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STATEMENT OF PURPOSE 
 
Algebra I is the first in a sequence of four college-preparatory courses that develops the study of high school mathematics in collaboration with the Common Core 
State Standards. This course will form the basis for students to develop mathematical skills, understandings, and attitudes that they will need to be successful in a 
competitive twenty-first century. Because it is important for all students to understand and be comfortable with the concepts and application of technology, technology 
is interwoven throughout this course. This exposure to technology will help prepare students to not only function in today’s complex society but also to become 
informed and productive adults of tomorrow.  
 
This revision is aligned with the New Jersey Student Learning Standards for Mathematics, the Draft New Jersey Algebra 1 Course Content, and April 14, 2010 and 
with the 2014 New Jersey Student Learning Standards for Technology. 
 
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.  
 
 
 
 
  



MTH117 ALGEBRA 1 5 
 

 

 

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, the 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 following link 
- http://njcdd.org/wp-content/uploads/2016/08/tools-teacherspart2.pdf. Instructional staff of students with Individualized Education Plans (IEPs) 
must adhere to the recommended modifications outlined in each individual plan. 
 
 
 
 
 
 

 
  

http://njcdd.org/wp-content/uploads/2016/08/tools-teacherspart2.pdf
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GENERAL GOALS 
Through an integration of algebraic and geometric/graphic methods, applied to non-routine real-life situations, this course offers students the opportunity to: 
1. develop a sense of number relationships, representations and mathematical structures and systems. 
2. understand the unifying concept of a function. 
3. acquire the facility necessary to solve equations, inequalities and their systems. 
4. acquire a knowledge of polynomials, exponents, and factoring. 
5. analyze data, represent relationships among the data, and make predictions based on this data. 
6. understand the concepts and application of technology. 
7. justify and critique mathematical arguments. 
8. reason abstractly and quantitatively. 
 

METHODS 
Through an integration of algebraic and geometric/graphic methods, applied to non-routine real-life situations, this course offers students the opportunity to: 
1. develop a sense of number relationships, representations and mathematical structures and systems. 
2. understand the unifying concept of a function. 
3. acquire the facility necessary to solve equations, inequalities and their systems. 
4. acquire a knowledge of polynomials, exponents, and factoring. 
5. analyze data, represent relationships among the data, and make predictions based on this data. 
6. understand the concepts and application of technology. 
 

OUTCOMES 
Students who successfully complete this course will be given a basic knowledge of Algebra 1, the study of patterns and functions. Students will understand the 
big ideas of equivalence and linearity; learn to use a variety of representations, including modeling with variables; begin to build connections between 
geometric objects and algebraic expressions; and use what they have learned previously about geometry, measurement, data analysis, and probability as 
applications of Algebra I to build a strong conceptual foundation as they continue the study of mathematics. 
 
The core Algebra I content described in this curriculum follows the outline of the test specifications developed by the Achieve consortium in the production of 
the Algebra I End of Course Assessment and includes content needed to promote deep understanding of algebraic concepts that builds as students’ progress 
through higher levels of mathematics. 
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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 this Algebra I course should include but not be limited to:  
 
Open-Ended Questions  
Problem-Solving Experiences using real-life data  
Labs - Individual/Partner/Group  
Projects - Individual/Group  
Concepts and application of technology  
Partner Assessments  
Notebook Quizzes  
Unit Assessments  
 
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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GRADING PROCEDURES 

Marking Period Grades: 
 
Long- and Short-Term Assessments 
 Publisher-prepared tests, quizzes and/or worksheets    90% 
 Teacher-prepared tests, quizzes and/or worksheets 
 Authentic Assessments 
 Technology Applications 
 Projects 
 Reports 
 Labs 
 
Daily Assessments 
 Homework          10% 
 Do Now / Exit Questions 
 Class Participation 
 Journal Writing 
 Notebook – checks and open notebook assessments 
 Explorations 
 
Final Grade: 

 
Final Grade – Full Year Course 

Full Year Course 
• Each marking period shall count as 

20% of the final grade (80% total).  

The midterm assessment will count as 10% of 
the final grade, and the final assessment will 
count as 10% of the final grade.  
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PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS 
COURSE PROFICIENCIES  

 

Course: MTH 117 Title:  Algebra I 
 

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. determine if sets of rational and irrational numbers are closed under operations. 
2. determine whether a given relation is a function, and if so, represent it using function notation. 
3. solve linear equations with all real numbers. 
4. solve linear equations using multiple transformations and correct errors in a given solution to a linear equation 
5. rearrange linear formulas to highlight a quantity of interest. 
6. model real life problems using linear equations. 
7. use rates, ratios and proportions to model and solve real life problems. 
8. graph linear equations using a table. 
9. graph vertical and horizontal lines and recognize their equations. 
10. find the intercepts of a line and use the intercepts to graph the line. 
11. find the slopes of lines and use slopes of given lines to determine whether lines are parallel, perpendicular, intersecting, or coincident. 
12. graph a linear equation that is written in slope intercept form. 
13. determine the equation of a line given the slope and y-intercept. 
14. determine the equation of a line given the slope and a point. 
15. determine the equation of a line given two points on the line. 
16. use a linear model to predict real life outcomes. 
17. solve a system of linear equations by graphing. 
18. solve a system of linear equations by substitution. 
19. solve a system of linear equations by linear combination. 
20. determine the best method to solve a system of linear equations. 
21. determine the number of solutions to a system of linear equations. 
22. solve real life problems by writing a system of equations and interpret the solutions. 
23. graph a linear inequality in two variables. 
24. solve systems of linear inequalities. 
25. sketch the graph of a quadratic function. 
26. solve a system with one or more quadratic functions. 
27. solve quadratic equations by taking square root. 
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28. solve quadratic equations by using the quadratic formula. 
29. solve quadratic equations by graphing. 
30. solve quadratic equations by completing the square. 
31. graph the square root and cube root functions and determine and analyze their key characteristics. 
32. multiply and divide exponential expressions. 
33. simplify and evaluate expressions with positive, negative, and zero exponent. 
34. graph and model exponential functions.  
35. analyze a table, numerical pattern, graph, equation, or context to determine whether a linear, exponential, or quadratic relationship could be 

represented. 
36. recognize linear and exponential functions as arithmetic and geometric sequences and construct their formulas. 
37. combine and classify polynomials. 
38. determine the product of polynomials. 
39. perform all basic operations on polynomials. 
40. solve polynomial equations in factored form using the zero product property. 
41. factor polynomials in the form  completely and use the factors to solve equations (use special patterns where appropriate).   
42. factor polynomials in the form completely and use the factors to solve equations.  
43. factor polynomials using GCF or special patterns. 
44. solve quadratic equations by completing the square. 
45. solve and graph linear inequalities in one variable. 
46. solve and graph compound inequalities. 
47. solve absolute value equations. 
48. graph the absolute value of a linear function and determine and analyze its key characteristics. 
49. graph and write piecewise functions. 
50. compare measures of central tendency. 
51. represent and analyze data with plots on the real number line (dot plots, histograms, and box and whisker plots). 
52. understand the difference between causation and correlation. 
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Suggested scope and sequence (days spent on topic in parenthesis): 
 
Marking Period 1: numbers, functions, equations, graphing linear equations 

1. identify whether sets of rational and irrational numbers are closed under operations (3) 
2. determine whether a given relation is a function, and if so, represent it using function notation (4) 
3. solve linear equations with all real numbers (6) 
4. rearrange linear formulas to highlight a quantity of interest (3) 
5. model real life problems using linear equations (4) 
6. use ratios and proportions to model and solve real life problems (2) 
7. graph linear equations using a table (2) 
8. graph vertical and horizontal lines and recognize their equations (2) 
9. find the intercepts of a line and use the intercepts to make a graph (2) 
10. find the slopes of lines and use slopes of given lines to determine whether lines are parallel, perpendicular, intersecting, or coincident (4) 
11. graph a linear equation that is written in slope intercept form (2) 

 
Marking Period 2: Writing linear equations, systems of equations and inequalities, graphing quadratics, systems with quadratics 

12. determine the equation of a line given the slope and y intercept (1) 
13. determine the equation of a line given the slope and a point (2) 
14. determine the equation of a line given two points on the line (2) 
15. use a linear model to predict real life outcomes (2) 
16. solve a system of linear equations by graphing, substitution, or linear combinations (8) 
17. solve real life problems by writing a system of equations and interpret the solutions (3) 
18. graph a linear inequality in two variables (2) 
19. solve systems of linear inequalities (2) 
20. sketch the graph of a quadratic function (10) 
21. solve a system with one or more quadratic functions (3) 

 
Marking Period 3: Solving quadratics, exponents, exponential functions, operations with polynomials 
22. solve quadratic equations by taking square roots, using the quadratic formula, graphing (5)  
23. multiply and divide exponential expressions (3) 
24. simplify and evaluate expressions with positive, negative, and zero exponents (5) 
25. graph and model exponential functions (6) 
26. analyze a table, numerical pattern, graph, equation, or context to determine whether a linear, exponential, or quadratic relationship could be 

represented (3) 
27. recognize linear and exponential functions as arithmetic and geometric sequences and construct their formulas (2) 
28. graph the square root and cube root functions and analyze their key characteristics  (3) 
29. perform all basic operations on polynomials (4)
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Marking Period 4: Factoring, solving quadratics, inequalities, absolute value, piecewise, stats 

30. solve polynomial equations in factored form using the zero product property (1) 
31. solve polynomial equations by factoring polynomials completely (use special patterns where appropriate); solve quadratic equations by completing 

the square (12) 
32. solve and graph linear inequalities in one variable (3) 
33. solve and graph compound inequalities(2) 
34. solve absolute value equations (3) 
35. graph the absolute value of a linear function and determine and analyze its key characteristics (2) 
36. graph and write piecewise functions (5) 
37. compare measures of central tendency (2) 
38. represent and analyze data with plots on the real number line (dot plots, histograms, and box and whisker plots) (5) 
39. understand the difference between causation and correlation (3) 

 
 

   Students studying Algebra I should use appropriate tools (e.g., algebra tiles to explore operations with polynomials, including factoring) and  
    technology, such as regular opportunities to use graphing calculators, spreadsheets, Geogebra, Desmos, etc. Technological tools assist in illustrating      
    the connections between algebra and other areas of mathematics, and demonstrate the power of algebra.  

 
EMPLOY THE USE OF TECHNOLOGY WHERE AND WHENEVER APPROPRIATE. 
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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. 
 
Ask students: 
 

• to explain what the problem is about.  Do you all agree?   If not, explain. 
• how do you plan to solve the problem?  How many different plans do you have in your group?  Explain them. 
• does one plan make more sense than the others?  Explain. 
• will you draw a picture or use manipulatives to solve it?  Explain why. 
• to explain why your answer makes sense. 
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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.  
 
Ask students: 
 

• what do the numbers in the problem mean? 
• can you draw a picture to show how they are related?  If so, show the picture. 
• do you have all the information you need to solve the problem?  If not, what is missing? 
• is the more than one way to solve the problem?  Explain. 

