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Montclair Public Schools 
CCSS Algebra 2 Unit: Marshall A.b 

Subject Algebra 2 
Academic 

Grade 11 Unit # 1 Pacing 8-10 Weeks 

Unit 
Name 

Complex Numbers and Polynomials 

Overview 
This unit expands from the definition of real numbers to introduce the definition of imaginary and complex numbers.  It then develops the structural 
similarities between the system of polynomials and the system of integers. Students draw on analogies between polynomial arithmetic and base-ten 
computation, emphasizing the distributive property.  Students connect multiplication of polynomials with multiplication of multi-digit integers, and 
division of polynomials with long division of integers.  Students identify zeros of polynomials, including complex zeros of quadratic polynomials, and 
make connections between zeros of polynomials and solutions to polynomial equations.  The unit culminates with the Fundamental Theorem of 
Algebra. 
Standard # Standard MC, 

SC, 
AC 

SLO 
# 
 

Student Learning Objectives Depth of 
Knowledge 

A.REI.6 
 
 

Solve systems of linear equations exactly and 
approximately (e.g., with graphs), focusing on pairs 
of linear equations in two variables. 

AC 1 
 

Solve systems of two linear equations in two variables, 
algebraically and graphically. (Reinforce and extend from 
Grade 8,  Algebra 1) 

2 

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

AC 2 
 
 

Solve simple systems consisting of a linear equation and a 
quadratic equation (conic sections possible), algebraically 
and graphically. 

3 
 
 
 

N.CN.1 
 
 

Know there is a complex number i such that i2 = −1, 
and every complex number has the form a + bi with 
a and b real. 

AC 3 
4 
 

5 

Define the imaginary number i.   
Organize the complex number system using a graphic 
organizer.  
Write any number as a complex number in a + bi form. 

1 
2 
 

2 
N.CN.2 Use the relation i2 = –1 and the commutative, 

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

AC 6 
 

7 

Use Properties of operations to add, subtract, and multiply 
complex numbers. 
Extend from the relation i2 = −1 to simplify higher powers of 
i , and justify the simplified answer. 

3 
 

4 

A.REI.4.b Solve quadratic equations in one variable. 
 b. Solve quadratic equations by inspection (e.g., for 
x2 = 49), taking square roots, completing the square, 
the quadratic formula and factoring, as appropriate 
to the initial form of the equation. Recognize when 
the quadratic formula gives complex solutions and 

SC 8 
 

 
9 

 
10 

Differentiate between ways to solve quadratic equations; 
choose an effective method, justify the choice and solve. 
(Reinforce and extend from Algebra 1.) 
Accurately predict whether or not a quadratic equation will 
have imaginary solution and justify response. 
Explain how complex solutions affect the graph of a 

4 
 

 
4 

 
4 



2: 2013-2014  
 

write them as a ± bi for real numbers a and b. quadratic equation. 

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

AC 
 

11 Solve quadratic equations with real coefficients that have 
complex solutions and write them as a ± bi for real numbers 
a and b. 

4 

G.PE.2 Derive the equation of a parabola given a focus and 
directrix. 

AC 12 
 

13 

Given a focus and a directrix, derive the equation of a 
parabola. 
Given a parabola, identify the vertex, focus, directrix, and 
axis of symmetry, noting that every point on the parabola is 
the same distance from the focus and the directrix. 
(Review and Reinforce from Geometry.) 

4 
 

3 

A.APR.1 
 

Understand that polynomials form a system 
analogous to the integers, namely, they are closed 
under the operations of addition, subtraction, and 
multiplication; add, subtract, and multiply 
polynomials. 

Revie
w 
 
MC 
from 
Alg 1 

14 
15 

 
16 

Understand the definition of a polynomial. 
Understand the concepts of combining like terms and 
closure. 
Add, subtract and multiply polynomials and understand 
how closure applies under these operations. 

2 
3 
 

3 

A.SSE.2 
 

Use the structure of an expression to identify ways 
to rewrite it. For example, see x4 – y4 as (x2)2 – (y2)2, 
thus recognizing it as a difference of squares that 
can be factored as (x2 – y2)(x2 + y2). 

