (𝑥2)2 − (𝑦2)2, thus recognizing it as a difference of squares 

that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

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

NJSLS.A-SSE.B.3a Factor a quadratic expression to reveal the zeros of the function it 
defines. 

NJSLS.A-SSE.B.3b Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

NJSLS.A-SSE.B.3c Use the properties of exponents to transform expressions for 
exponential functions. For example the expression 1.15𝑡 can be rewritten as 

(1.151 12⁄ )
12𝑡

≈ 1.01212𝑡to reveal the approximate equivalent monthly interest rate if the 

annual rate is 15%. 

NJSLS.A-CED.A.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. 

NJSLS.A-CED.A.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales. 

NJSLS.A-CED.A.3 Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or nonviable options in 
a modeling context. For example, represent inequalities describing nutritional and cost 
constraints on combinations of different foods. 

NJSLS.A-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to 
highlight resistance R. 

NJSLS.A-REI.A.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that the 
original equation has a solution. Construct a viable argument to justify a solution 
method. 

NJSLS.A-REI.D.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 
linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 

NJSLS.G-C.A.4 (+) Construct a tangent line from a point outside a given circle to the 
circle. 

NJSLS.G-GPE.A.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. 

NJSLS.G-GPE.A.2 Derive the equation of a parabola given a focus and directrix. 

NJSLS.G-GPE.A.3 (+) Derive the equations of ellipses and hyperbolas given the foci, 
using the fact that the sum or difference of distances from the foci is constant. 
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NJSLSA.R1.  Read closely to determine what the text says explicitly and to make 
logical inferences and relevant connections from it; cite specific textual evidence when 
writing or speaking to support conclusions drawn from the text. 
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas. 
NJSLSA.R4. Interpret words and phrases as they are used in a text, including 
determining technical, connotative, and figurative meanings, and analyze how specific 
word choices shape meaning or tone. 
NJSLSA.W1. Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 
 

 

Mathematical Practices 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

Science and Engineering Practices 
1. Developing and using models 

2. Analyzing and interpreting data 

3. Constructing explanations and designing solutions 

4. Obtaining, evaluating, and communicating information 

CRP1 Act as a responsible and contributing citizen and employee  
CRP2  Apply appropriate academic and technical skills  
CRP4  Communicate clearly and effectively and with reason  
CRP5  Consider the environmental, social and economic impacts of decisions  
CRP6  Demonstrate creativity and innovation  
CRP7  Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management 
CRP11 Use technology to enhance productivity  
CRP12 Work productively in teams while using cultural global competence  

 
 
BIG IDEAS/COMMON THREADS 
All students will understand the meaning of numbers, how they may be represented and 
the relationships among them. They will perform computations and acquire knowledge 
of the physical world from the point of view of quantitative relationships. 
 

ENDURING UNDERSTANDINGS 
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A conic section is the curve generated by the intersection of a plane and a pair of 
cones. 
 

ESSENTIAL QUESTIONS 
PRIMARY:  What are the characteristics of each of the four conic sections? 
SECONDARY:  What information is required in order to graph a conic section? 
   

ASSESSMENT 
Unit 8 Assessment 
 

LESSON OBJECTIVES 
Students will be able to… 

• understand a circle is a set of points in a plane equidistant from a point called the 
center. 

• understand that tangents to a circle are perpendicular to the radius at the point of 
tangency. 

• understand a parabola is a set of points in a plane equidistant from a fixed point 
called the focus and a fixed line called the directrix. 

• understand that the vertex of a parabola is the midpoint of the line segment 
connecting the focus and directrix. 

• understand an ellipse is a set of points in a plane, the sum of whose distances 
from two fixed points, called the foci, is constant. 

• understand that the length of the semi-major axis is equal to the distance from an 
end point of the minor axis to a focus. 

• understand a hyperbola is a set of point in a plane, the difference of whose 
distances from two fixed point, called the foci, is constant. 

• understand that the distance from the center to a focus is equal to the distance 
between an endpoint of the transverse axis and an endpoint of the conjugate 
axis. 

