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STATEMENT OF PURPOSE 
 
Math Strategies, which is a supplemental course to Algebra II is designed to create the foundation for success in the future study of mathematics.  This 
course provides experiences with technology, analysis, and discovery in relating a complex mathematical system to the real world. 
 
The advancement to higher mathematics knowledge is based upon the assumption that prior-learned concepts have been retained by the student.  Thus, 
what was learned in Algebra I cannot be ephemeral, but must form the foundation of the more sophisticated analysis inherent in Math 302 Strategies.  
Consistent with this philosophy will be student accountability for knowledge acquired in the early weeks of Algebra II.  Students will be provided with a 
list of topics to be reviewed.  To foster the recall necessary for student success, manipulatives and the graphing calculator will be utilized.  Those concepts 
under consideration in the 2-3 weeks review constitutes Unit I in the curriculum outline. 
 
Separately we assess students to gauge progress and inform instruction. Benchmark assessments for students in grades 9 through 12 are 
administered in the form of a midterm and final exam for full year courses. *Special Note: Only final exams are administered at the end of quarter 
courses and semester courses.  
 
This revision was undertaken to formally display the links to the New Jersey Student Learning Standards in Mathematics and the New Jersey Student 
Learning Standards for Technology. 
 

GOALS 
This course offers students the opportunity to: 
 
1. apply algebraic problem-solving strategies to non-routine problems involving authenticated data. 
 
2. explore intuitively and examine graphically the relationship between the graph of a basic function; i.e., quadratic, rational, exponential, logarthimic 

and trigonometric, and its translation and reflection on the co-ordinate plane. 
 
3. acquire the ability to solve equations and systems algebraically, substantiated by technology 
 
4. demonstrate the usefulness and vitality of algebra, simultaneously making it accessible to every student 
 
5. promote PARCC and SAT concepts throughout the course 
 
6. use self-assessment to identify their mathematical strengths and weaknesses and to help foster a better understanding of the concepts being taught. 
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METHODS 
 
 

This course has been designed as an integration of the manipulation of algebraic symbols and the corresponding geometric and/or graphing interpretation 
and extrapolation. 
 
Real-life algebraic problems and concrete representations of concepts will form the center of lessons that will implement this integration. 
 
The Common Core State Standards (CCSS) for Mathematics and the New Jersey Core Curriculum Content Standards for Technological Literacy 
(NJCCCS/TL) endorse the use of manipulatives, cooperative learning and technology as a means to effectively communicate mathematical ideas. 
 
A variety of assessment strategies including open-ended questions, projects and journals/portfolios in combination with traditional methods will 
provide a complete picture of student performance and progress. 
 
Questioning that is representative of conceptual understanding, application and written explanations such as those found on the High School 
Proficiency Assessment and the Scholastic Aptitude Test are methodologies that help the teacher assess student understanding of concepts. 
 
 

EVALUATION / ASSESSMENT 
 

“Assessment must be more than testing; it must be a continuous, dynamic and often informal process,” according to NCTM Curriculum and Evaluation 
Standards for School Mathematics. 
 
With this in mind, the assessment tools for the Math Strategies course should include, but not be limited to: 

� open-ended questions 
� problem-solving experiences using real-life data 
� labs – individual/partner/group 
� projects – individual/partner/group 
� concepts and application of technology 
� partner quizzes/tests 
� notebook quizzes 
� unit tests/quizzes 
� student self-assessment 

 
Utilizing a variety of assessment techniques enables the teacher and the student to understand more fully the mathematical strengths and weaknesses of the 
student and the program. 
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THE LIVING CURRICULUM 
 
Curriculum guides are designed to be working documents.  Teachers are encouraged to make notes in the margins.  Written comments can serve as the basis 
for future revisions.  In addition, teachers and administrators are invited to discuss elements of the guides as implemented in the classroom and to work 
collaboratively to develop recommendations for curriculum reforms as needed. 
 
 
 
 

AFFIRMATIVE ACTION 
 
 
During the development of this course of study, particular attention was paid to material which might discriminate on the basis of sex, race, religion, national 
origin, or creed.  Every effort has been made to uphold both the letter and spirit of affirmative action mandates as applied to the content, the texts and the 
instruction inherent in this course.   
 
 
 

MODIFICATIONS AND ADAPTATIONS 
 
For guidelines on how to modify and adapt curricula to best meet the needs of all students, instructional staff should refer to the Curriculum 
Modifications and Adaptations included as an Appendix in this curriculum.  Instructional staff of students with Individualized Education Plans (IEPs) 
must adhere to the recommended modifications outlined in each individual plan.  
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MATHEMATICS | STANDARDS FOR MATHEMATICAL PRACTICE  
 
The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels should seek to develop in their 
students.  These practices rest on important “processes and proficiencies” with longstanding importance in mathematics education. The first of these 
are the NCTM process standards of problem solving, reasoning and proof, communication, representation, and connections. The second are the 
strands of mathematical proficiency specified in the National Research Council’s report Adding It Up: adaptive reasoning, strategic 
competence, conceptual understanding (comprehension of mathematical concepts, operations and relations), procedural fluency (skill in carrying out 
procedures flexibly, accurately, efficiently and appropriately), and productive disposition (habitual inclination to see mathematics as sensible, useful, 
and worthwhile, coupled with a belief in diligence and one’s own efficacy). 
 
1 Make sense of problems and persevere in solving them. 
 
Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They 
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway 
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem 
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students 
might, depending on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the 
information they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or 
draw diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete 
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different 
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex 
problems and identify correspondences between different approaches. 
 
2 Reason abstractly and quantitatively. 
 
Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to 
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and 
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to 
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved.  Quantitative reasoning 
entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of quantities, not 
just how to compute them; and knowing and flexibly using different properties of operations and objects. 
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Mathematics | Standards for Mathematical Practice (cont'd.) 
 
3 Construct viable arguments and critique the reasoning of others. 
 
Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments. 
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by 
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to the 
arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data arose. 
Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from 
that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete referents 
such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized or made formal 
until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read the arguments of 
others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.  
 
4 Model with mathematics. 
 
Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In 
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional 
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or 
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are 
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to 
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and 
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context 
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose. 
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Mathematics | Standards for Mathematical Practice (cont'd.) 
 
5 Use appropriate tools strategically. 
 
Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper, 
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software. 
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools 
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze 
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other 
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying 
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify  
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use 
technological tools to explore and deepen their understanding of concepts.   
 
6 Attend to precision. 
 
Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own 
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about 
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently, 
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully formulated 
explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.  
 