 

MC 17 
 
 
 

Rewrite algebraic expressions in different equivalent forms, 
by factoring or combining like terms: 
• Use factoring techniques such as common factors, 

grouping, the difference of two squares, the sum or 
difference of two cubes, or a combination of methods 
to factor completely.  

• Simplify expressions, including combining like terms, 
using the distributive property and other operations 
with polynomials. 

4 
 
 
 

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

(+) 18 Rewrite polynomial equations in factored form when the 
factors contain imaginary numbers. 

2 

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

MC 19 
 
 

Find the zeros of a polynomial when the polynomial is 
factored. 

4 
 

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

SC 20 Use the zeros of the function and knowledge of end 
behavior to sketch a graph of the function. 

4 

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

AC 21 
 
 

 
22 

Understand that polynomial identities include but are not 
limited to the product of the sum and difference of two 
terms, the difference of two squares, the sum and 
difference of two cubes, the square of a binomial, etc. 
Prove polynomial identities by showing steps and providing 

2 
 
 

 
2 
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23 

reasons. 
Illustrate how polynomial identities are used to determine 
numerical relationships such as  
25² = (20+5)² = 20² +2• 20•5+5² 

 
2 
 
 

A.SSE.1 Interpret expressions that represent a quantity in 
terms of its context.* 
a. Interpret parts of an expression, such as terms, 
factors, and coefficients. 
b. Interpret complicated expressions by viewing one 
or more of their parts as a single entity. For example, 
interpret P(1+r)n as the product of P and a factor not 
depending on P. 

Revie
w 
 
MC 
from 
Alg 1  

24 
 
 

Analyze coefficients, terms, degree, powers (positive and 
negative), leading coefficients and monomials in polynomial 
expressions within the context of a problem. * 
 

2 

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

MC 25 
 

Understand how the Remainder Theorem relates to finding 
the zeros of a polynomial. 
 

3 
 

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

SC 26 Rewrite rational expressions a(x)/b(x) in the form q(x) 
+r(x)/b(x) different forms using inspection, long division, or, 
for the more complicated examples, a computer algebra 
system. 
 

3 

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

(+) 27 Understand the Fundamental Theorem of Algebra, which 
says that the number of complex solutions to a polynomial 
equation is the same as the degree of the polynomial.  show 
that this is true for a quadratic polynomial. 

2 

A.REI.11 Explain why the x-coordinates of the points where 
the graphs of the equations y = f(x) and y = g(x) 
intersect are the solutions of the equation f(x) = g(x); 
find the solutions approximately, e.g., using 
technology to graph the functions, make tables of 
values, or find successive approximations. Include 
cases where f(x) and/or g(x) are linear, polynomial, 
rational, absolute value, exponential, and 
logarithmic functions.* 

MC 28 
 
 

29 

Explain why the intersection of y = f(x) and y = g(x) is the 
solution of f(x) = g(x) for any combination of linear, 
polynomial and absolute value functions.  
Find the solution(s) by  

• Using technology to graph equations and 
determine their point of intersection, 

• Using tables of values, or 
• Using successive approximations that become 

closer and closer to the actual value. 
(Rational, exponential and logarithmic functions learned in 
Units 2 and 3.) 

4 
 
 

4 
 

A.APR.5 (+) Know and apply the Binomial Theorem for the 
expansion of (x + y)n in powers of x and y for a 
positive integer n, where x and y are any numbers, 

(+) 30 For small values of n, use Pascal’s Triangle to determine the 
coefficients of the binomial expansion.  

2 
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with coefficients determined, for example, by 
Pascal’s Triangle. 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

 
1 SLOs 24, 28, 29 
2 SLOs 1, 2, 20 
3 SLOs 12, 13, 15, 16, 19, 21, 22, 23, 25, 26 
4 SLOs 1, 2, 12, 13, 20, 24 
5 SLOs 8, 9, 10, 11, 28, 29 
6 SLOs 6, 7, 15, 16, 19, 25, 26 
7 SLOs 5, 6, 7, 8, 9, 10, 17 