• understand that the orientation of the hyperbola is determined by the leading 
term in standard form. 

• understand that the slope the asymptotes are determined by the equation in 
standard form. 

 

LESSON SKILLS 
Students will be able to… 

• given the equation, determine the type of conic section. 

• identify the center and radius, given the equation of a circle. 

• given an equation, graph a circle; given the graph of a circle, write the equation. 

• determine the equation of a circle given the equation of a tangent line and the 
center of the circle. 

• identify the vertex, directrix, and focus, given the equation of a parabola. 

• given an equation, graph a parabola; given the graph of a parabola, write the 
equation. 
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• determine the equation of a parabola given appropriate information (i.e. focus & 
directrix, vertex & point,etc). 

• identify the center, foci, and lengths of the major & minor axes, given the 
equation of an ellipse. 

• given an equation, graph a ellipse; given the graph of a ellipse, write the 
equation. 

• determine the equation of an ellipse given appropriate information (i.e. foci & 
center, endpoint of minor/major axes & center, etc.). 

• identify the center, foci, and transverse & conjugate axes, given the equation of a 
hyperbola. 

• given an equation, graph a hyperbola; given the graph of a hyperbola, write the 
equation. 

• determine the equation of a hyperbola given appropriate information (i.e. center 
& endpoints of axes, center & foci, asymptotes & foci, etc.). 

• find the equation of the asymptotes of a hyperbola. 

• develop expertise through research about a problem and make a claim to 

support a solution 

• work as a contributing member of a team to achieve specific outcomes 

• show respect for divergent points of view by acknowledging them 

• recognize how digital media impacts a person’s perspective 

• show the self-discipline to do your best, reach a goal or perform an assigned task 

with good work quality 

• apply technology to enhance meaning, communication and productivity  

 
RESOURCES 
Text:  Prentice Hall PreCalculus: Enhanced with Graphing Utilities 
Technology:  Prentice Hall Online Resources; TI-Nspire Teacher Software; Geometer’s 
Sketchpad; Graphing Calculator. 
 

PACING:  3 weeks 
 
Modifications for IEP, 504, ELL, G&T, and At-Risk Students 

• Reading resources will be provided to accommodate different reading levels. 

• Students will be given options on types of products that will show mastery of a 

specific skill. 

• Learning modules will contain learning resources, including but not limited to 

OneNote, videos, primary sources, PowerPoint, and Movie Maker. 
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PRE-CALCULUS CURRICULUM 
UNIT 9 – SYSTEMS OF EQUATIONS 

 

 

STATE STANDARDS 
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve a 

real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary of 

the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision 
9.1.12.A.1 Differentiate between the types of taxes and employee benefits 
9.1.12.A.3 Analyze the relationships between various careers and personal earning 

goals  
9.1.12.A.4 Identify a career goal and develop a plan and timetable for achieving it 
9.1.12.E.1 Evaluate the appropriateness of various types of monetary transactions for 

various situations 
9.1.12.F.1 Relate a country’s economic system of production and consumption may 

be a means to achieve significant societal goals 
9.1.12.C.4   Compare and contrast the advantages and disadvantages of various types 

of mortgages 

9.1.12.D.1   Calculate long and short term returns on investments 

9.1.12.F.2   Assess the impact of emerging global events on financial planning 

 

NJSLS.N-Q.A.1 Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays. 

NJSLS.N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

NJSLS.N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

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

NJSLS.A-SSE.A.1a Interpret parts of an expression, such as terms, factors, and 
coefficients. 

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



 

 

River Dell Regional School District  55 

Mathematics Curriculum – Pre-Calculus 

Approved October 22, 2019 
 

NJSLS.A-SSE.A.2 Use the structure of an expression to identify ways to rewrite it. For 
example, see 𝑥4 − 𝑦4 as (𝑥2)2 − (𝑦2)2, thus recognizing it as a difference of squares 

that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

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

NJSLS.A-SSE.B.3a Factor a quadratic expression to reveal the zeros of the function it 
defines. 