7 Look for and make use of structure. 
 
Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven more 
is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later, students will 
see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the expression x2 + 9x + 14, older 
students can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and can use the strategy of 
drawing an auxiliary line for solving problems.  They also can step back for an overview and shift perspective. They can see complicated things, such 
as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 – 3(x – y)2 as 5minus a positive 
number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y. 
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Mathematics | Standards for Mathematical Practice (cont'd.) 
 
8 Look for and express regularity in repeated reasoning. 
 
Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary students 
might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a repeating decimal. 
By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope 3, middle school 
students might abstract the equation (y – 2)/(x – 1) = 3. Noticing the regularity in the way terms cancel when expanding (x – 1)(x + 1), (x – 1)(x2 + x + 
1), and (x – 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to solve a problem, 
mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the reasonableness of 
their intermediate results. 
 
Connecting the Standards for Mathematical Practice to the Standards for Mathematical Content 
 
The Standards for Mathematical Practice describe ways in which developing student practitioners of the discipline of mathematics increasingly ought 
to engage with the subject matter as they grow in mathematical maturity and expertise throughout the elementary, middle and high school years. 
Designers of curricula, assessments, and professional development should all attend to the need to connect the mathematical practices to mathematical 
content in mathematics instruction.   
 
The Standards for Mathematical Content are a balanced combination of procedure and understanding. Expectations that begin with the word 
“understand” are often especially good opportunities to connect the practices to the content. Students who lack understanding of a topic may rely on 
procedures too heavily. Without a flexible base from which to work, they may be less likely to consider analogous problems, represent problems 
coherently, justify conclusions, apply the mathematics to practical situations, use technology mindfully to work with the mathematics, explain the 
mathematics accurately to other students, step back for an overview, or deviate from a known procedure to find a shortcut. In short, a lack of 
understanding effectively prevents a student from engaging in the mathematical practices.  In this respect, those content standards which set an 
expectation of understanding are potential “points of intersection” between the Standards for Mathematical Content and the Standards for 
Mathematical Practice. These points of intersection are intended to be weighted toward central and generative concepts in the school mathematics 
curriculum that most merit the time, resources, innovative energies, and focus necessary to qualitatively improve the curriculum, instruction, 
assessment, professional development, and student achievement in mathematics.   
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Mathematics | Standards for Mathematical Practice (cont'd.) 
 
High School Common Core State Standards 
The high school standards call on students to practice applying mathematical ways of thinking to real world issues and challenges; they prepare 
students to think and reason mathematically. 
 
The high school standards set a rigorous definition of college and career readiness, by helping students develop a depth of understanding and ability to 
apply mathematics to novel situations, as college students and employees regularly do. 
 
The high school standards emphasize mathematical modeling, the use of mathematics and statistics to analyze empirical situations, understand them 
better, and improve decisions. For example, the draft standards state: Modeling links classroom mathematics and statistics to everyday life, work, and 
decision-making. It is the process of choosing and using appropriate mathematics and statistics to analyze empirical situations, to understand them 
better, and to improve decisions. Quantities and their relationships in physical, economic, public policy, social and everyday situations can be modeled 
using mathematical and statistical methods. When making mathematical models, technology is valuable for varying assumptions, exploring 
consequences, and comparing predictions with data. 
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 PROBLEM SOLVING 
 
A. General Techniques 
 1. Read or understand what is happening in the problem - identify necessary information. 
 2. Organize or formulate a plan for solving the problem 
 3. Solve the problem; carry out the plan and observe the consequences 
 4. Check the solution to see if it makes sense - Is your answer reasonable? 
 
B. Various Problem-Solving Strategies 
 1. Use pictures and diagrams 
 2. Make/construct a model 
 3. Make an organized list (construct tables, charts, or graphs) 
 4. Solve a simpler but related problem 
 5. Search for a pattern 
 6. Use trial and error (guessing) 
 7. Work backwards 
 8. Write an open sentence 
 9. Mark a matrix 
 
C. Extending a Problem by: 
 1. Altering the problem or question 
 2. Seeking a general solution 
 3. Noting restrictions to the general solution 
 4. Studying cases where the general solution does not apply 
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PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS 
COURSE PROFICIENCIES  

 
Course: MTH 302 Title:  MATH STRATEGIES 
 

In accordance with district policy as mandated by the New Jersey Administrative Code and the New Jersey Student Learning 
Standards, the following are proficiencies required for the successful completion of the above named course. 
 
The student will: 
 

1. define expression, term, factor and coefficient. 
2. define relation, domain, range, and function.  
3. create a function rule from a graph, table or relation. 
4. choose inputs that make sense based on a problem situation and explain how the domain of a function is represented in its graph.  
5. identify numbers that are not in the domain of a function.  
6. explain that the parent function for a quadratic function is . 
7. identify whether the vertex of a quadratic will be a minimum of maximum. 
8. use technology to graph a quadratic and to find precise values for the x-intercept and max or min.  
9. identify and graph quadratics in all three forms.  Students will be able to find the axis of symmetry in each form.   
10. convert from one form of a quadratic equation to another and demonstrate that the standard, intercept, and vertex forms produce the same 

intercepts and vertex.  
11. factor a quadratic expression to find the zeroes of the function it represents.     
12. solve a quadratic equation by completing the square. 
13. solve quadratic equations by using the quadratic formula. 
14. define relative maximum as a place where the function transitions from increasing to decreasing.  
15. define relative minimum as a place where the function transitions from decreasing to increasing.  
16. define positive end behavior as the trend of a function’s outputs as the input grows increasingly positive.  
17. define negative end behavior as the trend of a function’s output as the input grows increasingly negative.  
18. determine the end behavior of a polynomial function using at the degree and lead coefficient. 
19. determine the x-intercepts of a polynomial when looking at a graph of the function.  
20. determine the multiplicity of the x-intercepts of a polynomial when looking at a graph of the function.  
21. approximate the factored equation of a polynomial function when looking at a graph of the function.  
22. use technology to graph a polynomial and to find precise values of the x-intercepts and the maximum and minimums.  
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COURSE PROFICIENCIES (cont’d.) 
 

23. identify the multiplicity of the zeroes of a factored polynomial and explain how multiplicity provides clue as to how the graph will behave 
when it approaches the x-intercept.  