Big Ideas: Marshall A.c 
1. Complex numbers are an extension of real numbers that helps complete quadratic theory.  Every quadratic equation with complex coefficients 

has (counting multiplicities) two roots in the complex numbers. 
2. Cubic equations model real-world volume problems. 
3. The real solutions to a polynomial equation can readily be identified from its graph by finding where the curve crosses the x-axis. 
4. The real solution(s) to a system of two equations occur at the point(s) of intersection of the two graphs. 
5. One effective strategy for finding zeros of a polynomial equation is rewriting the function in factored form and using the Zero Product 

Property.  Zeros can be tested by writing them as binomial factors and applying the Remainder Theorem. 
Essential Questions: Marshall A.c, C.c 

1. What are complex numbers and what purpose do they serve? 
2. What are polynomials and how can polynomial equations be used to solve real-world equations? 

Assessments: Marshall A.d, D.c 
1. Formal and informal formative and summative assessments as determined by the teacher 
2. Common Benchmark as per district schedule 

Key Vocabulary 
• Imaginary number; complex number 
• Polynomial; quadratic, cubic, quartic and quintic equations; degree, leading coefficient, constant; standard form 
• Zeros/ roots/ solutions to f(x)/ solutions to f(x)=g(x) 
• Synthetic division 

Suggested Resources 
SLO Sections and page numbers from Prentice Hall New Jersey Algebra 2, Pearson Education, Inc. 2009 

1 3-1, 3-2 on p131-132 
2 p589; also reference Glencoe Algebra 2, McGraw-Hill 1998 section 7-7 on p458-467 

3, 4, 5, 6 5-6 on p274-280 
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7 reference Glencoe Algebra 2, McGraw-Hill 1998 p311, p316; supplement with Holt Algebra 2 section 5-9 Powerpoint presentation 
8 5-4, 5-5 on p259-273; 5-7, 5-8 on p281-295 
9 5-8 on p289-295 

10 P292 
11 5-7, 5-8 on p281-295 
12 10-2 on p555-560 
13 5-1, 5-2, 5-3 on p238-258; 10-2 on p555-560 

14, 15, 16 1-2 on p12-17; 6-1 on p306-311; p897; Common Core Supplemental Lesson CC-1 on Closure from www.phschool.com  
17 5-4 on p259-265; 6-2 on p313-319; 6-4 on p327-332 
18 p338-339 
19 6-2 on p313-319; Common Core Supplemental Lesson CC-3 from www.phschool.com  
20 P306; p312; 6-4 on p327-332 

21, 22, 23 Common Core Supplemental Lesson CC-2 from www.phschool.com 
24 5-1 on p238-243; 6-1 on p306-311; p288, 298, 303, 333, 841, 845, 847 (Emphasize word problems.) 
25 6-3 on p321-326 
26 6-3 on p321-326 
27 6-6 on p341-344 
28 6-4 on p327-332 
29 P871; Common Core Supplemental Lesson CC-9 from www.phschool.com 
30 P352; 6-8 on p353-357 

Common 
Core 

http://www.parcconline.org/samples/mathematics/high-school-mathematics 
http://www.state.nj.us/education/modelcurriculum/math/ 
http://ccss.lexington4.net/unpacking-the-standards 
http://www.engageny.org/sites/default/files/resource/attachments/algebra-ii-m1-module-overview-and-assessments.pdf 
http://www.illustrativemathematics.org/standards/hs 
http://www.ccsstoolbox.com/parcc/PARCCPrototype_main.html 
http://www.smarterbalanced.org/sample-items-and-performance-tasks/  

 
  

http://www.phschool.com/�
http://www.phschool.com/�
http://www.phschool.com/�
http://www.phschool.com/�
http://www.parcconline.org/samples/mathematics/high-school-mathematics�
http://www.state.nj.us/education/modelcurriculum/math/�
http://ccss.lexington4.net/unpacking-the-standards�
http://www.engageny.org/sites/default/files/resource/attachments/algebra-ii-m1-module-overview-and-assessments.pdf�
http://www.illustrativemathematics.org/standards/hs�
http://www.ccsstoolbox.com/parcc/PARCCPrototype_main.html�
http://www.smarterbalanced.org/sample-items-and-performance-tasks/�
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DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping peer or 
have quick access to teacher 