 
 
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.  
 
Ask students: 
 

• to explain how you solved the problem. 
• justify why your solution makes sense.  Do you all agree with how the problem was solved?  Why or why not? 
• how is your strategy different from others in the class?  How is it like what they did? 
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Mathematics | Standards for Mathematical Practice  (cont'd.) 
 
 
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. 
 
Ask students: 
 

• can you write a number sentence to help  you solve the problem? 
• what did you do first, before writing the number sentence or equation? 
• did other members of  your group have a different number sentence?  Explain how they are alike/different. 
• does one solution make more sense than the other?  Why? 

 
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  
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Mathematics | Standards for Mathematical Practice  (cont'd.) 
 
5. Use appropriate tools strategically. (cont’d.) 
 
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.   
 
Ask students: 
 

• what tool or tools (manipulatives, measuring devices, calculators, protractors, etc.) did you use, and why? 
• could you have used a different tool?  Explain why or why not. 
• did everyone in your group use the same tool?  If not, did theirs make sense?  Why or why not? 

 
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.  
 
Ask students: 
 

• to explain what each number of your number sentence (equation, solution) means. 
• did you get the right answer?  If not, what did you do wrong? 
• did you label the answer? 

 
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  
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7 Look for and make use of structure. (continued) 
 
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. 
 
Ask students: 
 

• do you see a pattern that will help you solve the problem?  If so, what is it? 
• can you break the problem into easier ones to solve?  Explain. 

 
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. 
 
Ask students: 
 

• does your answer make sense?  Explain. 
• have you solved another problem like this before?  If yes, explain how it helped you solve this problem. 
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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.   
 
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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Unit I: Relationships Between Quantities and Reasoning with Equations  
 
Essential Questions 
• What techniques are used for solving linear equations systematically? 
• What real-life situations can be solved by writing and graphing linear equations? 
• How can patterns, relations, and functions be used as tools to best describe and help explain real-life situations?  
• How are functions and their graphs related?  
• How can technology be used to investigate properties of linear functions and their graphs?  
• What techniques can be used to solve linear equations? 
• How can we determine whether an equation or a graph is a function? 
• How can we translate verbal models into algebraic models to represent and solve real-life situations? 
• How can change be best represented mathematically?  
• How can we use mathematical language to describe change?  
• How can we use mathematical models to describe change or change over time?  
• How are patterns of change related to the behavior of functions?  
• What techniques can be used to graph linear equations? 
• How can we determine whether an equation or a graph is a function? 

 
Enduring Understanding(s) 

• Graphs and equations are alternative (and often equivalent) ways for depicting and analyzing patterns of change.  
• Functional relationships can be expressed in real contexts, graphs, algebraic equations, tables, and words; each representation  

of a given function is simply a different way of expressing the same idea.  
• The value of a particular representation depends on its purpose.  
• Proportionality involves a relationship in which the ratio of two quantities remains constant as the corresponding values of the quantities  

change.  
• Graphs and equations are alternative (and often equivalent) ways for depicting and analyzing patterns of change. 
• The value of a particular representation depends on its purpose. 
• A variety of families of functions can be used to model and solve real world situations. 

 
 
UNIT FOCUS: 
Successful students will be able to solve and graph the solution sets of linear equations.  In contextual problems students graph and 
interpret their solutions in terms of the context. Function notation should be introduced and used regularly but not exclusively. 
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Relationships Between Quantities and Reasoning with Equations 

PROFICIENCY / OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

1. determine if given sets of 
rational and irrational numbers 
are closed under operations. 

 

N.RN.3 
S-ID.1 
MP 1, 3, 4, 8 

• show that the sum or difference 
of two rational numbers is 
rational; a rational number 
added or subtracted to an 
irrational is irrational 
 

Show that the set of rational 
numbers is closed under addition 
and multiplication. 
 
  

Are integers closed under 
addition?  Multiplication?  
Division?  Justify your 
reasoning. 
 
Is  a rational or 
irrational number? Justify 
your reasoning. 
 
 

Show that division is not a closed 
operation.  Discuss what means to 
be a closed operation under a set 
of numbers. 
 
Review the number system 
(rational, irrational, whole, integer, 
and natural numbers). 

2. determine whether a given 
relation is a function and if so 
represent it using function 
notation.  

 

 

 

 

F.IF.1 
F.IF.2 
MP 1, 3, 6, 8 

• describe a function, create an 
input-output table, and identify 
the domain and range of the 
function. 

 
Use the vertical line test to identify 
graphs that are functions. 
 
 
 

Given the sequence: 
5,7,9,11, …  If 5 is 
considered the first term, 
what linear expression could 
generate this pattern?  
 
 
 
 
 
 
 

Yam in the Oven (see Appendix 
D) 
 
Students should re-cognize a 
pattern from a table. 
 
Develop the connection between 
patterns and the 𝑛𝑛𝑡𝑡ℎ figure in a 
pattern.  See p.23, Activity 1.4 
 
Refer to p. 50, #26-29 and include       
temperature problems. 
 
Stress function notation.  See 
Section 4.8 in textbook. 

3. solve linear equations with all 
real numbers.  

 
 
 
 
 

A.REI.1 
MP 1, 2, 3, 6 

• solve an equation by 
simplifying each side of the 
equation using addition, 
subtraction, multiplication 
and/or division rules for real 
numbers and the distributive 
property. 

Solve: 
2x + 5 = 17 

3a – (2a+5) = 9 

11 = 3(x-5) – 4 

Review properties of equality. 
 
Apply properties to equations 
which contain fractions and/or 
decimals.  

5 7− +
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Relationships Between Quantities and Reasoning with Equations 

PROFICIENCY / OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

3. (continued) 
 

 (x+12) – 6 = 1 

.2(x-4) + .8 = 3 

𝑥𝑥
2

+
𝑥𝑥 + 1

3
= 2 

 
4. solve linear equations using 

multiple transformations and 
correct errors in given solutions 
to linear equations  

 
 
 

A.REI.1 
A.REI.3 
MP 1, 2, 7 

• use multiple transformations to 
solve equations. 

• identify and correct errors in a 
given solution to a linear 
equation 

 

Solve: 
5 – 3x = 7x + 2 

-(7a – 3) = 8 + 3(a – 1)      
 

   𝑥𝑥 + 4 = 𝑥𝑥 

Model equations which have no 
solution, one solution and all real 
numbers as their solutions. 

5. rearrange linear formulas to 
highlight a quantity of interest 

A.CED.4.1 
MP 2, 6, 7 

• Rewrite equations and formulas 
to solve for a specific variable 

Solve the equation for Ohm’s 
Law V = IR for the resistance 
R. 
 
Solve the equation for the 
volume of a cylinder 𝑉𝑉 =
𝜋𝜋𝑟𝑟2ℎ for the height h. 

Literal equations 

4
3
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Relationships Between Quantities and Reasoning with Equations 

PROFICIENCY / OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

6. model real life problems using 
linear equations.  

N.Q.1 
N.Q.2 
N.Q.3 
A.CED.1 
MP 1, 4, 6 
8.1.12.C.1 

• use student-generated diagrams 
to write and solve a word 
problem. 
 

Solve the following problem: 
Jim spent $200 on gifts for his 
family. He spent the money on toys, 
clothes, and a $15 DVD. He spent 4 
times as much on clothes as he did 
on toys. Write and solve an equation 
in one variable that can be used to 
determine how much money Jim 
spent on toys.  
 

Determine the measures of 
the three angles in acute 
triangle ABC if the measure 
of angle B is twice the 
measure of angle A and the 
measure of angle C is 30° 
more than the measure of 
angle A. 

Brett’s Race (see Appendix D) 
 
Students should use tables and 
graphs to check results. (Refer to p. 
160, ex. 1) 
 
Station Activity: Graphing Linear 
Equations 
See Appendix C 
 
Round Table Activity: Solving 
Word Problems 
See Appendix F 
 
 

7. use rates, ratios and proportions 
to model and solve real-life 
problems.  

N.Q.1 
N.Q.2 
N.Q.3 
F.IF.6 
MP1, 2, 4, 6 
8.1.12.C.1 

• solve real-life problems 
involving ratios and rates.  
 

Use dimensional analysis to find 
the scale factor of similar shapes 
and convert units. 

Solve the following 
problems:  
If a runner runs 3 miles in 15:45 
minutes, what is his average time 
per mile? 

There are 223 students in the 
freshman class, 168 in the 
sophomore class, 173 in the junior 
class, and 138 in the senior class. 
The student council has 30 
members, with these seats 
allocated based on the number of 
students in each class. How many 
student council members should 
each class have? Show or explain 
your work. 

 
Convert 60 mph to ft/s. 
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Relationships Between Quantities and Reasoning with Equations 

PROFICIENCY / OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

8. graph linear equations using a 
table.  
 
 

A.CED.2 
A.SSE.1A. 
SSE.2 
A.REI.10 
MP 1, 2, 6 

• create a table of values that 
satisfies a given linear equation 
and use the table to graph the 
line. 

• Understand that the graph of an 
equation in two variables is the 
set of all its solutions plotted in 
the coordinate plane, often 
forming a curve 

Create a table of values for 
 and graph the 

line. 

Myla’s Pool (see Appendix D) 

9. graph vertical and horizontal 
lines and recognize their 
equations.  
 

A.REI.10 
A.CED.2 
MP 1, 2, 6, 7 

• write equations of vertical and 
horizontal lines.  

 
Graph vertical and horizontal lines. 

Graph: 
x = -1 

y = 3 

Stress the importance of 
recognizing and graphing the 
equations of horizontal and 
vertical lines. 

10. find the intercepts of a line 
and use the intercepts to graph 
the line.  

 
 

F.IF.7 
A.CED.2 
MP 1, 2, 6 

• determine the x and y 
intercepts of a linear equation 
and create a graph using the 
intercepts. 

 

Find the x and y intercepts of 
the line  
5x + 2y = 40,000 and use 
these intercepts to graph the 
line. 

 

11. find the slopes of lines and use 
slopes of given lines to 
determine whether lines are 
parallel, perpendicular, 
intersecting or coincident. 

 

A.SSE.1 
A.SSE.2 
F.IF.6 
MP 1, 3, 7, 8 

• find the slope or rate of change 
of a line given two points, a 
table, or a specified interval. 

 

Find the slope of a line 
which passes through 
(4, -3) and (-5, 9). 
 
Write a function for the 
slope of the line that passes 
through the points (1, 3) and 
(7, y).  What is the domain 
of this function? 
 

Optional: 
• Investigate Slope, Group 

Activity 4.4, p. 225 
• Explore zero, +, -, and no slope 

situations. 
• Explore parallel lines and 

perpendicular lines. 
 
Sample Activities: Sloping Letters 
(Slope) 
See Appendix H 
 

12. graph a linear equation that is 
written in slope intercept form. 
  