24. sketch a rough graph using the zeroes of a polynomial and other easily identifiable points such as the y-intercept.   
25. apply transformations to equations of parent’s functions.  
26. identify zeroes of factored polynomials. 
27. factor polynomials completely by applying quadratic and polynomial identities.   
28. solve polynomial equations by factoring.  
29. discuss and interpret the meaning of the average rate of change as it relates to real-world problem.  
30. explain that a function is odd when f(-x) = -f(x) and its graph has 180° rotational symmetry. 
31. write the inverse of a function in standard notation. 
32. solve radical equations in one variable. 
33. determine which numbers cannot be solutions of a radical equation and explain why.   
34. generate examples of radical equations with extraneous solutions.  
35. sketch the graph of a radical function by hand using convenient vales of x as input.  
36. use technology to graph radical functions and find the intercepts.  
37. define inverse of a function. 
38. graph exponential growth and decay functions. 
39. determine domain, range and asymptotes of exponential functions. 
40. apply exponential models to real life problems. 
41. convert equations from log form to exponential form. 
42. evaluate common and natural logs. 
43. graph log functions and discuss domain range and asymptote of a log function. 
44. find inverse of log functions. 
45. use different methods to solve same equation.   
46. check for extraneous solutions. 
47. create and rearrange equations and inequalities in one variable and use them to solve problems. 
48. represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable 

options in a modeling context.   
49. create a Unit Circle with angles and their equivalent radian measures. 
50. determine all components of the graph of a trigonometric function and sketch the graphs. 
51. determine components of the graph of a tangent function (scale, phase shift, midline, and asymptotes) and sketch the graph. 
52. for a given angle, determine the reference angle, evaluate trigonometric functions for the angle, and determine the sign of the angle. 
53. determine all components and graph a given trigonometric function using the graphing calculator. 
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COURSE PROFICIENCIES (cont’d.) 
 

54. verify trigonometric identities. 
55. write the terms of a sequence, graph and write a series with summation notation. 
56. recognize that sequences are functions, sometimes defined recursively, whose domain is a subset of the integers.   
57. identify an arithmetic sequence and series, write a rule and find the nth term given two terms. 
58. derive the formula for a finite arithmetic series and use to solve problems.   
59. identify a geometric series and sequence, write a rule and find the nth term given two terms. 
60. derive the formula for a finite geometric series and use this formula to solve problems.  
61. write geometric sequences both recursively and with an explicit formula, use geometric sequences to model situation, and translate between 

the two forms.  
62. calculate the number of permutations or combinations for a given situation. 
63. calculate the probability of simple events.  
64. identify a data set as approximately normal or not. 
65. use the mean standard deviation to fit data to a normal distribution. 
66. explain the difference between describing a population and a sample. 
67. compare the expected outcome of an experiment with the actual outcome. 
68. determine the validity of a statistical mode. 
69. create a simulation of an experiment and develop a margin of error. 
70. determine whether survey questions are biased. 
71. use a survey of a sample to predict outcome for an entire populations.  
72. calculate the margin of error.  
73. create a survey with unbiased wording and unbiased population.  
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The following topics are incorporated progressively throughout the course as they relate to several different content areas. 
 
Content Outline CCSS 
Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as 
viable or non-viable options in a modeling context. 

A.CED.3 

Rearrange formulas to highlight a quantity or interest, using the same reasoning as in solving equations. A.CED.3 
Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval.  
Estimate the rate of change from a graph. 

F.IF.6 

Identify the effect on the graph of replacing, ( ) by  ( ) ,  ( ),  ( ), and ( )  f x f x k kf x f kx f x k+ + for specific value of k  (both positive 
and negative); find the value of k given the graph of these functions.  Experiment with cases and illustrate an explanation of the 
effects of k on the graph using technology.  Recognize even and odd functions from their graphs and algebraic expressions. 

F.BF.3 

Find the solutions of where the graphs of the equations  and  intersect, e.g. using technology to graph the 
functions, make tables of values or find successive approximations. Include cases where  and/or  are linear, quadratic, 
polynomial, rational, absolute value, exponential, and/or logarithmic functions. 

A.REI.11-2 

Construct, autonomously, chains of reasoning that will justify or refute propositions or conjectures about numbers of systems. C.3.1 
Derive a formula. C.4.1 
Base explanations/reasoning on the principle that the graph of an equation in two variables is the set of all its solutions plotted in 
the coordinate plane. 

C.6.2 
C.6.4 

Construct, autonomously, chains of reasoning that will justify or refute propositions or conjectures about numbers of systems. C.8.2 

Express reasoning about transformations of functions, which may involve polynomial, exponential, logarithmic or trigonometric 
functions.  Tasks also may involve even and odd functions. 

C.9.2 

Construct, autonomously, chains of reasoning that will justify or refute propositions or conjectures about functions. C.12.2 
Given an equation of system of equations, present the solution steps as a logical argument that concludes with the set of solutions 
(if any).  Tasks are limited to simple rational or radical equations.  

C.16.3 

Construct, autonomously, chains of reasoning that will justify or refute propositions or conjectures about polynomials, rational 
expressions, or rational exponents. 

C.18.4 

Solve multi-step contextual word problems with de-free of difficulty appropriate to the course, requiring application of course-
level knowledge and skills articulated in A-CED, N-Q.2, A-REI.6, A-SSE.3, A-REI.7, A-REI.12, A-REI.11-2, F-BF.A, F-BF.3, 
F-IF.3, A-CED.1, A-SSE.3, F-IF.B, F-IF.7, S-ID, S-IC. 

D.2-7,10,12,13 
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Content Outline CCSS 
Decisions from data: Identify relevant data in a data source, analyze it, and draw reasonable conclusions from it. D.3.5 
Solve problems using modeling: Identify variables in a situation, select those that represent essential features, formulate a 
mathematical representation of the situation using those variables, analyze the representation and perform operations to obtain a 
result, interpret the result in terms of the original situation, validate the result by comparing it to the situation, and either improve 
the model of briefly report the conclusions. 

D.CCR 

Given a verbal description of a polynomial, exponential, rational, trigonometric, or logarithmic functional dependence, write an 
expression for the function and demonstrate various knowledge and skills articulated in the Functions category in relation to this 
function. 

F-Int.1-2 
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I Intro to Functions & Quadratics   
Essential Question(s): 1. What methods can be used to find solutions to quadratic functions?  How can these solutions be interpreted? 

2. What techniques can we use to solve and graph quadratic equations or inequalities? 
3. How can we model and solve real-life situations using quadratic equations or inequalities? 
4. How can we use mathematical language to describe non-linear change? 
5. How do we model situations using quadratics? 

 
Enduring Understanding(s): 1. Graphs and equations are alternative ways for depicting and analyzing patterns of non-linear change. 

2. Mathematics models can be used to describe physical relationships; these relationships are often non-linear. 
3. The characteristics of quadratic functions and their representations are useful in solving real-world problems.  

 
Intro to Functions and Quadratic Functions 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

Students will be able to:  Students will:   

A. Relations and Functions 
(1, 2, 3, 4, 5, 6, 7, 8) 

A.SSE.1a 
A.SSE.1b 
A.SSE.2 
A.SSE.3a 
A.SSE.3b 
F.IF.1 
F.IF.2 
F.IF.4 
F.IF.5 
F.IF.7a 
A.APR.4 
8.2.12.C.4 

define expression, term, 
factor and coefficient. 
 
define relation, domain, 
range, and function.  
 
use function notation. 
 
determine if real world 
variables would generate a 
function. 