• Modify or reduce assignments/tests 
• Reduce length of assignment for 

different mode of delivery 
• Increase one-to-one time 
• Utilize working contract between you 

and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill building 
• Provide teacher notes 
• Use collaborative grouping strategies 

such small groups 
• Use online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfirst
.com/content/esl/adaptstrat.cfm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use Additional Practice and 

textbook resources 
• NJDOE resources 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 
 

• Process should be modified: higher 
order thinking skills, open-ended 
thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections to 
higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: real 
world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered learning, 
independence, openness, 
complexity, groups varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 
CROSS CURRICULUR RESOURCES 

Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 
Environmental Literacy  

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 
Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 

http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
Textbook Student online resource (if applicable) 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 

 
(+) “additional mathematics that students should learn in order to take advanced courses such as calculus, advanced statistics or discrete math” – CCSS 
* Represents a specific modeling standard – CCSS 
  

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�
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 Subject Algebra 2 
Academic 

Grade 11 Unit # 2 Pacing 8-10 weeks 

 Unit 
Name 

Modeling with Rational and Radical Functions 

 Overview 
 This unit extends the algebraic process into rational, radical, absolute value, and piecewise functions.  Students will use topics from unit 1, such as factoring, synthetic 

division, and solving quadratics, to aid in simplification and graphing of rational functions.  Students will learn why extraneous solutions sometimes present 
themselves in equations from this unit.  Students will make generalizations in functions and their behaviors, and will compare rates of change under specific domains. 

 Standard # Standard MC, 
SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

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

MC 1 
 
 
2 
 
 

Solve simple equations (linear, quadratic) in one 
variable and justify each step 
 
Critique solving methods of others and justify 
appropriate processes 
 

3 
 
 
4 

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

MC 3 
 
 
4 
 

Solve absolute value equations and radical 
equations, and demonstrate reasons behind 
extraneous solutions 
 
Solve rational equations and demonstrate reasons 
behind extraneous solutions 

3 
 
 
3 

 A.CED.1 Create equations and inequalities in one 
variable and use them to solve problems 

SC 5 Develop rational equations, solve using equality of 
numbers, and check for extraneous solutions 

3 

 A.CED.4 Rearrange formulas to highlight a quantity of 
interest, using the same reasoning as in solving 
equations. 

SC 6 Use equality of numbers procedures to rearrange 
rational/absolute value formulas in order to 
highlight a variable of interest 

2 

 A.APR.7 
 

Understand that rational expressions form a 
system analogous to the rational numbers, 
closed under addition, subtraction, 
multiplication, and division by a nonzero 
rational expression; add, subtract, multiply, 
and divide rational expressions 

AC 7 Modify rational expressions by using adding, 
subtracting, and multiplying rules, as well as using 
factoring techniques to fully simplify 
 
 

3 

 A.APR.6 Rewrite simple rational expressions in 
different forms; write a(x)/b(x) in the 
form q(x) + r(x)/b(x), where a(x), b(x), 

SC 8 Rewrite and compare rational expressions using 
long or synthetic division, or by inspection 
 

3 
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q(x), and r(x) are polynomials with the 
degree of r(x) less than the degree of b(x), 
using inspection, long division, or, for the 
more complicated examples, a computer 
algebra system.  
 

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

SC 9 Differentiate between appropriate and 
inappropriate answers when performing real-world 
modeling and justify why (i.e: the inappropriateness 
of decimal solutions when finding the number of 
people who voted a certain way) 

3 

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

MC 10 Develop rational functions and graph the 
relationship 

3 

 F.IF.4 For a function that models a relationship 
between two quantities, interpret key 
features of graphs and tables in terms of the 
quantities, and sketch graphs showing key 
features given a verbal description of the 
relationship. Key features include: intercepts; 
intervals where the function is increasing, 
decreasing, positive, or negative; relative 
maximums and minimums; symmetries; end 
behavior; and periodicity. 
 