NJSLS.A-SSE.B.3b Complete the square in a quadratic expression to reveal the 
maximum or minimum value of the function it defines. 

NJSLS.A-SSE.B.3c Use the properties of exponents to transform expressions for 
exponential functions. For example the expression 1.15𝑡 can be rewritten as 

(1.151 12⁄ )
12𝑡

≈ 1.01212𝑡to reveal the approximate equivalent monthly interest rate if the 

annual rate is 15%. 

NJSLS.A-APR.C.4 Prove polynomial identities and use them to describe numerical 
relationships. For example, the polynomial identity (𝑥2 + 𝑦2)2 = (𝑥2 − 𝑦2)2 + (2𝑥𝑦)2 can 
be used to generate Pythagorean triples. 

NJSLS.A-CED.A.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. 

NJSLS.A-CED.A.2 Create equations in two or more variables to represent relationships 
between quantities; graph equations on coordinate axes with labels and scales. 

NJSLS.A-CED.A.3 Represent constraints by equations or inequalities, and by systems 
of equations and/or inequalities, and interpret solutions as viable or nonviable options in 
a modeling context. For example, represent inequalities describing nutritional and cost 
constraints on combinations of different foods. 

NJSLS.A-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to 
highlight resistance R. 

NJSLS.A-REI.A.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that the 
original equation has a solution. Construct a viable argument to justify a solution 
method. 

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

NJSLS.A-REI.C.6 Solve systems of linear equations exactly and approximately (e.g., 
with graphs), focusing on pairs of linear equations in two variables. 

NJSLS.A-REI.C.7 Solve a simple system consisting of a linear equation and a quadratic 
equation in two variables algebraically and graphically. For example, find the points of 
intersection between the line 𝑦 = −3𝑥 and the circle 𝑥2 + 𝑦2 = 3. 

NJSLS.A-REI.D.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 
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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 
linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 

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

NJSLS.F-IF.A.2 Use function notation, evaluate functions for inputs in their domains, 
and interpret statements that use function notation in terms of a context. 

NJSLS.F-IF.B.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. 

NJSLS.F-IF.B.5 Relate the domain of a function to its graph and, where applicable, to 
the quantitative relationship it describes. For example, if the function h(n) gives the 
number of person-hours it takes to assemble n engines in a factory, then the positive 
integers would be an appropriate domain for the function. 

NJSLS.F-IF.B.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. 

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

NJSLS.F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, 
and minima. 

NJSLS.F-IF.C.7b Graph square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions. 

NJSLS.F-IF.C.7c Graph polynomial functions, identifying zeros when suitable 
factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7d (+) Graph rational functions, identifying zeros and asymptotes when 
suitable factorizations are available, and showing end behavior. 

NJSLS.F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts and 
end behavior, and trigonometric functions, showing period, midline, and amplitude. 

NJSLS.F-IF.C.8 Write a function defined by an expression in different but equivalent 
forms to reveal and explain different properties of the function. 

NJSLS.F-IF.C.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. 

NJSLS.F-IF.C.8b Use the properties of exponents to interpret expressions for 
exponential functions. For example, identify percent rate of change in functions such as 

𝑦 = (1.02)𝑡, 𝑦 = (0.97)𝑡, 𝑦 = (1.01)12𝑡, 𝑦 = (1.2)𝑡 10⁄ , and classify them as representing 
exponential growth or decay. 
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NJSLS.F-IF.C.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. 

NJSLS.F-BF.A.1 Write a function that describes a relationship between two quantities. 

NJSLS.F-BF.A.1a Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

NJSLS.F-BF.A.1b Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling body by adding a 
constant function to a decaying exponential, and relate these functions to the model. 

NJSLS.F-BF.A.1c (+) Compose functions. For example, if T(y) is the temperature in the 
atmosphere as a function of height, and h(t) is the height of a weather balloon as a 
function of time, then T(h(t)) is the temperature at the location of the weather balloon as 
a function of time. 

NJSLS.F-BF.B.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. 