Students should be able to determine 
if a given equation, graph or table 
represents a function.   
 
Given f(2)=7, what is the input and 
what is the output.   
 
 
Does a student’s name and a 
student’s date of birth represent a 
function? 
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Intro to Functions and Quadratic Functions (cont’d.) 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

Students will be able to:  Students will:   
Intro to Functions (cont’d.) 
 

A. Relations and Functions 
(cont’d.) 

 
 
 
 
 
 
 
 
 
 

B. Graphing Quadratic 
Functions (9, 10) 

 

  
 
create a function rule from a 
graph, table or relation. 
 
choose inputs that make 
sense based on a problem 
situation and explain how the 
domain of a function is 
represented in its graph.  
 
identify numbers that are not 
in the domain of a function.  
 
explain that the parent 
function for a quadratic 
function is . 
 
identify whether the vertex of 
a quadratic will be a 
minimum of maximum.  
 
 
use technology to graph a 
quadratic and to find precise 
values for the x-intercept and 
max or min.  
 
 
 

 
 
What values are not in the domain 
of ? 
 
Why can there only be one y-
intercept of a function? 
 
 
 
 
 
 
Transform  from 

.   
 
 
Without graphing, determine if the 
vertex of  will be 
a minimum of maximum.   
 
Using a graphing calculator, find the 
x-intercepts and vertex of 

. 
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Intro to Functions and Quadratic Functions  
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 
Students will be able to:  Students will:   
Intro to Functions (cont’d.) 
 

B. Graphing Quadratic 
Functions (cont’d.) 

 

  
 
identify and graph quadratics 
in all three forms.  Students 
will be able to find the axis of 
symmetry in each form.   
 
convert from one form of a 
quadratic equation to another 
and demonstrate that the 
standard, intercept, and vertex 
forms produce the same 
intercepts and vertex.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Can every quadratic equation be 
expressed in intercept form? 
 
 
 
Given , rewrite 
the equation in intercept form and 
vertex form.   
 
What values are not in the domain 
of ? 
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Intro to Functions and Quadratic Functions 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

Students will be able to:  Students will:   
Intro to Functions (cont’d.) 
 
 

C. Factoring (11, 12) 
 
 
 
 
 
 
 

D. Solving Quadratic 
Functions (11, 12, 13) 

  
 
 
review all types of factoring 

• General Factoring 
• Master Product 
• Difference of Squares 
• Perfect square 

trinomial 
 
 
factor a quadratic expression 
to find the zeroes of the 
function it represents. 
 
solve a quadratic equation by 
completing the square.   
 
solve quadratic equations by 
using the quadratic formula. 
 
explain that complex 
solutions result when the 
radicand is negative in the 
quadratic formula. 
 
 
 

 
 
 
Factor:  
 
 
 
 
 
 
 
Solve  by 
factoring.   
 
Solve by 
completing the square.  
 
Solve  by using 
the quadratic formula.  
 
What is the discriminant of

?  What does this 
mean? 
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II. Polynomial Functions  
Essential Question(s):  1. How do we evaluate and graph polynomial functions? 

2. How does the Fundamental Theorem of Algebra help analyze the zeroes of a polynomial? 
3. How does factoring, exponents, and operations help us graph & analyze polynomial functions? 
 

Enduring Understanding(s): 1. Graphs of polynomial functions including domain, range, zeroes, degree 
2. Factor polynomials, perform operations with polynomials & exponents,  

      3.   How do the Factor and Remainder Theorems help analyze the graph of a polynomial function? 
  

 
 
 
 
 
 
 
 
 

Polynomial Functions  
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 
Students will be able to:  Students will:   

A. Relative Maximum & 
Minimum (14, 15, 16) 

 

A.REI.11 
F.IF.4 
F.IF.5 
F.IF.6 
F.IF.7c 
F.BF.3 
A.CED.1 
8.2.12.C.4 

define relative maximum as a 
place where the function 
transitions from increasing to 
decreasing.  
 
define relative minimum as a 
place where the function 
transitions from decreasing to 
increasing.  
 

Use the calculator to 
determine the maximum and 
minimum values of: 

 
 
 

 

1. The graphs of cubic and quadratic polynomial functions have some common characteristics. 
2. Factors and exponents of polynomial functions help us  analyze  
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Polynomial Functions  
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 
Students will be able to:  Students will:   

B. End Behavior (17, 18)  define positive end behavior as 
the trend of a function’s outputs 
as the input grows increasingly 
positive.  Define negative end 
behavior as the trend of a 
function’s output as the input 
grows increasingly negative. 
 
determine the end behavior of a 
polynomial function king at the  
the degree and leading 
coefficient. 
 

Without graphing, describe 
the end behavior of the 
following: 
 

 

 
 
 
 
 

 

C. Polynomial Functions  (18) 
 

 define relative can define a 
polynomial function. 
 
identify the degree of the 
polynomial. 
 

Give an example of a 
polynomial of degree 5. 

 

D. Graphs of Polynomial 
Functions 
(19, 20, 21, 22, 23, 24, 25) 

 determine the x-intercepts of a 
polynomial when looking at a 
graph of the function. 

Determine the roots for the 
following function. 

 

by using 

identify the degree of the 
polynomial. 
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Polynomial Functions  

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

Students will be able to:  Students will:   

D. Graphs of Polynomial 
Functions (cont’d.) 

 determine the multiplicity of 
the x-intercepts of a polynomial 
when looking at a graph of the 
function. 
 
approximate the factored 
equation of a polynomial 
function when looking at a 
graph of the function. 
 
 
 
 
 
 
 
use technology to graph a 
polynomial and to find precise 
value of the x-intercepts and the 
maximum and minimums. 
 
identify the multiplicity of the 
zeroes of a factored polynomial 
and explain how multiplicity 
provides clue as to how the 
graph will behave when it 
approaches the x-intercept. 

Determine the multiplicity 
of each root. Write the 
approximate factored 
equation of the polynomial. 
 

 
 
Find the intercepts and 
turning points of:  

 
 
 
Describe the multiplicity of 
each zero and describe what 
the graph will do when it 
approaches that intercept. 
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Polynomial Functions  
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 
Students will be able to:  Students will:   

D. Graphs of Polynomial 
Functions (cont’d.) 

 sketch a rough graph using the 
zeroes of a polynomial and 
other easily identifiable points 
such as the y-intercept. 
 
apply transformations to 
equations of parents functions. 
 
 

Sketch 
 

 
 
 
Given the graph of 

 

sketch  
 

 

E. Solve Polynomial 
Equations (26, 27, 28) 

 identify zeroes of factored 
polynomials. 
 
factor polynomials completely 
by applying quadratic and 
polynomial identifies. 
 
solve polynomial equations by 
factoring. 
 