A.SSE.1 
A.SSE.2 
F.IF.7 
A.CED.2 

• translate a linear equation into 
slope-intercept form and use 

Rewrite 5x – 2y = 20 in 
slope-intercept form and 
graph. 

Technology:  Refer to p. 248, 
Activity 4.6.  Use the graphing 
calculator to graph a linear 
equation and find solutions 

3 4y x= −
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Relationships Between Quantities and Reasoning with Equations 

PROFICIENCY / OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

 12. (continued) MP 1, 2, 5 
 

the slope and the y-intercept to 
graph the line. 

 
 

 Sample Activities: War Time battle 
(Graphing Linear Equations) 
See Appendix H 
 

13. determine the equation of a 
line given the slope and y-
intercept. 

A.CED.2 
F.BF.1 
MP 1, 2 

• write the equation of the line in 
slope-intercept form given 
slope is  and        y- 

intercept is 4. 
 
 
 
 

Create a real life situation 
with a linear relationship. 
 
Explore writing a linear 
equation in y = mx + b given 
the graph of the line with an 
identified point and y-
intercept. 
 

Send a Problem Activity 
See Appendix E 
 
 
 
 
 
 
 
 
 

14. determine the equation of a 
line given the slope and a 
point. 

A.CED.2 
F.BF.1 
MP 1, 2, 4, 5 

• determine the equation of a line 
given the slope of the line and 
a point on the line. 

Write the equation of the line 
with slope –3 that contains 
(4,6). 
 
Write the equation of the line 
with slope of  and which 

passes through (0,4). 

Model a real-life situation with a 
linear function (refer to 
p. 281, Example 3). 
 
Optional:   
Using the graphing calculator’s 
Table function to provide a table 
of values for a linear function and 
have students determine the slope 
and use any point to write the 
linear equation.  Use the graphing 
calculator to draw a graph identify 
points on a line using the Table 
function and have students 
determine the equation of the line. 

 
15. determine the equation of a 

line given two points on the 
line. 

 
 
 

F.BF.1 
MP 1, 2 
 

• find the slope of a line given 
two points and use the slope to 
write a linear equation of the 
line in either slope-intercept or 
standard form. 

Write the equation of the line 
which passes through (2,7) 
and (-7,5). 
 
 

Review how to find the slope of a 
line by the formula, table or graph 
and how to use the equation,  
y = mx + b, to determine the y 
intercept. 
 

3
2−

3
2
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Relationships Between Quantities and Reasoning with Equations 

PROFICIENCY / OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

15. (continued) Compare and contrast the 
positions of the graphs for 
the following three functions 
and explain how the 
positions are related to the 
equations: 
 

𝑓𝑓(𝑥𝑥) = 5𝑥𝑥  
𝑔𝑔(𝑥𝑥) = 5𝑥𝑥 + 2 
ℎ(𝑥𝑥) = 5𝑥𝑥 − 2 

 

Discuss slopes of parallel and 
perpendicular lines. 
 

Explore how to write equations of 
vertical and horizontal lines by 
observation. 
Example:   
(3,4)          (3,-7) 
 
 
        x = 3 
 

Show students how to determine 
the equation of a line using the 
point-slope form of  a linear 
equation. 
 
Boss/Secretary Activity: Slope 
See Appendix B 
 
Matching Puzzle: Linear 
Equations 
See Appendix G 
 
Sample Activities: Bulls Eye 
(Writing Linear Equations Using 
Two Points) 
See Appendix H 
 

16. use a linear model to predict 
real-life outcomes.  

 
 
 
 
 
 
 

N.Q.1 
N.Q.2 
N.Q.3 
A.PR.2 
F.IF.5 
S.ID.6 
S.ID.7 
MP 1, 3, 4, 5 
8.1.12.C.1 
 

• find a linear equation that 
approximates a set of data. 
 

Use a linear equation that has been 
fit to given data to predict values. 
 
 
 
 

Given the set of data below, 
plot the points, find the line 
of best fit, and write the 
equation of the line of best 
fit.  Using the equation of 
your line of best fit, predict 
the winning time (in sec.) in 
the year 2010. 
 

Technology may be used here 
using the graphing calculator to 
plot and find the line of best fit.  
Refer to p. 299, Activity 5.4. 
Based on the line of best fit make 
predictions for future events. 
 
Give an overview of scatter plots 
that illustrates a positive, a 
negative and no correlation. 
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Relationships Between Quantities and Reasoning with Equations 

PROFICIENCY / OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

 
     16. (continued) 

 
Find an equation for the line of 
best fit given a set of data by and 
hand and by the use of a graphing 
calculator. 
Compute (using technology) and 
interpret the correlation coefficient 
of a linear fit. 
 

 
The winning Olympic times 
for the 100-meter run from 
1928 to 1988 are shown in 
the table.  Approximate the 
best fitting line for these 
times.  Let y represent the 
winning time and x the year 
(x=0, corresponding to 
1928). 

 

 
See sections 5.4 and 5.7  in the 
textbook. 
 
Line of Best Fit Project 
See Appendix A 
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Unit II: Linear Relationships  
 
Essential Questions: 

• What techniques can be used to solve and graph a system of linear equations or inequalities in one or two variables? 
• How can we model and solve real-life situations using a system of linear equations or inequalities? 
• How can functional relationships be used to express real contexts, graphs, algebraic equations, tables and words? 
• How is each representation of a function a different way of expressing the same idea? 
• How are functions and their graphs related? 
• How can systems of equations be used to solve real-life situations? 

 
Enduring Understandings: 

• Systems of linear equations or inequalities can be used to model and solve real world situations. 
• Systems of equations and inequalities can be solved with a variety of different methods. 
• The solutions to a system of linear inequalities can be represented by an intersection of two half planes. 

 
UNIT FOCUS: 
Successful students will be able to solve a system of linear equations and interpret the solutions, graphically and algebraically.  Use linear functions to 
model real-life situations. 
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Linear Relationships 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

17. solve a system of linear 
equations by graphing. 

 

A.REI.6 
A.REI.11 
MP 1, 2, 5 
 
 

• graph linear equations using 
the slopes and  y-intercepts 
and use the graphs to 
determine the point of 
intersection. 

Solve and graph: 
 

2x + y = 5 
       3x – 2y = 4 
 

Give an overview of the graphing 
method from Chapter IV. 
 
Technology:   
Use the graphing calculator  (refer 
to p. 404, Activity 7.1).  Include 
fractional and decimal types. 

18. solve a system of linear 
equations by substitution. 

A.REI.6 
MP 1, 2 
 

• solve a 2x2 system of linear 
equations by substitution. 

Solve by substitution: 
2x + 3y = 5 
y = -5x + 6 
3x + y = 11 
2x + y = 7 

Include equations where a 
substitution is made from one 
problem into the other or where 
you set each equation to the same 
variable and set them equal to each 
other. 

19. solve a system of linear 
equations by linear 
combination.  

 

A.REI.5 
A.REI.6 
MP 1, 2    

• solve a 2x2 system of 
linear equations by linear 
combination. 

Solve by following systems by 
linear combination: 

5x – 3y = 7 
  2x + 4y = 11 
 

7a – 4b = 13 
  2a + 4b = 6 

Include equations where 
multiplication must be used first in 
order to eliminate a variable and 
cases where variables eliminate 
without any manipulation taking 
place. 
 
 

20. determine the best method 
to solve a system of linear 
equations  

A.REI.5 
A.REI.6 
A.REI.11 
MP 1-3 
MP 5 

• determine whether to use 
graphing, linear 
combination or substitution 
to solve a system of linear 
equations and  solve the 
system by the determined 
method. 

 
• reason about the number and 

nature of solutions to a 
system of linear equations (no 
solution, one solution, or 
infinite number of solutions). 

Solve by any method, 
explaining and justifying your 
choice of the method used: 

x + y = 6 
  x + 2y = 11 

 
5x – 7y = 8 

  3x + 7y = 2 
 

2x + 6y = 9 
  5x - 4y = 6 
 

3x + 7= 2 
  5y - 1 = 8 
 
f(x) = 3x – 1 
g(x) = -x + 4 

Discuss how to determine the 
number of solutions. (refer to page 
425 Activity 7.5) 
 
 
Technology: Graphing calculator 
may be used effectively to verify 
the solution or lack of a solution. 
 
Use function notation for systems 
of equations. 
 
Include using graphs to reason 
about number of solutions. 
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Linear Relationships 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

21. determine the number of 
solutions to a system of 
linear equations 

 

A.REI.5 
A.REI.6 
A.REI.11 
MP 1,-2 
MP 5 
MP 7 

• identify whether a system of 
linear equations has one 
solution, no solution, or an 
infinite number of solutions. 

 

Identify the number of 
solutions for each of the 
following systems: 

4x + 3y = 9 
- 8x – 6y = 3 

 
2x + 5y = 3 

 4x + 10y = 6 
 

5x – 6y = 11 
  2x + 3y = 9 

Review rewriting linear equations 
in y = mx+b form for comparison 
of slopes and y intercepts. 
 
Boss/Secretary Activity 
See Appendix B 
 
 

22. solve real-life problems by 
writing a system of 
equations and interpret the 
solutions. 

A.CED.2 
A.CED.3 
MP 1  
MP 4 
8.1.12.C.1 

• interpret data to create a 
system of equations and 
solve. 

John spends $20 on ham and 
cheese.  He buys ham at $4 a 
pound and cheese at $2 a 
pound. He buys a total of 7 
pounds of ham and cheese.  
How many pounds of each 
did he buy?  
 

 

23. graph a linear inequality in 
two variables.  

A.REI.12 
F.IF.2 
MP 1, 5, 6 

• use slope, intercept and 
shading to graph the 
solution of a linear 
inequality in two variables. 

 

Solve and graph: 
𝑦𝑦 ≤ 4𝑥𝑥 − 6  

3y – 7 < 8 

𝑦𝑦 > 4  

 

Discuss how the sign =, , >, , < 
effects the solution. 
 
Include vertical and horizontal 
cases. 

24. solve systems of linear 
inequalities. 

A.REI.12 
A.CED.3 
F.IF.2 
MP 1, 6, 7 

• find the solution region of a 
system of linear inequalities. 

 
 

Emphasize solid and dotted lines 
and discuss special cases such as 
parallel lines. 
 
Sample Activities: Algebra Connect 
(Solving Linear Systems) 
See Appendix H 

 

2 x− ≤

≥ ≤
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Unit III: Quadratic Functions and Other Non-Linear Relationships 
 

Essential Questions: 
• What techniques can we use to solve and graph quadratic equations?  
• How can we model and solve real-life situations using quadratic equations? 
• How can we use mathematical language to describe non-linear change?  
• How can we model situations using quadratics?  

 
    Enduring Understandings 
• Graphs and equations are alternative (and often equivalent) ways for depicting and analyzing patterns of non-linear change.  
• Mathematical models can be used to describe physical relationships; these relationships are often non-linear.  
• Real world situations, involving quadratic relationships, can be solved using multiple representations.  