NJSLSA.R1.  Read closely to determine what the text says explicitly and to make 
logical inferences and relevant connections from it; cite specific textual evidence when 
writing or speaking to support conclusions drawn from the text. 
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas. 
NJSLSA.R4. Interpret words and phrases as they are used in a text, including 
determining technical, connotative, and figurative meanings, and analyze how specific 
word choices shape meaning or tone. 
NJSLSA.W1. Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 
 

 

Mathematical Practices 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

Science and Engineering Practices 
1. Developing and using models 

2. Analyzing and interpreting data 



 

 

River Dell Regional School District  58 

Mathematics Curriculum – Pre-Calculus 

Approved October 22, 2019 
 

3. Constructing explanations and designing solutions 

4. Obtaining, evaluating, and communicating information 

CRP1 Act as a responsible and contributing citizen and employee  
CRP2  Apply appropriate academic and technical skills  
CRP4  Communicate clearly and effectively and with reason  
CRP5  Consider the environmental, social and economic impacts of decisions  
CRP6  Demonstrate creativity and innovation  
CRP7  Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management 
CRP11 Use technology to enhance productivity  
CRP12 Work productively in teams while using cultural global competence  
 

 
BIG IDEAS/COMMON THREADS 
All students will understand the meaning of numbers, how they may be represented and 
the relationships among them. They will perform computations and acquire knowledge 
of the physical world from the point of view of quantitative relationships. 
 

ENDURING UNDERSTANDINGS 
A system of equations is a collection of equations involving the same set of variables.  A 
solution to a system is an assignment of numbers to the variables such that all the 
equations are simultaneously satisfied. 

 
ESSENTIAL QUESTIONS 
PRIMARY:  What algebraic techniques can be utilized to solve a system of equations? 
SECONDARY:  Does every system of equations have a finite set of solutions?  How 
can you tell? 
   

ASSESSMENT 
Unit 9 Assessment 
 

LESSON OBJECTIVES 
Students will be able to… 

• understand what method is appropriate to use when solving systems of 
equations 

• understand will understand the difference between inconsistent and consistent 
systems and the type of solution(s) for each 

• understand how to transform a system of equations into an augmented matrix 

• understand how the determinant of a matrix relates to Cramer’s Rule and 
inverses of matrices 

• understand the properties of matrix operations 
 

LESSON SKILLS 
Students will be able to… 
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• solve linear systems of equations by substitution and elimination 

• identify inconsistent and consistent systems of equations containing two and 
three variables 

• express the solutions of a system of dependent equations containing two and 
three variables 

• set up an augmented matrix and use graphing calculator to solve 

• evaluate 2x2 and 3x3 determinants 

• use Cramer’s rule to solve two and three variable systems of equations 

• perform matrix operations, i.e. sum, difference, product, quotient 

• find the inverse of a 2x2 matrix without the use of a calculator 

• find the inverse of a 3x3 matrix using a graphing calculator 

• solve nonlinear systems of equations by substitution and elimination 

• develop expertise through research about a problem and make a claim to 
support a solution 

• work as a contributing member of a team to achieve specific outcomes 

• show respect for divergent points of view by acknowledging them 

• recognize how digital media impacts a person’s perspective 

• show the self-discipline to do your best, reach a goal or perform an assigned task 
with good work quality 

• apply technology to enhance meaning, communication and productivity  

 

RESOURCES 
Text:  Prentice Hall Pre-Calculus: Enhanced with Graphing Utilities 
Technology:  Prentice Hall Online Resources; TI-Nspire Teacher Software; Geometer’s 
Sketchpad; Graphing Calculator. 
 

PACING:  2 weeks 
 
Modifications for IEP, 504, ELL, G&T, and At-Risk Students 

• Reading resources will be provided to accommodate different reading levels. 

• Students will be given options on types of products that will show mastery of a 

specific skill. 

• Learning modules will contain learning resources, including but not limited to 

OneNote, videos, primary sources, PowerPoint, and Movie Maker. 

 

 
 
 