Solve the following 
polynomial equations by 
factoring:  
 

 

 
 

 

F. Rate of Change (29) 
 
 
 
 

 discuss and interpret the 
meaning of the average rate of 
change as it relates to real-
world problem. 
 

What is the average rate of 
change from x=2 to x-04 in 
the function 
 

? 
 

 
 
 
 
 
 
 

G. Even vs. Odd Functions 
(30) 

 explain that a function is even 
when f(-x)=f(x) and its graph 
has 180° rotational symmetry. 

Is  an 
odd function. even function, 
or neither? 
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III. POWERS, ROOTS AND RADICALS 
 

Essential Question(s): 1. How does the domain of an odd root function differ from the domain of an even root function? 
2. Explain why a function may or may not have an inverse function? 
3. How does the graph of a radical equation relate to solutions of the equation? 

Enduring Understanding(s): 1. A rational exponent can represent a radical expression. 
2. Properties of exponents can be used to simplify products and quotients of radicals. 
3. There is a relationship in the domain, range and graphs of a function and his inverse. 

 
 
Powers, Roots and Radicals 
PROFICIENCY/OBJECTIVE  STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

A. nth Roots and Rational 
Exponents 
 
evaluate nth roots and 
expressions with 
rational exponents with 
and without a 
calculator. (31) 

 

N.RN.1, 2 
A.SSE.2 
A.REI.2 
N.CN.1, 2 

evaluate: 
 

 
without a calculator and 

evaluate  with a 
calculator. 
 
 

Determine the principal 4th root of 16.  
 
Simplify: 

 

      
 

Emphasize evaluating 
expressions with rational 
exponent without the 

calculator, Example:   
 

Emphasize the general shape 
of power function and root 
function graphs. 
 

Approximate a root with a 
calculator. 
 

 
  

1 1
3 5 4 2125 , 243 , 16  ,16

1
5516 , 6

3 927

( )
1

2 216g

2
532
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Powers, Roots and Radicals 
PROFICIENCY/OBJECTIVE  STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

B. Solving Radical 
Equations (31, 32, 33) 

A.REI.2 solve radical equations in 
one variable. 
 
determine which numbers 
cannot be solutions of a 
radical equation and explain 
why. 
 
generate examples of 
radical equations with 
extraneous solutions. 

Solve:  . 
 
Describe the domain of 

. 
 
 
 
Create a radical equation that contains 
extraneous solutions. 

 

C. Graphing Radical 
Functions (34, 35, 36) 

F.IF.7b explain that the parent 
function for radicals is the 
function. 
 
 
sketch the graph of a radical 
function by hand using 
convenient values of x an 
input. 
 
use technology to graph 
radical functions and find 
the intercepts. 

Given , describe 
the transformation from the parent 
graph. 
 
Graph . 
 
 
 
 
Use a calculator to graph the following 
and determine the intercepts 
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Powers, Roots and Radicals 
PROFICIENCY/OBJECTIVE  STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

D. Inverse Functions (37) F.IF.4 define inverse of a function. 
 
 
write the inverse of a 
function in standard 
notation. 

How would you find the inverse of  
? 

 
Find the inverse of . 
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IV. EXPONENTIAL AND LOGARITHMIC FUNCTIONS 
 

Essential Question(s): 1. How do we graph exponential/logarithmic functions? 
2. How can we apply exponential/logarithmic functions in the real world? 
3. How does the Change of Base formula help use solve real world problems? 
4. How does understanding the relationship between exponential & logarithmic functions help you understand 

their graphs? 
Enduring Understanding(s): 1. Understand the relationship between exponential and logarithmic functions, their graphs, and their domain 

and range. 
2. Analyze exponential and logarithmic functions and their applications in the real world. 

 
Exponential and Logarithmic Functions 
PROFICIENCY/OBJECTIVE  STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

A.  Exponential Growth 
and Decay (38, 39) 

A.CED.2 
F.IF.4,5,7e 
A.REI.11 
 
F.IF.6,8b 
A.CED.1,3,4 
F.BF.1b 
 
8.2.12.E.1 

graph exponential growth 
and decay functions.  Write 
and use equations to model 
exponential growth. 
 
discuss domain, range and 
asymptotes of exponential 
functions. 
 

Graph with and without a 
graphing calculator. 
 
 
 
What is the domain, range and 
equation of the asymptote  

? 
 

Emphasize conversions 
between log and exponential 
form and application to 
solving equations. 
 
Identify percent rate of 
change in functions and 
classify them as representing 
growth or decay. 
 

 

13 2xy += − ⋅

13 2xy += − ⋅
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Exponential and Logarithmic Functions 
PROFICIENCY/OBJECTIVE  STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

A. Exponential Growth 
and Decay (continued) 

A.CED.2 
F.IF.4,5,7e,8b 
A.REI.11 
 
A.CED.1,3,4 
F.IF.6 
 
8.1.A.3 
8.1.B.9 

use exponential models to 
solve real world problems 
and interpret the 
components of exponential 
functions in the context of a 
problem. 

How much would you have to invest 
in an account that pays 2.3% interest 
compounded quarterly to have a 
balance of $10,000 in 15 years? 
 
An adult take 400 milligrams of 
ibuprofen.  Each hour, h, the amount I, 
of ibuprofen in the adult’s system 
decreases by about 29%.  Write an 
exponential decay model for this 
situation. 

Use graphing calculator to 
solve a system of exponential 
functions. 
 
Discuss the number e with 
students. 
 
 

B. Logarithmic Functions 
(41, 42,43, 44) 

F.LE.4 
F.IF.4,5,7e 
F.LE.4 
 
8.1.12.E.1 

convert equations from log 
form to exponential form. 
 
evaluate common and 
natural logs. 
 
 
 
 
 
graph log functions and 
discuss domain range and 
asymptote of a log function. 
 
find inverse of log 
functions. 
 

Evaluate: 
           3log 81,  

           5log5 7  
without a calculator. 
 
Evaluate:  
           ln 2.3 
with a calculator. 
 
Graph ( )2( ) log 3f x x= − . 
 
 
 
Find the inverse of:  

.  
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Exponential and Logarithmic Functions 
PROFICIENCY/OBJECTIVE  STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

C. Solving Exponential 
and Logarithmic 
Equations (45) 

 

A.REI.1 
F.BF.5 

use different methods to 
solve same equation.  
Check for extraneous 
solutions. 
 
 
solve equations to solve 
real-life problems. 

Solve: 
1.   
2.   
3.   

 
If you invest in an account that pays 
4.1% interest compounded 
continuously, when will your balance 
reach $30,000? 
 