 
 
UNIT FOCUS: 

Successful students will be able to graph and solve quadratic functions by using the quadratic formula, graphing, and taking square roots.  They will be 
able to solve and graph quadratic functions in standard, vertex, and intercept form. Students will be able to determine the domain and relate it to the 
quantitative relationship it describes for a linear, quadratic, square root, or cube root function. 

 
 
 
  



MTH117 ALGEBRA 1 31 
 

 

 
 

Quadratic Functions and Other Non-Linear Relationships 
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

25. sketch the graph of a 
quadratic function.  

 

A.IF.7 
F.IF.6 
F.IF.7 
A.PR.3 
F.IF.2 
F.IF.4 
F.BF.3 
F.IF.9 
A.REI.11 
MP 1 
MP 3 
MP 4-5 
MP 7 
8.2.12.C.4 
8.2.12.E.4 

• identify the axis of symmetry 
and the vertex of a quadratic 
function and use these 
components to sketch the 
graph of the function. 

• find the slope or rate of 
change of a quadratic function 
over a specified interval given 
an equation or a table. 

• express reasoning about 
transformations of quadratic 
functions. 

• given the equation of a 
transformation, create the 
graph. 

 
 
Identify roots from factored form. 
 
Find the domain and range, 
min/max values, 
increasing/decreasing intervals, 
and end behavior of a given 
quadratic function. 

Identify the axis of 
symmetry, the vertex and use 
a table of values to identify 
several points and graph the 
following quadratic 
functions: 

y = x2 + 6x + 8 
 

y = -x2 + 3x – 2 
 

y = (x + 4) (x – 2) 
 

 
Graph 
 𝑔𝑔(𝑥𝑥) = −2(𝑥𝑥 + 2)2 + 3 
and compare that graph to 
the graph of 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2  
 
Prove algebraically that the 
function ℎ(𝑡𝑡) = 𝑡𝑡(𝑡𝑡 − 1) has 
a minimum value of ¼. 
 
Prove algebraically that the 
graph of 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2 − 𝑥𝑥 + 1

4
 

is symmetric about the line 
x= ½. 
 
Prove that 𝑥𝑥2 + 1 is never 
less than -2x. (graph both 
functions and compare) 

Michelle’s Conjectures (see 
Appendix D) 
 
Give an overview of the tools to 
identify and graph a quadratic 
function (Refer to p. 518) 
 
 
Technology:  Use the Table and 
Table Set functions on the 
graphing calculator to graph and 
identify all components of the 
graph of a quadratic function  
 
Explore the graphs of a quadratic 
function in standard, factored 
(intercept), and vertex form and 
identify which form is most 
appropriate for a given scenario 
 
y = x2 + 6x + 8 
y = (x + 4) (x – 2) 
𝑦𝑦 = 2(𝑥𝑥 − 3)2 − 4 
 
Compare properties of two 
functions each represented in a 
different way. (algebraically, 
graphically, numerically in tables, 
or by verbal descriptions. 
 
Quadratic Functions Project 
See Appendix A 
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Quadratic Functions and Other Non-Linear Relationships 
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

26. solve a system with one or 
more quadratic functions. 

A.REI.7 
A.REI.11 
MP 2-3 
8.2.12.E.4 

• solve systems of linear and 
quadratic functions by 
graphing. 

 
• reason about the number and 

nature of solutions to a 
system of quadratic equations 
(no solution, one solution, or 
infinite number of solutions). 

 

Solve the system: 
𝑦𝑦 = 𝑥𝑥2 + 1 
𝑦𝑦 = −2𝑥𝑥 

 
Determine the number of 
solutions to the system and 
explain your reasoning. 
 

𝑔𝑔(𝑥𝑥) =
1
2
𝑥𝑥2 + 3 

ℎ(𝑥𝑥) = 3𝑥𝑥 
 

Use systems including a quadratic 
and a linear function and systems 
with two quadratic functions. 
 
Use technology to solve systems 
using intersections or tables and 
reason about the number of 
solutions. 

27. solve quadratic equations 
by taking the square root. 

A.SSE.3 
A.REI.4 
A.CED.1 
MP 1-2 

• solve a quadratic equation 
algebraically and perform an 
algebraic check. 

Solve and check the 
following quadratic 
equations algebraically: 
5x2 – 7 = 493 
 
x2 + 12 = 5    
 
*Include examples with no 
solutions such as the one 
given above. 
 
1
2
𝑦𝑦2 =

1
5

 
 

Leave in simplest, radical form. 
 
Cross-check solutions using 
algebraic methods. 
 
Discuss what it means to take the 
square root and why taking the 
square root results in both a 
positive and negative solution.  
Emphasize and have students 
understand: 

 

 

28. solve quadratic equations 
using the quadratic 
formula. 

 
 

A.REI.4 
MP 1-2 
MP 4 
MP 7 

• solve a quadratic equation by 
using the quadratic formula. 

Use the quadratic formula to 
solve: 
 
f(x) = 2x2 + x - 6 
 

Give an overview of standard form 
for a quadratic equation and define 
the quadratic formula. 
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Quadratic Functions and Other Non-Linear Relationships 
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

    28. (continued) Identify the x- intercept(s) if 
any exist for: 
f(x) = x2 + 7x –8 
 
 

Include real-life problems.  Refer 
to p.535 Example 4 or the 
following: 
 
A company sells steel rods that are 
painted gold.  The steel rods are 
cylindrical in shape and 6 cm long.  
Gold paint costs $0.15 per square 
inch.  Find the maximum diameter 
of a steel rod if the cost of painting 
a single steel rod must be $0.20 or 
less.  
 
 

29. solve quadratic equations 
by graphing. 

F.IF.7 
A.REI.11 
A.CED.2 
A.CED.3 
F.IF.4 
MP 1-2 
MP 4 

• solve a quadratic equation 
having one, two or no 
solutions. 

 
• find the zeroes of a quadratic 

function. 

 

 

Solve by graphing: 

x2 – 2x = 3 
 
-x2 + 2x = 1 

Make connection between 
solutions and x-intercepts. 

30. solve quadratic equations 
by completing the square 

A.REI.4a 
 

• determine the value of c such 
that  is a perfect 
square trinomial 

 
 
 
 
 
 
 

Explain which method you 
would use to solve each 
equation below:  square root, 
factor, complete the square, 
quadratic formula. 
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Quadratic Functions and Other Non-Linear Relationships 
PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

31. graph the square root, cube 
root function and 
determine and analyze its 
key characteristics. 

F.IF.7B 
MP 1 
MP 8 
8.2.12.C.4 

• graph functions and analyze: 
 

domain and range 
transformations 
 

• identify the transformation 
from the equation. 
 

Graph each of the following 
using transformation 
properties: 
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Unit IV: Expressions and Equations 
 
Essential Questions 
• What techniques can be used to simply expressions with exponents? 
• How can we use mathematical language to describe non-linear change?  
• How can we model situations using exponents?  
• How can we use mathematical language to describe exponential change? 
• How can we use exponential models for real life situations? 
• How can we use algebraic representation to analyze patterns?  
• Why are number and algebraic patterns important as rules?  
• How can we add, subtract, and multiply polynomials?  
• What techniques can be used to factor polynomials and solve polynomial equations? 
• What are the similarities and differences between linear, quadratic, and exponential functions? 

 
 
Enduring Understandings  
• Graphs and equations are alternative (and often equivalent) ways for depicting and analyzing patterns of non-linear change.  
• Mathematical models can be used to describe physical relationships; these relationships may be linear, quadratic, or exponential.  
• Real world situations, involving exponential relationships, can be solved using multiple representations. 

 
UNIT FOCUS: 

Successful students will be able to recognize, represent, analyze, graph, solve equations and apply some non-linear functions, including  
exponential and quadratic functions. In contextual problems students will be required to graph and interpret their solutions in terms of the context. 
Function notation should be used regularly but not exclusively. 
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Expressions and Equations 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

32. multiply and divide 
exponential expressions. 
(26) 

 
 
 
 
 
 
 
 
 
 
 
 

N.RN.1 
N.RN.2 
A.SSE.3 
MP 1-2, 
MP 4 

• use properties of exponents 
to multiply exponential 
expressions and simplify 
these expressions 
completely. 

 
 
 
• apply properties of 

exponents to evaluate 
exponential expressions. 

Simplify: 
 

(-3a4)2 

32 33 

(2ab4)3 (-3a2b)2 

3𝑎𝑎2+6𝑎𝑎𝑎𝑎
3𝑎𝑎

  

Evaluate each of the following 
expressions if  x = -2 and  y = 
3: 
 

(-x)3  y2 

(xy2)3 

(x2  x3)  (y)2 

Give an overview of the difference 
between: -32 and (-3)2 and the 
results if we extend a pattern: 
-32 vs (-3)2 
 

-33 vs (-3)3 
 

-34 vs (-3)4 
 

-35 vs (-3)5 

 
Draw a conclusion. 
 
Model a real-life problem (refer to 
p. 452, Ex 5).          
 

33. simplify and evaluate 
expressions with positive, 
negative and zero 
exponents. (27)  

 
 
 

N.RN.1 
N.RN.2 
A.SSE.3 
MP 1-2 

• apply appropriate properties 
of exponents to simplify or 
evaluate an expression 
containing positive, 
negative and zero 
exponents.   

Simplify so all expressions have 
only  positive exponents: 

(5x)-3 
 

     
 

 

4-3  45 
 

Evaluate: 
        23 (2-4)-2 

        4-2 

(-40a)0 

3a2b 

Give an overview of the definition 
of zero and negative exponents. 
 
 

•

•

• •

324
1

yx−

•
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Expressions and Equations 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

33. (continued) N.RN.1 
N.RN.2 
A.SSE.3 
MP 1-2 
MP 5 

• simplify rational 
expressions containing 
exponents and evaluate 
when possible. 

Simplify: 
 

         

    
 

 

     
 

 

     

 

 

 

 

    

 

 
 

Give an overview of the division 
proper-ties of exponents. 
 
Review the concept of zero and 
negative exponents and apply in 
practice problems. 
 
Technology: 
Use the graphing calculator to 
evaluate numerical expressions. 
 
Review proper use of parenthesis 
when employing negative 
exponents. 
 
Discuss rewriting the expression 

1.15𝑡𝑡 as �1.15
1
12�

12𝑡𝑡
 which is 

equivalent to 1.01212𝑡𝑡, thereby 
revealing that a yearly interest rate 
of 15% equates to a monthly 
interest rate of 1.2%. 
 
 
 
 
 
 
 
 
 

34.  graph and model 
exponential functions. 

 
 
 
 

A.SSE.3 
A.CED.2 
F.IF.7 
F.IF.8 
F.BF.1 
F.LE.1 
F.LE.2 

• graph exponential functions 
• write, graph, and use models 

for exponential growth and 
decay 

• use compound interest and 
depreciation models 

Graph 𝑓𝑓(𝑥𝑥) = 2𝑥𝑥. 
 