MC 11 
 
 
12 

Design rational functions and investigate behaviors 
at certain domains and ranges; justify behaviors and 
make predictions 
 
Interpret key features of rational graphs and tables, 
including intercepts, intervals of increasing or 
decreasing, relative maximum or minimums, 
symmetries, and end behavior 

4 
 
 
2 

 F.IF.7.d 
(+) 

Graph functions expressed symbolically and 
show key features of the graph, by hand in 
simple cases and using technology for more 
complicated cases 

SC 13 
 
 
14 

Create tables for graphing rational functions 
 
Use technology (i.e: graphing calculators or 
Geometer’s Sketchpad) to identify key features and 
patterns in more complicated rational functions 

2 
 
 
2 

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

AC 15 
 
 
16 
 
 
17 

Use tables and charts to investigate square root and 
cube root functions,  
 
Graph piecewise functions when given the function 
symbolically and domain restrictions 
 
Create a piecewise function synthesizing other 
function types (i.e: total payment due in a parking 

2 
 
 
1 
 
 
3 
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lot with hourly (stepwise) fee 
 F.IF.8 Write a function defined by an expression in 

different but equivalent forms to reveal and 
explain different properties of the function 
 

SC 18 Use the process of factoring and completing the 
square in a quadratic function to show zeros, 
extreme values, and symmetry of the graph, and 
interpret these in terms of a context. 
 

3 

 F.IF.9 Compare properties of two functions each 
represented in a different way (algebraically, 
graphically, numerically in tables, or by 
verbal descriptions). For example, given a 
graph of one quadratic function and an 
algebraic expression for another, say which 
has the larger maximum.  
 

SC 19 Investigate the properties of two functions (ex: 
rational and radical) represented differently and 
explain differences in maxima, end behavior, etc 
 

3 

 F.BF.3 Identify the effect on the graph of replacing 
f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for 
specific values of k (both positive and 
negative); find the value of k given the 
graphs. Experiment with cases and illustrate 
an explanation of the effects on the graph 
using technology. Include recognizing even 
and odd functions from their graphs and 
algebraic expressions for them.  
 

AC 20 
 
 
21 
 
 
 
22 

Compare graphs with different values added or 
multiplied to the function 
 
Predict how the k value will affect the original 
graph; prove or revise the prediction based upon 
evidence 
 
Use technology for complicated functions and apply 
patterns to all functions, regardless of type or 
degree of complexity 

1 
 
 
3 
 
 
 
3 

 F.BF.4a Find inverse functions. 
a.   Solve an equation of the form f(x) = c for a 
simple function f that has an inverse and 
write an expression for the inverse. 

AC 23 Create an inverse function from a linear function 
 
 

2 

 F.IF.6 Calculate and interpret the average rate of 
change of a function (presented symbolically 
or as a table) over a specified interval.  
Estimate the rate of change from a graph 

MC 24 
 
25 
 
26 

Define average rate of change 
 
Calculate rates of change within certain intervals of 
a function 
Estimate the rate of a change from a graph 

1 
 
2 
 
3 

       
       

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
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1   
SLOs  2, 4, 5, 9, 12, 18, 19 

 

2 SLOs 6, 10, 11, 20  
3 SLOs 1, 2, 19, 21  
4 SLOs 8, 9, 16, 17, 18, 21 

 
 

    

5 SLOs 13, 14, 16, 24     
6 SLOs 1, 2, 3, 4, 5, 6, 7, 8, 23, 24, 25, 26     
7 SLOs 1, 6, 7, 8, 20, 21     
Big Ideas  

1. Rational expressions can be simplified using factoring, as well as traditional processes for handling fractions 
2. Solving equations involving radicals, rational expressions, or absolute value use similar algebraic processes as in prior solving; however, 

extraneous solutions may happen and must be checked 
3. Items such as maxima, minima, end behavior, and periodicity can give critical information regarding non-linear functions 
4. Average rate of change for a non-linear function is similar to slope in a linear function   

 

Essential Questions  
• How can solving/graphing rational equations/functions be used to solve real-world problems? 
• What are the key descriptors for a mathematic function? 