 

  

3 4 510 100x x− −=
3 4 510 100x x− −=

5 2ln 3x− + =
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V. RATIONAL FUNCTIONS 
 

Essential Question(s): 1. How do we graph simple rational functions? 
2. How do extraneous solutions affect the graph of that function? 

Enduring Understanding(s): 1. Be able to solve a rational equation using different techniques 
2. Describe the relationship between the asymptotes on the graph of a function & its equation.  

 

Rational Functions  
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

A.  Solving Simple 
Rational Equations by 
multiplying the least 
common denominator 
by cross multiplying.  
Identify extraneous 
solutions. (45, 46) 

A.REI.1,2 solve same equation in 
different ways. 
 
solve equations with two 
solutions. 

Solve  
 

 

 

B. Problem Solving  
(47, 48) 

A.CED.1, 3, 4 
8.1.12.E.1 

create and rearrange 
equations and inequalities 
in one variable and use 
them to solve problems. 
 
represent constraints by 
equations or inequalities, 
and by systems of equations 
and/or inequalities, and 
interpret solutions as viable 
or non-viable options in a 
modeling context. 

A telephone company offers you an 
opportunity to sell prepaid 30 minute 
long distance phone cards.  You will 
have to pay a one-time setup fee $200.  
Each phone card will cost you $5.70.  
How many cards would you have to 
sell before your average total cost per 
card falls to $8.00? 
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VI. TRIGONOMETRY 
 

Essential Question(s): 1. How can you find a trigonometric function of an acute angle 𝜃𝜃 ? 
2. What is the difference between measuring an angle in degrees & radians? 
3. How do we evaluate a trigonometric function for a give angle? 
4. How can you use the unit circle to define the trigonometric functions of any angle? 

 
Enduring 
Understanding(s): 

1. You can find the trigonometric function of any angle. 
2. The Unit Circle is a way to show angles, in both degree and radian measure, and the values of 

trigonometric functions of these angles. 
3. The Pythagorean identities can be used to find unknown trigonometric values 

 
Trigonometry  
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

A.  Use right triangle 
trigonometry to solve 
triangles. (49) 

F.TF.1,2 create a Unit Circle with 
angles and their equivalent 
radian measures. 

Draw a 30° angle in standard position 
and find one positive and one 
negative angle co-terminal with it, 
convert angles from degree radian 
measure. 

 

B. Graphs of sine and 
cosine functions 
including all 
transformations. (50) 

F.IF.7e 
F.EF.B.3 
 
MP.2,5,7 

determine all components 
of the graph of a 
trigonometric function and 
sketch the graphs. 
 
graph transformations of 
these graphs, noting the 
effects of the parameters h 
and k in 
 
• y = a sin b (x – h) + k 
• y = a cos b (x – h) + k. 

Graph y = 2 cos x and y = sin 2x and 
state the amplitude and period of 
these graphs. 
 
Use the graphing calculator (when 
appropriate) to determine how the 
following graphs are related: 
 

a.   
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Trigonometry  
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

B. (cont’d.)   
b.   

 

 

C. Graph tangent functions 
(optional) (51) 

F.IF.7e 
F.EF.B.3 
 
MP 2, 5, 7 

determine components of 
the graph of a tangent 
function (scale, phase shift, 
midline, asymptotes) and 
sketch the graph. 

Sketch  Optional topic. 

D. Modeling (50, 51) 
 

F.TF.5 
F.IF.4 
F.IF.5 
 
MP 4 

model a sinusoidal 
relationship (like 
temperature over a day) by 
writing an equation. 

Write the equation to model the height 
of a Ferris Wheel seat if the wheel has 
a 25-foot radius and takes 60 seconds 
to make one complete rotation. 
Assume you board the ride at the 
lowest point, 5 feet above the ground. 

 

E.  Trigonometric 
Functions of any angle 
(52) 
 

• evaluate trigonometric 
functions of a 
quadrantal angle 

• use reference angles to 
evaluate trigonometric 
functions 

• evaluate trigonometric 
functions of special 
angles 

 
 

F.TF.3 
F.TF.4 

For a given angle, 
determine the reference 
angle, evaluate 
trigonometric functions for 
the angle, and determine the 
sign of the angle. 
 
 
 
 
 
 

Evaluate: 
      

      

      

 

 

( )sec 120o−

5tan
3
π

3sin
2
π
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Trigonometry  
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

F. Graphing Sine, Cosine 
and Tangent Functions 
(53) 
 
Graph: 

 

and discuss domain, 
range, period, amplitude 
and asymptotes for the 
tangent graph 

 

F.IF.4,5,7e 
F.BF.3 
F.TF.5 
8.1.A.3 
 

Determine all components 
and graph a given 
trigonometric function 
using the graphing 
calculator. 
 

Graph: 

       

State amplitude, period, frequency, 
midline, domain and range. 
 

 

G. Translations and 
Reflections of 
Trigonometric Graphs 
(53) 

F.TF.5 Use a graphing calculator to 
graph reflections and 
horizontal and vertical 
translations of trigonometric 
functions making note of 
effects caused by h and k in: 
 

 

 
 

Use the graphing calculator to 
determine how the following graphs 
are geometrically related. 

     

     

 
 

 

 

sin
cos
tan

y a bx
y a bx
y a bx

=
=
=

2cos
sin 2

y x
y x
=
=

( )
( )
( )

sin

cos

tan

y a b x h k

y a b x h k

y a b x h k

= − +

= − +

= − +

2 cos
3.    
2 cos
3

y x
a

y x

=

= −

sin 2
.     

sin 2
2

y x
b

y x π
=

 = − 
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Trigonometry  
PROFICIENCIES/OBJECTIVE STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
  Students will:   

H. Trigonometric Identities 
(54) 

F.TF.8 Prove and apply 
trigonometric identifies. 

Describe the transformations made to 
 

 

 

  

siny x=

( )1 sin 3 1
3

y x π= − −
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VII. SERIES AND SEQUENCES 
 

Essential Question(s): 1. How do you determine a rule or apply a rule to both Arithmetic & Geometric series/sequences? 
2. Why does a finite Geometric series always have a sum, however an infinite geometric series 

may/may not have a sum? 
Enduring Understanding(s): 1. You can distinguish between a geometric and an arithmetic sequence from their graphs. 

2. You can find the sum of an infinite geometric series if it converges. 
3. Recursive rules are ways to define sequences. 

 
Series and Sequences  
PROFICIENCIES/OBJECTIVE STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

A.  Sequences and Series 
(3, 4, 15, 16, 17, 18) 

 
1. An Introduction to 

Sequences and Series 
(55, 56, 57) 

 

A.SSE.4 
F.BF.2 
 

Write the terms of a 
sequence, graph and write a 
series with summation 
notation. 
 
Recognize that sequences 
are functions, sometimes 
defined recursively, whose 
domain is a subset of the 
integers.   
 