Graph 3 ∙ (1

4
)𝑥𝑥. 

 

Compare linear and exponential 
functions. 
 
Monthly Interest (see Appendix D) 
 
Observe using graphs and tables 
that a quantity increasing 

5

4

6
6

3

2
5






 −

x

4

3
2 −




















x
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Expressions and Equations 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

34. (continued) 8.2.12.C.4 • find the slope or rate of 
change of an exponential 
function over a specified 
interval given an equation or 
table 

Identify whether a context or 
function represents exponential 
growth, decay, or neither. 
Answer the following 
questions:      
 
You deposit $500 into an 
account that pays 8% annual 
interest compounded yearly.  
What is the account balance 
after 6 years? 

𝑦𝑦 = 𝐶𝐶(1 + 𝑟𝑟)𝑡𝑡 
 
You bought a car for $18,000.  
The value of the car will be 
less each year because of 
depreciation.  Estimate the 
value of the car in 8 years.𝑦𝑦 =
𝐶𝐶(1 − 𝑟𝑟)𝑡𝑡 

 
 
 
 
 
 

exponentially eventually exceeds a 
quantity increasing linearly. 
Ex: Would you rather choose a 
prize of $1000 a day for 30 days or 
$0.01 day one, doubling per day for 
30 days? 
 
Given a scenario, identify the most 
appropriate form of an exponential 
function. 

35. analyze a table, numerical 
pattern, graph, equation, or 
context to determine 
whether a linear, 
exponential, or quadratic 
relationship could be 
represented. 

 

A.CED.2 
F.BF.1 
F.IF.3 
F.IF.6 
F.IF.7 
F.IF.8 
F.LE.1 
F.LE.2 
F.LE.3 

• express reasoning about 
whether a function is 
linear, exponential, or 
quadratic given a table, 
numerical pattern, graph, 
equation, or context 

 

Identify the graphs of  
𝑓𝑓(𝑥𝑥) = 2𝑥𝑥 and 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2 and 
ℎ(𝑥𝑥) = 2𝑥𝑥 as linear, quadratic, 
or exponential and explain your 
reasoning. 

Comparing Linear and Quadratic 
Functions (see Appendix D) 
 
Refer to page 476 activity 8.5. 
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Expressions and Equations 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

 
 
      35. (continued) 

F.LE.5 
MP 1 
MP 3-4 
MP 8 
8.2.12.E.4 

 
 
• compare rate of change 

associated with various 
functions over different 
intervals 

 
36. recognize linear and 

exponential functions as 
arithmetic and geometric 
sequences and construct 
their formulas 

F.IF.3 
F.IF.6 
F.BF.2 
F.LE.1 
F.LE.2 
MP 1 
MP 3-4 
MP 8 

• identify functions as 
arithmetic or geometric 
sequences and write their 
formulas 

Given the following increasing 
numerical pattern, 3, 6, 12, 24, 
48,… determine the type of 
relationship that exists (linear 
or exponential) and justify 
your conclusion.  Write a 
formula for the sequence. 

 

Mini-Golf Prices (see Appendix D) 
 
Discuss the definition of a 
recursive sequences when 
discussing the pattern of values. 
 
Ex. Fibonacci Sequence 

37. combine and classify 
polynomials  

 
 
 
 
 
 
 
 
 

A.APR.1 
A.SSE.1 
MP 1-2 
MP 5-6 

• combine polynomials and 
classify by type and degree. 

 
• identify the different parts 

of a polynomial (leading 
coefficients, number of 
terms, and degree). 

 
 
 
 
 

Classify each polynomial by 
type and degree: 
 

3x2 + 5x + 2 

-5w + 7 

Find the sum or difference: 

 (3x+5) + (2x-9) 

(7a2-3a+2) – (a2+6) 

Give an overview of all related 
terminology. 
 
Explore vertical and horizontal 
formats to +/- polynomials. 
 
Technology: 
Use graphing calculator to make 
graphs of polynomial functions 
(refer to p. 583, Activity 10.1). 

38. determine the product of 
polynomials.  

 
 

A.APR.1 
MP 1-2 
MP 7 

• apply the distributive 
property to determine the 
product of polynomials. 

Find the product: 
 

(4a + 3) (-2a) 

Picture Frame Problem (See 
Appendix D) 
 

Review distributive property and 
laws of exponents. 
(NOTE:  FOIL) 
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Expressions and Equations 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

 
 

(5x - 1) (2x+3) 

(2a + 3) (a2 + a - 7) 

 

Apply to geometric models (refer 
to p. 588, #52 or # 53). 

39. perform all basic 
operations on polynomials.  

A.APR.1 
MP 1-2 
MP 7 

• apply special product 
patterns to determine the 
product of: 
 
a. the sum and the 

difference of the same 
two terms. 
 

b. a binomial squared. 

Find the product of: 
 

(a + 5) (a - 5) 

(2x + 3)2 

(w – 4)2 

 
Solve for p: 

24 + 10𝑥𝑥 − 𝑥𝑥2 = 𝑝𝑝 − (𝑥𝑥 − 5)2 
 
Solve using as many different 
methods as possible. 
 

𝑥𝑥2 = (2𝑥𝑥 − 9)2 
 
 

Refer to special product patterns,  
p. 590. 
 
Students should 
explore using various related 
sample 
problems and draw conclusions. 
 
Represent areas and perimeters of 
geometric shapes using 
polynomials. Refer to p.592 
Example 4.  
 
 

40. solve polynomial equations 
in factored form using the 
zero product property.  

A.REI.4 
A.APR.3 
A.CED.1 
MP 1-2 

• apply zero product property 
to: 
 
a. solve polynomial 

equations in factored 
form. 
 

b. identify zeroes of 
polynomials. 

Solve each: 
(x + 7) (x – 1) = 0 

2(w – 2)3 = 0 

 

Find the zeroes of g(x)=(x+4) 

(2x–3) (x+7)  

 

Give an overview of zero-product 
property. 
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Expressions and Equations 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

(x- ) (x + ) = 0 

 
 
 

41. factor polynomials in the 
form 
completely and use the 
factors to solve equations 
(use special patterns where 
appropriate).   

 
 
 
 
 
 
 

A.SSE.3 
A.REI.4 
F.IF.8 
MP 1 
MP 7 

• factor a quadratic expression 
in the form  

         
     when a = 1 or a = -1.   

Factor: 
x2 + 7x + 10 

x2 – 6x  - 16 

x2 + 4x – 5 
 
x2 - 9x + 22 

Solve by factoring: 
    x2 + 3x – 18 = 0 

Use FOIL to check binomial 
factors against the original 
trinomials. 
 
 
Emphasize factoring methods. 
Solving by factoring will aid future 
discussion on quadratics and         
finding x-intercepts 
 

42. solve polynomials in the 
form completely (use 
special patterns where 
appropriate).  

 

A.SSE.3 
MP 1 
MP 7 
 

• factor a quadratic 
expression in the form  
ax2 + bx + c and solve 
quadratic equations in the 
form ax2 + bx + c = 0 by 
using the quadratic formula, 
factoring or graphing. 

 
 

Factor: 
 4x2 + 5x + 1 

 3x2 – 2x – 8 

 5x2 + 7x – 6 

 7x2 – 9x + 2 
 
Solve by factoring: 

5x2 + 8x +3 = 0 
 

Emphasize factoring methods and 
the fact that solving by factoring 
will aid in the future with 
quadratics and x-intercepts 
 

3
2

8
7

2ax bx c+ +
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Expressions and Equations 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

43. factor polynomials 
completely using GCF or 
special patterns. 

 
 
 
 
 43. (continued) 
 
 
 
 
 
 
 

A.SSE.3 
A.REI.4 
MP 1 
MP 4 
MP 7 

• determine the GCF. 
 
 
 
 
 
 
 
• use the GCF to factor a 

polynomial completely. 
 

• use grouping to factor. 
 
 
 

 

Factor out the GCF: 

14x5 – 28x3 

4a – a2 + 5 
 
 

Factor each completely: 

7a3 – 28a2 

-5a3 + 10a2 + 15a 
 
Factor completely: 

x3 + 4x2 + 6x + 24 

a3 + 2a2 – 36a – 72 
 

𝑥𝑥2 − 1 + (𝑥𝑥 − 1)2 
 
Recognize 532 − 472  as a difference 
of squares and see an opportunity to 
rewrite it as (53+47)(53-47). 
 
See an opportunity to rewrite 𝑎𝑎2 +
9𝑎𝑎 + 14 as (a+7)(a+2). 
 
 
Solve by factoring: 
 

3
4
𝑐𝑐(𝑐𝑐 − 1) = 𝑐𝑐 

 
Given the function 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 + 𝑥𝑥 , 
find all values of k such that 𝑓𝑓(3 −
𝑘𝑘) = 𝑓𝑓(3). 

Concept of GCF should be explored 
here and applied in problems such 
as: 
9x2 + 15x + 6 which factors 
completely to 3(3x+2) (x+1). 
 
 
 
 
Emphasize factoring methods but 
solving by factoring will aid future 
discussion on quadratics and x-
intercepts 
Station Activity: Polynomials and 
Factoring 
See Appendix C 
 
Tic-Tac-Toe Activity: Factoring 
Polynomials 
See Appendix D 
 
Matching Puzzle Activity: 
Factoring Quadratics 
See Appendix G 
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Expressions and Equations 

PROFICIENCY/OBJECTIVE STANDARDS SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

 
 
 
 
 
 
 

 
 
 
 
 
 
 

44. solve quadratic equations 
by completing the square. 

A.REI.4 
F.IF.8 
A.SSE.3 
A.CED.1 
MP 1, 2, 7 

• solve quadratic equations 
by completing the square. 

Find the value of c that makes 
the expression x2 + 5x + c  a 
perfect square trinomial.  Then, 
write the expression as the 
square of a binomial. 
 
Solve: 
    x2 – 16x = -15                            
by completing the square. 
 
 

Review perfect square trinomials 
 
Be sure to emphasize plus or minus 
when taking roots of both sides of 
an equation. 
 
Derive the quadratic formulas 
using completing the square. 
 
Station Activity: Simplifying 
Radicals/Solving Quadratic 
Equations 
See Appendix C 
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Unit V: Reasoning with Inequalities and Absolute Value 
 
Essential Questions: 

• How can we use an inequality to describe a real life statement? 
• How can we use addition or subtraction to solve an inequality? 
• How can we solve a multistep inequality? 
• How can we use inequalities to describe intervals on the real number line? 
• How can we solve and graph an absolute value equation? 

 
Enduring Understandings: 

• Inequalities can be used to model and solve real world situations. 
• Inverse operations can be used to solve inequalities. 
• There are a variety of techniques used to solve and graph absolute value equations. 

 
 
UNIT FOCUS: 
Successful students will be able to solve and graph the solution sets of linear inequalities and absolute value equations.  In contextual problems  
students graph and interpret their solutions in terms of the context.  