 

Assessments  
• Formal and informal formative and summative assessments as determined by the teacher 
• Common Benchmark as per district schedule 

 

Key Vocabulary  
• Rational function/equation 
• Extraneous solution 
• Maximum, minimum, periodicity, end-behavior 
• Piecewise function 
• Inverse function 
• Average rate of change 
• Radical function 

 

 

Suggested Resources 
SLO Sections and page numbers from Algebra 2, Prentice Hall 2009. 
1, 2 1-3 on p18-23 

3 1-5 on p33-37 and 7-5 on p391-397 
4, 5 9-6 on p522-530 

6 1-3 on p18-23, 1-5 on p33-37, 7-5 on p391-397 
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7 9-4 on p509-513 and 9-5 on p514-519 
8 6-3 on p320-325 
9 12-5 on p677-683 

10, 11, 12, 13, 
14 

9-2 on p495-507 

15 7-8 on p414-421 
16, 17 2-2 extension on p71 
18, 19 5-3 on p252-258 

20, 21, 22 5-3 on p252-258, 9-2 on p495-500 
23 7-7 on p406-413 

24, 25, 26 2-2 on p62-71 and website: http://home.windstream.net/okrebs/page201.html 
  

  
Common Core http://www.parcconline.org/samples/mathematics/high-school-mathematics 

http://www.state.nj.us/education/modelcurriculum/math/ 
http://ccss.lexington4.net/unpacking-the-standards 
http://www.engageny.org/sites/default/files/resource/attachments/algebra-ii-m1-module-overview-and-assessments.pdf 
http://www.illustrativemathematics.org/standards/hs 
http://www.ccsstoolbox.com/parcc/PARCCPrototype_main.html 
http://www.smarterbalanced.org/sample-items-and-performance-tasks/  

 
 
 
 
 
 
 
 
 
 
 
  

 Mathematical 
Practice # Selected Opportunities for Connections to Mathematical Practices

1 SLOs 2, 4, 5, 9, 12, 18, 19
2 SLOs 6, 10, 11, 20
3 SLOs 1, 2, 19, 21
4 SLOs 5, 9, 10, 11, 15, 16, 17, 19
5 SLOs 13, 14, 15, 22
6 SLOS 1, 2, 3, 4, 5, 6, 7, 8, 23, 24, 25, 26
7 SLOs 1, 6, 7, 8, 20, 21

http://www.parcconline.org/samples/mathematics/high-school-mathematics�
http://www.state.nj.us/education/modelcurriculum/math/�
http://ccss.lexington4.net/unpacking-the-standards�
http://www.engageny.org/sites/default/files/resource/attachments/algebra-ii-m1-module-overview-and-assessments.pdf�
http://www.illustrativemathematics.org/standards/hs�
http://www.ccsstoolbox.com/parcc/PARCCPrototype_main.html�
http://www.smarterbalanced.org/sample-items-and-performance-tasks/�
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DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping peer 
or have quick access to teacher 

• Modify or reduce assignments/tests 
• Reduce length of assignment for 

different mode of delivery 
• Increase one-to-one time 
• Utilize working contract between 

you and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill 

building 
• Provide teacher notes 
• Use collaborative grouping 

strategies such small groups 
• Use online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfirst
.com/content/esl/adaptstrat.cfm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use Additional Practice and 

textbook resources 
• NJDOE resources 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 
 

• Process should be modified: higher 
order thinking skills, open-ended 
thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections to 
higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: real 
world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered 
learning, independence, openness, 
complexity, groups varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 

CROSS CURRICULUR RESOURCES 
Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 
Environmental Literacy  

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 
Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 

http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
Textbook Student online resource (if applicable) 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 
 
  

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�
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Subject Algebra 2 
Academic 

Grade 11 Unit # 3 Pacing Marking Period 3 

Unit Name Modeling with Exponential, Logarithmic, Trigonometric Functions 
Overview 
This unit extends the algebraic process into exponential, logarithmic, and trigonometric functions.  Students will further build on topics from units 1 
and 2, such as laws of exponents, inverses, and functions in order to explore rational exponents, logarithmic functions, and an introduction of 
trigonometry.  Students will learn how to model growth and decay situations using exponential functions.  Students will also explore angles being 
measured in radians and how this measurement relates to degrees. 