 

Write a rule for the length of each 
swing in inches, given that each 
swing of a pendulum is 3 in. shorter 
than the preceding swing.  The first 
swing is 6 ft.  Graph this sequence. 
 
Write each series using summation 
notation: 
 
a. 4 + 8 + 12+…+100 
 

b.   
For example, the Fibonacci sequences 
is defined recursively by 
f(0)=f(1)=,f(n+1)=f(n)+f(n-1).   
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Series and Sequences  
PROFICIENCIES/OBJECTIVE STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
Students will be able to:  Students will:   

A.   Sequences and Series 
(cont’d.) 

 
2. Arithmetic Sequences 

and Series (58) 

A.SSE.4 
F.BF.2 
 
 

Identify an arithmetic 
sequence and series, write a 
rule and find the nth term 
given two terms. 
 
Derive the formula for a 
finite arithmetic series and 
use to solve problems. 
 
Write arithmetic sequences 
both recursively and with 
an explicit formula, use 
them to model situation, 
and translate between the 
two forms. 
 

Determine whether the given 
sequences are arithmetic: 
 

a. -10, -6, -2, 0, 2, 6, 10, … 
b.5, 11, 17, 23, 29, … 

 
Write a rule for the nth term of the 
sequence 28, 43, 58, 73, … and then 
find a12. 

 
Write a rule for the nth term and graph 
an arithmetic sequence with a8 =  60, 
and the common difference 0, 32, … 
 
Two terms of an arithmetic sequence 
are a8 = 10 and a33 = 110.  Write a 
rule for the nth term of this sequence 
and fine the value of n for which  
an = -2. 
 

Chapter 11 
Emphasize the use of 
appropriate summation 
formula. 
 
This topic has relevance to the 
HSPA and SAT. 
 
Discuss recursion. 
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Series and Sequences  
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITIES EVALUATIONS/ 

ASSESSMENTS 
TEACHER 

NOTES 
  Students will:   

 

  

3. Geometric Sequences 
and Series (59, 60, 61) 

A.SSE.4 
F.BF.2 
 

Identify a geometric series 
and sequence, write a rule 
and find the nth term given 
two terms. 
 
Derive the formula for a 
finite geometric series and 
use this formula to solve 
problems. 
 
Write geometric sequences 
both recursively and with an 
explicit formula, use 
geometric sequences to 
model situation, and 
translate between the two 
forms. 
 

Determine if the following sequences 
are geometric. 
 
a. 3, -9, 27, -81, 243, … 
b. 5, 10, -15, -20, 25, … 

 
Write a rule for the nth term of the 
sequence 10, 6, .36, .216. 
 
Write a rule for the nth term and graph 
the geometric sequence with a5 = 7 
and a common ratio of r = -2. 
 
Find the 30th term of a geometric 
sequence with a2 = -3 and a6 = -729. 
 

Chapter 11 
Emphasize the use of 
appropriate summation 
formula. 
 
This topic has relevance to the 
HSPA and the SAT. 
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VIII. PROBABILITY AND STATISTICS 
Essential Question(s): 1. How can one determine how many different ways there are to group items? 

2. How can one compute the probability of an event occurring a certain number of times? 
3. What are the key characteristics of a normal distribution? 
4. How can an unbiased sample and an unbiased survey be constructed? 
5. How can one determine if the outcome to an experiment is significant? 

Enduring Understanding(s): 1. Combinations can be used to compute the number of possible groups, as well as to help calculate binomial 
probabilities. 

2. A normal distribution has the majority of its data centered at the mean, with the standard deviation being a 
measure of its spread. 

3. Sample populations and survey questions must be carefully constructed. 
4. Simple statistical calculations can be used to evaluate reports based on data. 

Probability and Statistics  
PROFICIENCIES/OBJECTIVES STANDARDS SUGGESTED 

ACTIVITIES 
EVALUATIONS/ 
ASSESSMENTS 

TEACHER 
NOTES 

Students will be able to:  Students will:   
Calculate:  
 

A.Permutations & 
Combinations (62) 

 
 

 
 
A.APR.C.5 
 

 
 
 
Calculate the number of 
permutations or 
combinations for a given 
situation 
 

 
 
How many ways can we arrange the 
word MATHEMATICS? 
 
In how many ways can 3 students be 
chosen from a class of 20 to form a 
committee? 
 

 
 
A basic understanding of 
combinations is all that is 
required for this section.   
 
Introducing/reviewing 
permutations would enhance 
this topic if time permits. 
 
Teacher will have to use an 
external reference for some of 
the topics here.  (See 
Bibliography.) 

B. Basic Probabilities (63) S.CP.A.1 
 

Calculate the probability of 
simple events.  
 

What is the probability of a die 
landing on a 4?  
 
What is the probability of pulling a 
red card from a deck?  
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Probability and Statistics  
PROFICIENCIES/OBJECTIVES STANDARDS SUGGESTED 

ACTIVITIES 
EVALUATIONS/ 
ASSESSMENTS 

TEACHER 
NOTES 

Students will be able to:  Students will:   
C. Normal Curves (64, 65) S.ID.4 

S.MD.7 
Identify a data set as 
approximately normal or 
note. 
 
Use the mean standard 
deviation to fit data to a 
normal distribution.  
Interpret areas in context. 
 

SAT math scores for a recent year 
have a mean of 516 and a standard 
deviation of 116.  If you scored 680, 
what percentage of students scored 
lower than you? 

 

D. Making Predictions from 
Samples (66, 67, 68, 
69,70) 

S.IC.1,2,3,4,6 
S.MD.6 
 

Explain the difference 
between describing a 
population and a sample. 
 
Compare the expected 
outcome of an experiment 
with the actual outcome. 
 
Determine the validity of a 
statistical mode. 
 
Create a simulation of an 
experiment and develop a 
margin of error. 
 
Determine whether survey 
questions are biased. 

A coin tossed and lands on heads 4 
times in a row.  Would you question 
the “fairness” of this coin? 
 
How can you pick an unbiased 
sample? 
 
In a survey of 60 people, 35 said 
they read the newspaper every night.  
What is the margin of error? 
 
Is the following questions biased.  
Do you brush your teeth twice a day 
as recommended? 
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Probability and Statistics  
PROFICIENCIES/OBJECTIVES STANDARDS SUGGESTED 

ACTIVITIES 
EVALUATIONS/ 
ASSESSMENTS 

TEACHER 
NOTES 

Students will be able to:  Students will:   
E. Evaluating Experimental 

Outcomes (71) 
S.IC.5,6 
S.IC.A.2 
S.IC.B4 
 

Consider data 
relating to an 
experiment and 
determine whether 
a significant 
difference is 
shown between 
the control group 
and experimental 
group. 
 