 

REASONING WITH INEQUALITIES AND ABSOLUTE VALUE 
PROFICIENCY/OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

45. solve and graph linear 
inequalities in one 
variable. 

 
 
 
 
 

 

A.REI.1 
A.REI.3 
MP 1-2 
MP 6 
MP 8 

• solve a linear inequality for 
the value of the variable and 
graph the solution on a 
number line. 

Solve and graph: 
-3x – 4  13 

4a + 9 > 3  
 
 
 
 

Give an overview of 
transformations that produce 
equivalent inequalities. 
Pay special attention to changes of 
signs when dividing or 
multiplying by a negative number. 
Give an overview of calibrating 
the number line to a unit length, 
especially if your result is a 
fraction or decimal. 
 

≤

6−−
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REASONING WITH INEQUALITIES AND ABSOLUTE VALUE 
PROFICIENCY/OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

45. (continued)  • solve a linear inequality using 
addition, subtraction, 
multiplication, division, 
and/or the distributive 
property and graph the 
solution. 

Solve and graph: 
 

5a – 2  -7a + 3    

x – 3  x – 2 

.3x + 4 < 2x - .5 

 

Include decimal and fractional 
types and calibrate the number 
line accordingly.  
 
Boss/Secretary Activity 
See Appendix B 
 
 
 
 

46. solve and graph compound 
inequalities. 

A.REI.3 
MP 1-2 

• solve and graph compound 
inequalities. 

Solve and graph: 
 

 or 
 

 
 

 

Discuss the relationship between 
and versus or with respect to the 
graphs. 
 
 
 
 
 
 
 
 

47. solve absolute value 
equations.  

A.CED.1 
MP 1-3 

• use the definition of absolute 
value to rewrite an absolute 
value equation as two 
equations, solve each, and 
graph the combined solution 
on a number line. 

Solve and graph: 
 

 = 6 

 = -1 

Discuss the possibility of  no 
solution, one solution or 2 
solutions, emphasizing the 
meaning of absolute value as 
distance from zero. 
 
 
 
 
 
 
 
 
 
 
 
 

≤

7
2 ≥

3
1

41−x

93 +a
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REASONING WITH INEQUALITIES AND ABSOLUTE VALUE 
PROFICIENCY/OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

48. graph the absolute value of 
a linear function and 
determine and analyze its 
key characteristics.  

F.BF.3 
F.IF.2 
F.IF.4 
MP 1 
MP 3 
MP 5 
MP 7 
8.2.12.C.4 
8.2.12.E.4 

• graph absolute value functions 
and analyze: 
 

vertex 
slope of each branch 
intercepts 
domain and range 
maximum & minimum 

      opening direction 
 
• express reasoning about 

transformations of functions 
 
• given an equation of a 

transformation, create the graph 
 

Graph each of the following 
absolute value equations and 
compare and contrast with the 
graph of f(x) =|𝑥𝑥|  
 

g(x) = -|𝑥𝑥| 
h(x) = |2𝑥𝑥| 
j(x) = |𝑥𝑥 + 2| 
k(x) = |𝑥𝑥| + 2 

Emphasize transformations of the 
graph f(x) = |𝑥𝑥|. 
 
Relate the transformations to a change 
in x or a change in y, i.e. j(x) indicates 
a change in x which is a horizontal 
shift (left or right) while k(x) is a 
change in y, which is a vertical shift 
(up or down).   

49. graph and write piecewise 
functions 

F.IF.7 
MP 1-2 
MP 5 
MP 7 

• graph and write piecewise 
functions and identify domain of 
the function. 

 
 

Graph: 

 

Use vertical line test to avoid 
including a point in more than one 
part of the function. 
 
*Include examples with quadratic 
functions later in curriculum. 
 

 
 
 
 
  

 1 ,  0
  

2  1 ,    0
x if x

y
x if x
+ <

= − ≥
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Unit VI: Statistical Models 
 

Essential Questions:  
• How do you compare measures of central tendency and dispersion?  
• How do you find the relative frequency in a two-way table? 
• How do you make and interpret stem-and-leaf plots and histograms? 
• How to you make and interpret a box-and whisker plot? 

 
Enduring Understandings  
• Dot plots, histograms and box plots are different ways to analyze data. 
• Data displays often reveal patterns and trends that may not be obvious. 

 
UNIT FOCUS: 
Successful students will be able to determine an appropriate representation of categorical or quantitative data, and summarize and interpret the data and 
characteristics of the representation(s).   

 

Statistical Models 
PROFICIENCY/OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

50. compare measures of 
central tendency. 

S.ID.2 
S.ID.3 
MP 1-2 
MP 5 

• find mean, median, mode 
and range given a set of data.  
(The teacher will also 
introduce and discuss 
standard deviation.) 

 
 
 
 
 
 
 

Find the measures of central 
tendency for the data : 
14,15,15,14,14,16,18,15 

Briefly discuss standard deviation.  
Use a calculator to find standard 
deviation given data.  Be sure to 
use the numbers for standard 
deviation on the calculator. 
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Statistical Models 
PROFICIENCY/OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

51. represent and analyze data 
with plots on the real 
number line (dot plots, 
histograms and box plots.)  

S.ID.1 
S.ID.2 
S.ID.3 
S.ID.5 
MP 1 
MP 4 
MP 6 
8.2.12.E.4 

• organize data in tables, dot 
plots, box plots, or 
histograms and use these 
tables to interpret data. 
 

• create a box plot or frequency 
table to represent a data set. 
 

• determine the mean, median, 
and quartiles of data sets. 

• interpret differences in shape, 
center, and spread in the 
context of data sets.  
 

• summarize categorical data in 
a two-way frequency table. 

 
 
 
 

Use the table given to answer 
the questions below. 
 
 Apples Oranges Total  
Boys 15 18 33 
Girls  21 16 37 
Total 36 34 70 

 
 
a)  How many boys prefer 

oranges? 
 
b)  How many people overall 

prefer apples? 

Be sure to encourage students to 
read questions carefully and only 
use data represented in the 
question.   
 
When creating dot plots, note the 
highest and lowest data values 
before deciding on the scale for 
the dot plot.  Be sure the scale on 
your horizontal axis is in equal 
increments. 
 
Data Project  
See Appendix A 
 

53. understand the difference 
between causation and 
correlation. 

 

S.ID.8 
S.ID.9 
MP 1 
MP 3-4 

• distinguish the difference 
between causation and 
correlation. 

Given a set of data, find the 
correlation coefficient using 
the graphing calculator.  
Students will discuss the 
difference between correlation 
and causation. 

Discuss real-life situations such 
as: Number of pets vs. number of 
children in a household can 
represent a positive correlation, 
but may not be an example of 
causation. 
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SLOPE PROJECT 
 
NAME:      
 
PERIOD:      
 
 
You have just been hired by the Building Department of Parsippany-Troy Hills Township to spot-check three ramps around your school or community 
to see if they meet the State requirements for slope.  Do they meet the State requirements? 

 
 
YOUR TASK: 
 
Prepare the following in a written report to the supervisor of the building department. 

• The State regulations concerning the slope of an access ramp is 1 in. : 20 in.  (Should be reported in final report) 

• Explain where the ramps are located and how you measured the ramps. 

• Draw a diagram of each ramp, including the measurements.  (Use the coordinate plane for your diagram) 

• Draw a conclusion based on your findings.  (Don’t forget to include evidence to support your conclusions) 

 

 

 

DUE DATE:       
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Rubric for Slope Project 
Mathematical Concepts Explanation shows 

complete understanding of 
the mathematical concepts 
used to solve the 
problem(s). 

Explanation shows 
substantial understanding 
of the mathematical 
concepts used to solve the 
problem(s). 

Explanation shows some 
understanding of the 
mathematical concepts 
needed to solve the 
problem(s). 

Explanation shows very 
limited understanding of 
the underlying concepts 
needed to solve the 
problem(s) OR is not 
written. 

Mathematical Reasoning Uses complex and refined 
mathematical reasoning. 

Uses effective 
mathematical reasoning 

Some evidence of 
mathematical reasoning. 

Little evidence of 
mathematical reasoning. 

Mathematical 
Terminology and 
Notation 

Correct terminology and 
notation are always used, 
making it easy to 
understand what was done. 

Correct terminology and 
notation are usually used, 
making it fairly easy to 
understand what was 
done. 

Correct terminology and 
notation are used, but it is 
sometimes not easy to 
understand what was 
done. 

There is little use, or a lot 
of inappropriate use, of 
terminology and notation. 

Explanation Explanation is detailed and 
clear. 

Explanation is clear. Explanation is a little 
difficult to understand, 
but includes critical 
components. 

Explanation is difficult to 
understand and is missing 
several components OR 
was not included. 

Diagrams and Sketches Diagrams and/or sketches 
are clear and greatly add to 
the reader's understanding 
of the procedure(s). 

Diagrams and/or sketches 
are clear and easy to 
understand. 

Diagrams and/or sketches 
are somewhat difficult to 
understand. 

Diagrams and/or sketches 
are difficult to understand 
or are not used. 

Neatness and 
Organization 

The work is presented in a 
neat, clear, organized 
fashion that is easy to read. 

The work is presented in 
a neat and organized 
fashion that is usually 
easy to read. 

The work is presented in 
an organized fashion but 
may be hard to read at 
times. 

The work appears sloppy 
and unorganized. It is hard 
to know what information 
goes together. 

Research of regulations Regulation information is 
accurate and up-to-date. 

Regulation information is 
not up-to-date. 

Regulation information is 
not accurate. 

Regulation information is 
neither accurate nor up-to-
date. 
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DATA PROJECT 

 
NAME:       
 
 
 
One movie critic claims that the titles of popular movies in the 2000’s were very short (The Patriot, Jersey Girl, 
etc.) compared to titles of older movies before 1980 (Gone with the Wind, Diary of Anne Frank, etc.).  Your 
present supervisor at Dream Works, a major movie company, has assigned you to research this claim and decide 
if you agree or disagree with this critic. 

 
 
YOUR TASK: 
 
Prepare the following in a written report to your supervisor at Dream Works: 
 

• Research and gather data comparing the lengths of old and recent movie titles.  Lists should 
include the year of the movie. 

 

• Display data in two graphs for old and recent movies.  (Histogram, Stem and Leaf, Box and 
Whisker, etc.) 

 

• Draw a conclusion based on your findings. 
 
 
 
 
 
Due Date:     
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Rubric for Data Project 
 

Mathematical Concepts  Explanation shows 
complete under-  
standing of the 
mathematical concepts 
used to solve the 
problem(s).  

Explanation shows 
substantial understanding 
of the mathematical 
concepts used to solve the 
problem(s).  

Explanation shows some 
understanding of the 
mathematical concepts 
needed to solve the 
problem(s).  

Explanation shows very 
limited understanding of 
the underlying concepts 
needed to solve the 
problem(s) OR is not 
written.  

Mathematical Reasoning  Uses complex and refined 
mathematical reasoning.  