 
Standard # Standard MC, 

SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

N.RN.1 Explain how the definition of the meaning of 
rational exponents follows from extending the 
properties of integer exponents to those values, 
allowing for a notation for radicals in terms of 
rational exponents.  For example, we define 
5^(1/3) to be the cube root of 5 because we 
want (5^(1/3))^3 = 5*(3/3) to hold, so 
(5^(1/3))^3 must equal 5. 
 

MC 1 
 
 
 
 
 
 

2 
 
 

Use properties of integer exponents to explain and 
convert between expressions involving radicals and 
rational exponents, using correct notation.  For 
example, we define 5^(1/3) to be the cube root of 5 
because we want (5^(1/3))^3 = 5*(3/3) to hold, so 
(5^(1/3))^3 must equal 5. 
 
Determine if a value raised to a rational exponent will 
result in a real number rather than an imaginary value.  
(e.g., 4^(1/2) = 2, (-27)^(1/3) = -3, (-4)^(1/4) is not real, 
etc.) 

4 
 
 
 
 
 
 

3 

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

MC 3 
 
 

4 

Write equivalent expressions for exponential functions 
using the properties of exponents. 
 
Reinforcement of laws of exponents.  Understand how 
x^(1/4) * x^(3/4) is equivalent to 1. 
Rewrite 4^(1/2) * 16^(1/4)=2^2 

3 
 
 

3 
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A.SSE.3 
 

Use properties of exponents to transform 
expressions for exponential functions.  For 
example, the expression 1.15^t can be 
rewritten as (1.15^(1/12))^(12t) = 1.012^(12t) 
to reveal the approximate equivalent monthly 
interest rate if the annual rate is 15%. 

MC 5 
 
 

6 
 
 

 

Write equivalent expressions for exponential functions 
using the properties of exponents. 
 
Students to analyze examples of exponential growth 
and decay models (relating to biology and chemistry 
courses) as well as compounding interest models 
(relating to finance and economics courses). 

3 
 
 

2 
 
 

 
F.BF.1 Write a function that describes a relationship 

between two quantities. Combine standard 
function types using arithmetic operations. For 
example, build a function that models the 
temperature of a cooling body by adding a 
constant function to a decaying exponential, 
and relate these functions to the model. 

 7 
 
 
 

8 
 
 
 

9 

Compare exponential and linear growth rates and 
determine during which intervals exponential growth 
may be slower than that of linear growth. 
 
Construct a function that combines standard function 
types using arithmetic operations to model a 
relationship between two quantities. 
 
Students will construct functional models of real-world 
situations. 

3 
 
 
 

3 
 
 
 

3 

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

SC 10 
 
 
 
 

11 
 
 

12 
 
 

13 

Identify the inverse relationship that exists between 
logarithms and exponential functions.  Students 
should apply this to problem solving involving 
exponential and logarithmic functions. 
 
Express as a logarithm, the solution to ab^c = d, where 
a, c, and d are numbers and the base is 2, 10 , or e.  
 
Evaluate the logarithm using either graphing or 
scientific technology. 
 
Apply laws of logarithms to either expand or contract 
a given logarithmic expression, 

3 
 
 
 
 

3 
 
 

3 
 
 

4 

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

SC 14 
 
 
 
 
 
 

Graph functions expressed symbolically and show key 
features of the graph (including intercepts, intervals 
where the function is increasing, decreasing, positive 
or negative; relative maxima and minima; symmetries, 
and end behavior) by hand in simple cases and using 
technology in more complicated cases. 
(Students encouraged to use graphing technologies) 

2 
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15 

 
 

16 

 
Interpret the parameters in an exponential function in 
terms of its context. 
 
Contrast how exponential and logarithmic functions 
are different from linear and quadratic functions. 

 
2 
 
 

3 

F.TF.1 
 

Understand the radian measure of an angle as 
the length of the arc on the unit circle 
subtended by the angle. 

AC 17 
 
 
 

18 

Use the radian measure of an angle to find the length 
of the arc in the unit circle subtended by the angle and 
find the measure of the angle given the length of the 
arc. 

Reinforce calculation of arc length from prior 
Geometry content.  

1 
 
 
 

1 

F.TF.2 Explain how the unit circle in the coordinate 
plane enables the extension of trigonometric 
functions to all real numbers, interpreted as 
radian measures of angles traversed 
counterclockwise around the unit circle. 