 

A certain group of plants is given a new fertilizer, with 
growth outputs shown in the table. 
 

Control 1.4 0.9 1.2 1.3 2.0 1.2 0.7 1.l9 1.4 1.7 
Treatments 1.4 0.9 1.5 1.8 1.6 1.8 2.4 1.9 1.9 1.7 

 
Determine whether the new fertilizer has significantly 
increased the yield. 
 
 

 

F. Make Predictions Based 
on Sample Surveys (72) 

S.IC.3 
S.IC.4 
8.1.12.E.1 

Use a survey of a 
sample to predict 
outcome for an 
entire populations. 
 
Calculate the 
margin of error. 

A school has 8,000 students.  A sample is taken from 60 
students to see how many support changing the lunch 
menu of the 60 students 50 support a change to the lunch 
menu.  What is the margin of error for this sample? 
 

 

G. Construct a Method to 
Collect Data (73) 

S.IC.5 Create a survey 
with unbiased 
wording and 
unbiased 
population. 

Identify the method of data collection: 
 
A researcher records whether people at a gas station use 
hand sanitizer. 
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APPENDIX A SAMPLE AUTHENTIC ASSESSMENT 
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SAMPLE AUTHENTIC ASSESSMENT 
 

A. TASK 
 

You want to talk your parents into buying you a car.  They tell you that in addition to your 
college fund they have been saving so you could have at least $2,000 each year for books and 
the various miscellaneous items you will need to purchase when you go to college.  You find a 
car for $12,500, and tell your parents that the money you will receive from selling this car 
when you go to college, in two years, will be enough for books and the miscellaneous 
expenses.  Prove to your parents that even though the car will depreciate 12.5% per year, there 
will be enough money remaining for you after it is sold.    

 
B. TASK 

 
You really want a car and find one you like for $18,000.  You have to convince your parents that 
it would be economical to purchase the car with a loan and sell it at a later date.  You recall from 
the Algebra you have learned, that the payoff amount, after making n monthly payments on a 
loan can be modeled by the equation: 
 

 where Ao is the original amount of the loan, P is the monthly payment and r is the monthly 
interest rate expressed as a decimal. 
 
The car dealer offers you an 8.5% annual interest rate and because of your after school job, you 
can afford to make a monthly payment of $280.  Your parents are interested in the value of the 
car each year after it is purchased.  Using a model for the payoff amount, with a monthly payment 
of $280 and the value of the car, will you be able to convince your parents?  Explain how you 
will convince them and when and why it would make sense to sell the car.  

 
C. TASK 

 
You want to have a vegetable garden that is safe from the deer and rabbits!  You have 24 meters of 
fencing to use to enclose a rectangular garden. What should the dimensions of your garden be if you 
want to maximize? 
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APPENDIX B RUBRIC FOR SCORING OPEN-ENDED PROBLEMS 
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RUBRIC FOR SCORING OPEN-ENDED PROBLEMS 
 
 

3-POINT RESPONSE 

 
Your response showed a complete understanding of the problem’s essential mathematical concepts.  You 
executed procedures completely and gave relevant responses to all parts of the task.  Your response 
contained a few minor errors, if any.  Your responses was clear and effective, detailing how the problem 
was solved so that the reader did not need to infer how and why decisions were made. 
 

2 POINT RESPONSE 

 
Your response showed a nearly complete understanding of the problem’s essential mathematical concepts.  
You executed nearly all procedures and gave relevant responses to most parts of the task.  Your response 
may have had minor errors.  Your explanation detailing how the problem was solved, may not have been 
clear, causing the reader to make some inferences. 
 

1 POINT RESPONSE 

 
Your response showed a limited understanding of the problem’s essential mathematical concepts.  Your 
response and procedures may have been incomplete and/or may have contained major errors.  An 
incomplete explanation of how the problem was solved may have contributed to questions as to how and 
why decisions were made. 
 

0 POINT RESPONSE 

 
Your response showed an insufficient understanding of the problem’s essential mathematical concepts.  
Your procedures, if any, contained major errors.  There may have been no explanations of the solution or 
the reader may not have been able to understand the explanation.  The reader may not have been able to 
understand how and why decisions were made. 
 

 
SOURCE:  New Jersey HSPA 
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APPENDIX C NUMBER SYSTEM 
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NUMBER SYSTEM 
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APPENDIX D SELF ASSESSMENT 
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SELF-ASSESSMENT SHEET FOR STUDENT WORKFOLDER 
 

 

Marking Period    

Name ______________________________ Course______________________________ 

Date Assessment Concepts I understand and can explain  
to someone else  Concepts I need to further develop 
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NAME:         
 
ASSESSMENT/WORK FOLDER reflection 
 
After looking over your work folder with all of your assessments, what are your strengths in math?  
What are your weaknesses? 
 

 
 
 
 
 
How can you continue to use your strengths to be successful in math?  Be specific and explain. 
 

 
 
 
 
 
How can you improve your areas of weakness?  Give yourself at least one goal in order to help you 
improve. 
 

 
 
 
 
 
Which assessment(s) are you most proud of?  Explain why. 
 

 
 
 
 
 
Which assessment(s) do you think you could have done better on?  Explain why and how. 
 

 
 
 
 
 
We are now half-way through the school year.  What will you continue to strive for in math?  How do 
you plan on doing this? 
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Work Folder Reflection 

 
Look through the various items in your work folder and take a moment to think about this school year. 
Answer the following questions in the form of a paragraph to reflect on your mathematical progress so 
far this year. 
 
 

 What were some of your goals in the beginning of this school year?  Have you made progress 
towards achieving them? 

 
 
 
 
 What are some goals you have for the rest of this school year? 
 
 
 
 
 In what areas did you have the most success?  Be specific by indicating the topics in which you 

feel most confident. 
 
 
 
 
 In what areas did you have difficulty?  What are some ways you can improve in those areas? 
 
 
 
 
 What can you do to prepare yourself for the final exam? 
 
 
 
 
 Now that more than half of the year has passed, what are some things that you have learned that 

will help you next year? (i.e. study skills, putting more effort in homework, etc.) 
 
 
 
 
 What are some things that you enjoy about this class?  What are some things you don’t like?  Do 

you have any suggestions as to what would make the class better? 
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APPENDIX E NEW JERSEY STUDENT LEARNING STANDARDS 
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NEW JERSEY STUDENT LEARNING STANDARDS 
 

4 - Mathematics 
8 - Technology 
9 - 21st Century Life and Careers 

 
 
 
 

http://www.state.nj.us/education/cccs/2016/math/
http://www.state.nj.us/education/aps/cccs/tech/
http://www.state.nj.us/education/aps/cccs/career/
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APPENDIX F CURRICULUM MODIFICATIONS & ADAPTATIONS 
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