Uses effective 
mathematical reasoning  

Some evidence of 
mathematical reasoning.  

Little evidence of 
mathematical reasoning.  

Mathematical 
Terminology and 
Notation  

Correct terminology and 
notation are always used, 
making it easy to 
understand what was done.  

Correct terminology and 
notation are usually used, 
making it fairly easy to 
understand what was done.  

Correct terminology and 
notation are used, but it is 
sometimes not easy to 
understand what was done.  

There is little use, or a lot 
of inappropriate use, of 
terminology and notation.  

Explanation  Explanation is detailed and 
clear.  

Explanation is clear.  Explanation is a little 
difficult to understand, but 
includes critical 
components.  

Explanation is difficult to 
understand and is missing 
several components OR 
was not included.  

Data Displays  Data displays are given in 
two graphs that are clear 
and greatly add to the 
reader's understanding of 
the procedure(s).  

Data displays are given in 
two graphs that are clear 
and easy to understand.  

Data displays are 
somewhat difficult to 
understand.  

Data displays are difficult 
to understand or are not 
used.  

Neatness and 
Organization  

The work is presented in a 
neat, clear, organized 
fashion that is easy to read.  

The work is presented in a 
neat and organized fashion 
that is usually easy to read.  

The work is presented in 
an organized fashion but 
may be hard to read at 
times.  

The work appears sloppy 
and unorganized. It is hard 
to know what information 
goes together.  

Research of regulations  Regulation information is 
accurate and up-to-date.  

Regulation information is 
not up-to-date.  

Regulation information is 
not accurate.  

Regulation information is 
neither accurate nor up-to-
date.  
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APPENDIX B SAMPLE PROJECTS 
 LINE OF BEST FIT PROJECT 
 QUADRATIC FUNCTIONS PROJECT 
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LINE OF BEST FIT PROJECT 
 

Goal: To be able to use Excel to create a scatter plot, find a line of best fit, and find the equation of the line of best fit.  
 
(1) Log on and open Microsoft Office ---Excel 
 
(2) Enter the column titles and data into the Excel cells 
 
(3) Select title and data.  Click on “Insert”,  “chart”,  “xy scatter” ,  “Next”, “Next, Next, Finish. This will give you a 
scatter plot.  
 
(4) To give the graph and each axis a title--- right click on the background of the graph (not on the grid line and not on the 
axes), left click “chart Options”, left click on titles tab if not already selected, enter the graph title (see data sheet), enter 
the title for the x-axis, enter the title for the y-axis, click OK  
 
(5) To put in a line of best fit----right click on a data point, left click on “Add Trendline”, “Linear”, OK 
 
(6) To delete the legend on the right—select, delete. Or right click, delete.   
          Or “chart options”, legend, uncheck show legend.  
 
(7) To make the background white---right click on the background of graph, not on gridline.  Left click on “format chart 
area”, click on white for area, ok 
 
(8) To add major vertical gridlines—right click on background of graph. Left click on “chart options”, “gridlines” tab, 
check major grid lines for x-axis., ok 
 
(9) To add tick marks for minor values on the axes—Right click on the x-axis, left click “format axis”, select “patterns” 
tab, check off  for major tick mark type “cross” , check off minor tick mark type “outside”, ok.  Repeat for y-axis. 
 
(10) To use the line of best fit to predict—Right click on the line of best fit (not on data point), Left click on “format 
trendline”, “options” tab, go to “forecast forward” and set to 2, “forecast backward” 2 units. OK.  (These extended pieces 
will be used in question 15.)  
 
(11) To put your name on the page in the title—Put your cursor behind the last word in the title making sure you are in the 
textbox, enter, type By Your names, date, click outside the textbox 
 
(12) To change the starting value for each axis and change the scale—right click on the x-axis, left click format axis”, 
select “scale” tab, enter values (see data sheet), repeat for y-axis, ok 
 
(13) To get the equation of the line of best fit—Right click on the line (not on a data point).  Left click on “Format trend 
line”, “options” Tab. Check box “Display equation on chart”. Click OK.  Select the equation box and move it to just 
above the chart, so equation can be read easily.  
 
(14) To print---select the chart by left clicking on the chart background.  File, print preview, Print.  
 
(15) Do this on the paper with the graph. (a) Mark a dot somewhere on the extension of the line of best fit and give the 
coordinates for this point.   (b) Explain in words the meaning of the coordinates of the point in part (a).  (c) Find the y 
value for x = 50 using your equation for the line of best fit. Show work.  (d) Explain why it would not make sense to 
extend the line of best fit to an x value of 50.  
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                 DATA SET #1                        DATA SET #2 
        
Age (years) Height (inches)   Forearm 

Length  (cm) 
       Foot 

Length (cm) 
2 29   22 24 
7 42   20 19 
6 42   24 24 
2 28   21 23 
9 49     
3 33   25 23 
10 50   18 18 
4 32   20 21 
8 44   23 23 
3 34   24 25 
5 38   20 22 
10 53   19 19 
2 27   25 25 
4 36   23 22 
8 47   22 23 
7 44   18 19 
10 52   24 23 
5 39   21 24 
9 48   22 22 
6 40     

 
 
Chart Name        Chart Name 
Forearm Length and Foot Length     Age and Height for Children 1-10 yrs. old  
 
x-axis Name        x-axis Name 
Forearm Length (cm)       Age (years) 
 
y-axis Name        y-axis Name 
Foot Length (cm)       Height (inches) 
 
x-axis         x-axis 
minimum 15         minimum 0 
maximum 9        maximum 14 
major unit 2        major unit 2 
minor unit 0.5        minor unit 0.5 
 
y-axis         y-axis 
minimum 15         minimum 20 
maximum 27        maximum 60 
major unit 2        major unit 5 
minor unit 0.5        minor unit 1
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QUADRATIC FUNCTIONS PROJECT 
 
Goal: To be able to use a calculator to answer questions about quadratic functions 
 
Answer the following questions about parabolas by using the Table function on the graphing calculator.  
 
(1) If x = 13 and y = 2x  – 7x + 18, find y from a table on the calculator. 

 
 
 

(2) Use the table on the calculator to find the value of y, if y =  5x  + 18x and x = -14. 
 
 
 
(3) For quadratic equation y =  -4x  +  6x + 38,  find the value of y for x = 9. 

 
 
 
(4) Find y if the point (12, y) is on the graph of the parabola y = x  – 8x – 19. 

 
 
 
(5) Is (10, 345) on the graph of the quadratic function y = 3x  +  x + 25 ? 

 
 
 
(6) If x = 12 and y = 3x  – 10x + 25, what is the value of y  

 
 
 
(7) If x = 13 and y = x  – 8x – 19, find y from a table. 

 
 
 
(8) If x =8 and y =  10x  – 18, find y.         

 
 
 
(9) Is ( -5,  35 ) on the graph of the parabola y = 3x – 8x ? 

 
 

(10) If y = -2x  + 3x + 4 , what is the value of y when x = 11 ? 

2

2

2

2

2

2

2

2

2

2
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How to find the roots—Roots or x-intercepts always have a y value equal to zero, so look for 0 in the y column 
of the table.  The x coordinate is the root.  There could be 2, 1 or no (real) roots.      It is also possible to have 1 
or 2 roots that are not integer values.  In these cases, you will not see y values that are zero, but you can see 
where the y values change from positive to negative; the roots are somewhere between the corresponding x 
values.   Just state “a root is between ____ and ____.” 
 
How to find the vertex —If “a” is positive, the parabola opens up and the vertex is the lowest point of the 
parabola. Find the lowest y value in the table; that (x, y) is the vertex.   If “a” is negative, the parabola opens 
down and the vertex is the highest point of the parabola.  Find the highest y value in the table; that (x, y) is the 
vertex.   If there are 2 lowest or 2 highest y values in the table, then the vertex is halfway between those two 
points.  Take the x value that is half way.   You can use the “calc” button to find the y value.  
 
Find the roots and vertex for each parabola using a table on the calculator.  
(11) y = 2x – 4x + 4 
 
 

(12) y = -3x + 30x – 75 
 
 

(13) y = 3x +12x – 36  
 
 

(14) y = - x  + x + 4   

 
 

(15) y = 3x – 30x + 48  
 
 

(16) y = x – 8x + 22  
 
 
 

(17) y = 2x – 16x + 24  
 
 

(18) y = -x –  10x 
 
 
 

(19) y = 2x –10x + 8  
 
 

(20) y = x – 17x + 70  
 
 

(21) y =  x –8x + 13 
 
 

(22) y = 2x + 2x – 24   
 
 

(23) y = 2x –14x + 20  
 
 

(24) y = (x – 5) – 2  
 
 

(25) y = x + 2x – 4 
 
 

(26) y = -2x – 8x + 7  
 
 

(27) y =  x – 16x + 58 
 
 
 

2

2

2

2
1 2

2

2

2

2

2

2

2

2

2

2

2

2

2
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Name: __________________________________________________________________ Date _____________________________ 
 

ALGEBRA 1 PRE-ASSESSMENT 
 
NO CALCULATOR– Show all work 
 

1. Solve 5 = 1
2
𝑚𝑚 + 3 

 
 
 
 

2. Evaluate 56 − (17 − 9) + 9 ÷ 3 
 
 
 
 

3. Evaluate 9𝑟𝑟2 − 2𝑝𝑝   for   𝑟𝑟 = −3  and  𝑝𝑝 = −5  
 
 
 
 
 

4. Jared worked for h hours at the pay rate of $5 each hour.  
a) Write an algebraic expression to show how much money Jared makes. 

 
 
 

b) If Jared works a total of 12 hours, how much money will he make? 
 
 
 

5. Combine like terms. Simplify if possible.  6(5 + 𝑛𝑛) − 2𝑛𝑛  
 
 
 
 
 

6. Shade 5
8
 of the box below 
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7. Solve 2𝑥𝑥 + 5 = 2(𝑥𝑥 − 7) 
 
 
 
 
 
 

8. Solve 6𝑥𝑥 − 8 = 4𝑥𝑥 + 10 
 
 
 
 
 
 

9. The legs of a right triangle are 6 and 4. What is the length of the hypotenuse? Leave your answer in 
simplest radical form. 

 
 
 
 
 
 

10. Simplify √273  
 
 
 
 
 

11. Simplify √63 
 
 
 
 
 

12. Write in decimal form 3.6 × 10−4 
 
 
 
 

13. Write in scientific notation 13,780,000,000 
 
 
 
 
 
 
 

14. Draw a scatter plot using a data in the table below. 
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15. Given the following data set: 5, 4, 2, and 5. 
a) Determine the mean. 

 
 

b) Determine the median. 
 
 

c) Determine the mode. 
 
 

d) If an additional data point of 6 is included in the set, would the mean, median, or mode change? 
Why or why not? 

 
 

16. Determine if the relation represents a function. Explain your reasoning. 
 
 
 
 
 
 
 
 
 
 
 
 

17. What is the solution to the system below? 
 
 
 
 
 
 
 

x y 

1 1 

0 4 

-6 0 

-2 -3 

 

x y 

0 -5 

1 -1 

2 3 

2 -5 
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18. Which equation best describes the line below? 
 
 A.   𝑦𝑦 = −𝑥𝑥 − 1 
 B.   𝑦𝑦 = 𝑥𝑥 + 1 
 C.   𝑦𝑦 = 𝑥𝑥 − 1 
 D.   𝑦𝑦 = −𝑥𝑥 + 1 
 E.   None of these 
 
 
 
In this section, choose only one open ended question. You will complete problem 19 or 20.  
 

19. As part of a science experiment, Mr. Villalobos asked his class to collect data on grasshopper 
length and jump height. The class’s data are shown in the table below. 

  
Grasshopper Length and Jump Height 

 
 
 
 
 
 
 
 
 
 
 
 
 

a)  Use the data in the table to create a 
scatter plot. Be sure to give the scatter 
plot a title and to label the axes and 
scales. 

 
 
 
 
 
 
 
 

b) Describe the type of association you see 
between grasshoppers’ 
lengths and jump heights. Include 
words such as: positive or negative 
and linear or nonlinear.  

 
 
 

Length (in cm) Jump Height (in cm) 
2.5 48 
1.5 30 
3.0 55 
1.0 22 
2.5 51 
3.5 70 
2.0 45 
4.0 75 
1.5 32 
3.0 64 
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c) Use the scatter plot to estimate the jump height of a grasshopper measuring 6 cm. Explain your 

reasoning. 
 

20. Ania and Allison are standing at a rectangular table with the following dimensions: 2
3
 in and 5

2
 in.  

 
a) Draw a diagram of the table with labels. Find the perimeter of the table. 

 
 
 
 
 
 
 
 
 
 

b) Find the area of the table. 
 
 
 
 
 
 
 

c) Which side is longer? Explain your answer. 
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APPENDIX D TEACHER RESOURCE  
   SAMPLE QUESTIONS 
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PARCC Sample Questions 
 
Type 1: Tasks assessing concepts, skills, and procedures 
 

Picture Frame (Polynomials Operations) 
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Comparing Linear and Quadratic Functions 
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Myla’s Pool 

 

 
 

 
Part B 
 
Graph the amount of water in the pool in gallons as a function of time in hours. 
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Type 2: Tasks assessing expressing mathematical reasoning 
 

Monthly Interest 
 

 
 

Michelle’s Conjectures 
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Yam in the Oven 
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Type 3: Tasks assessing modeling or applications 
 

Brett’s Race 
 

 
 
Part A:  
Based on each of the runners average time, write an equation for each person that describes the 
relationship between his distance from the starting line, in meters, and time, in seconds. 
 
 
 
 
Part B: 
Based on your equations in part A, who will win the race and by how much? Justify your answer. 
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Mini-Golf Prices 

 

 
 
 

 
 
 

 
 
 
 

 
 





MTH117 ALGEBRA 1 83 
 

 

 
Writing questions which can be used in lessons, warm-ups, homework, assessments 
 
(1)   Is x = 6 a solution to the equation 3x + 5 = 23?   Show work and explain your answer. 
          
 
 
(2)   Is y = 5 a solution to the inequality 12 – 2y ≥  4?  Show work and explain your answer. 
           
 
 
(3)    Is division commutative?  Show work, explain your answer and give an example.  
 
 
(4)   Is subtraction associative?  Explain in words and give an example to support your explanation. 
        
 
 
(5)   Alisha saw this question on a test and asked the teacher if she had typed something wrong.     
        Explain why Alisha thought that the teacher had typed something wrong.  
 

“State the solution or solutions of the equation ”                
 
 
(6)  
 
 
 
 
 
 
    
 
(7) Writing question 

(a) Give the coordinates of 2 points so that the line going through the 2 points has an undefined slope.   
 
(b) Explain how someone should pick these coordinates to make this happen.  

 
 
(8)   Does the line y =    pass through the origin?  Explain 

 
(9)  Are the lines y = 3x + 1 and y = 3x parallel?  Explain.  
 
 
(10)  Are the lines y = 2x +3 and y = -2x + 3 parallel?  Explain 
 

10−=x

x
2
1

         
         
         
         
         
         
         
         
         

 

The graph of the line 2x – 9y  = 1 is shown at the right.       
 
Would the point with coordinates (123, 245) lie on this 
line?  Explain.                                         
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(11)    Writing question:  Given the following linear equations: 
     Line 1:     y = x – 6  

    Line 2:     y = x + 6 

   Determine if the lines 1 and 2 are perpendicular and explain why or why not. 
 
 
(12)  Modeling with linear equations:     

At the start of a blizzard there was already 4 inches of snow on the ground from a previous storm.   The 
equation y = 2x + 4 gives the height y, in inches, of the snow on the ground at time x, in hours, after the 
blizzard started.     

 
(a) What is the value of the y-intercept?     
1.        Explain the significance of the y-intercept as it relates to the snow situation. 
 
 
 
(b) What is the value of the slope?    
2.        Explain the significance of the slope as it relates to the snow situation.  

 
 
 
(13)  Modeling with linear equations 

A local artist makes color pencil sketches of names and decorates the picture with a chosen theme such as 
flowers and butterflies, sports, etc.…. The sketch is sold in a frame.   The price for one of these framed 
names includes a fee for the frame in addition to a labor charge per letter.  The price is given by the following 
equation: 

                                     P =  4L  + 12       where P = price ( dollars )  
                                                   and L =  number of letters in the name  
 

Katie wants to buy a gift a personalized framed wall hanging as a gift for her baby cousin named Tiffany.  
If Katie has $50 to spend, does she have enough money to buy the framed Tiffany wall hanging?  

 
(a) Show all work. 
(b) Answer the question. 
(c) Explain the answer. 

 
 
 

3
4
4
3
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(14)  Yael’s grades on her Social Studies tests so far are 83, 90, 85, 79, and 92, what would she need to score on 
the nest test in order to have an 85 average?   Is this a reasonable goal? Explain. 
 
 
 
 
 
(15)  Sandra’s grades on his Science tests are 90, 88, 78, and 92, what would she need on the next test   
           to earn an 87?   Is this a reasonable goal?  Explain.    
 
 
 
 
 
 
(16)    Is (2,3) a solution to the system shown below?   Explain. 
 
        4x + y  =  11 
   x – y  = 1 
 
 
 
 
 
 
 
 (17) Which statement is true for the given system of equations?  Circle and explain your answer. 
 
        y =  x  + 103   

                  y =  - x  + 103 

 
      (a)  There is exactly one solution to the system. 
 
 
      (b)  There are no solutions to the system.  
 
 
      (c)  There are an infinite number of solutions. 
 
 
      (d)  Every ordered pair is a solution. 

 

 
 
 

46
39

92
75
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(18) Cell phone plan A charges a fixed cost of $45.00 per month, which includes 200 minutes. Each additional 

minute, or part of a minute, for Plan A costs $0.30.  
       Cell phone Plan B charges a fixed cost of $65.00 per month, which includes 300 minutes. Each additional 

minute, or part of a minute, for Plan B costs $0.15.   
      How many minutes need to be used for the plans to have the same cost?  Show or explain your work. 
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(19)  Which statement is true for the given system of equations?  
        Circle your answer and explain.  
  
        y =  - x     

                  y =  - x – 61 

      (a)  There is exactly one solution to the system. 
 
      (b)  There are no solutions to the system.  
 
      (c)  There are an infinite number of solutions. 
 
      (d)  Every ordered pair is a solution. 

 

 
(20)  Which of the following is an exponential function? Circle your answer and explain. 
 
 (a) y  =  x + 3x  
 
 (b) y  =   x  +  

 
 (c)  y  =  - x + 5 

 

 (d)   

 
(21)  Which exponential function is shown in the graph? Circle your answer and explain. 
 
 (a)  y = 2  
 
 (b) y = 3  
 

(c)  

 

(d)  
 

 

85
57

85
57

2

2
1

3
1

1
2

x

y  =  
 

x

x

1
3

x

y  =  
 

1
4

x

y  =  
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(22)       Is x = 10 a solution to the equation  x  + 20x = 12x  ?  Show and explain all work. 
 
 
(23)    Is the point (3, 11) on the parabola  y  =  x  + 2x – 4 ?  Show work and explain your answer.  

 
 
 

(24)  The axis of symmetry for a parabola is x = 5.   The point (3, 6) lies on the parabola.  Which one of the 
following points also lies on the parabola?    Circle your choice and explain.  Sketching a picture may be 
helpful.  

 
 (a) (7, 6) 
 
 (b)  (5, 3) 
 
 (c)  (10, 3)  
 
 (d) (5, 6) 
 
 
 
 
(25) The vertex of a quadratic function, a parabola is (4, -2) and the parabola opens up.  
        Which of the following point cannot lie on the parabola?  Circle and then explain your choice.  
         Sketching a graph may be helpful. 
 
 
 (a)  (7, 10) 
 
 (b) (-2, 13) 
 
 (c) (0, -10) 
 
 (d) (12, 20) 
 
 
(26) Which of the points below DOES NOT lie on the parabola y = x  + x – 30?  (Graphing is not necessary.) 
        Circle your choice and explain. 
 
 (a)  (4, -10)  
 
 (b) (5, 0) 
 
 (c) (-6, 0) 
 
 (d) (1, 32) 
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APPENDIX E SHOWCASE PORTFOLIO 
  



MTH117 ALGEBRA 1 92 
 

 

 
 

Parsippany – Troy Hills 
Secondary Math Departments 

 
Showcase Portfolio Guidelines 

 
All secondary math courses showcase portfolios will contain evidence of the following Common Core Standards in Mathematics: 
 

1. Problem-Solving 
2. Reasoning 
3. Tools and Technology 
4. Patterns, Relationships and Functions 

 
 
Specifically the student’s showcase portfolio for each subject will display evidence of the following local standards: 
 
Algebra 1: 
 

1. Ability to solve linear equations and inequalities 
2. Problem-solving ability 
3. Understanding of both the algebraic and graphic concepts of lines, including slope 
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APPENDIX F RUBRIC FOR SCORING OPEN-ENDED QUESTIONS  
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RUBRIC FOR SCORING OPEN-ENDED QUESTIONS 
 
 
 

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 response 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. 
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APPENDIX G SELF-ASSESSMENT 
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SELF-ASSESSMENT SHEET FOR STUDENT WORKFOLDER 
Name ______________________________ Course______________________________ 

Date Assessment 
Concepts I understand and can 

explain  
to someone else 

Concepts I need to further develop 

 
 
       
 
 
       
 
 
    
 
 
    
 
 
    
 
 
    
 
 
    
 
 
    
 
 
    
 
 
    
 
 
    

 

Marking Period   
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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 halfway 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 H 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 I CURRICULUM MODIFICATIONS & ADAPTATIONS 
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