AC 19 
 
 
 
 
 

20 
 
 

21 

Explain how the unit circle in the coordinate plane 
enables the extension of trigonometric functions to all 
real numbers (interpreted as radian measures of all 
angles traversed counterclockwise around the unit 
circle). 
 
Relate prior content from Geometry to unit circle 
specifically 30-60-90 and 45-45-90 triangles. 
 
Facilitate student discovery of the relationship of 
quadrant 1 to the other quadrants of the unit circle 
and relate to the ASTC mnemonic device. 

1 
 
 
 
 
 
 

2 
 
 
 

1 
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F.TF.8 
 

Prove Pythagorean Identity (sin x)^2 + (cos x)^2 
= 1 to find sin x, cos x, tan x, given sin x, cos x, 
or tan x, and the quadrant of the angle. 

AC 22 
 
 
 
 

23 

Reinforce Pythagorean theorem from Geometry 
content.  Construct angle relationships using 
fundamentals in right triangle trigonometry and 
identify SOHCAHTOA mnemonic device 
 
Use the Pythagorean Identity (sin x)^2 + (cos x)^2 = 1 
to find sin x, cos x, tan x, given sin x, cos x, or tan x, 
and the quadrant of the angle. 
 
 

2 
 
 
 
 

1 

F.TF.5 
 

Choose trigonometric functions to model 
periodic phenomena with specified amplitude, 
frequency and midline. 

AC 24 Choose trigonometric functions to model periodic 
phenomena with specified amplitude, frequency and 
midline. 
 

1 

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

AC 25 
 
 
 

26 

Graph functions expressed symbolically and show key 
features of the graph, by hand in simple cases and 
using technology for more complicated cases.   
 
Graph trigonometric functions showing period, 
midline, and amplitude. 

1 
 
 
 

1 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

 
1 
2 
3 
4 
5 
6 
7 
8 

SLOs 6, 7, 10, 15, 16, 24 
SLOs 1, 2, 7, 12 
SLOs 6, 7, 8, 9, 24, 25, 26 
SLOs 6, 7, 8, 9, 14, 15, 24, 26 
SLOs 7, 11, 12, 13, 14, 18, 25 
SLOs 1, 2, 5, 11, 13, 15, 17, 18  
SLOs 10, 13, 14, 15, 16, 21 

     SLOs 1, 2, 3, 4, 19, 20 
Big Ideas 

• Radical expressions can be written in terms of rational (fractional) exponents, which are governed by the laws of exponents in a manner 
consistent with expressions containing integer exponents. 

• Exponential and logarithmic functions are inverses. 
• Exponential functions model real world situations modeling growth and decay. 
• Angles can be measured in degrees and radians, which unlike degrees relate to a distance measurement (i.e., arc length). 
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• The unit circle is a useful tool in showing the relations between trigonometric functions and the repetitive values in angles. 
• Basic trigonometric functions have periodicity (repetitive behavior), a frequency, and may have amplitude. 

Essential Questions 
• Can one conclude that exponential and logarithmic functions are inverses by analyzing algebraic and graphical details? 
• What are exponential functions and how can they be used to model growth and decay situations in the sciences and finance? 
• How can logarithms be used to solve exponential equations? 
• Why must students learn radian measure in addition to degree measure? 
• How can trigonometric functions be used to model periodic event? 

Assessments 
• Tests, quizzes, and homework aligned to the curriculum content.   
• Common Benchmark as per district schedule 

Key Vocabulary 
• Rational exponents, Radicals 
• Exponential modeling, Logarithms 
• Trigonometry – radians, unit circle, period, midline, amplitude 
• Function properties – increasing/decreasing, end behavior 

 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 

SLO Sections and page numbers from Prentice Hall New Jersey Algebra 2, Pearson Education, Inc. 2009 
1 7-4 on pp. 385-390 
2 
 

7-1 on pp. 370-373 

3, 4, 5 7-1 on p. 368 and 7-4 on p. 387 
6 to 9 8-1, 8-2 on pp. 430-445, 479 

10 to 13 8-3 on pp. 439-452 
14 to 16  8-3 on pp. 439-452 addressing graphical features of exponential and logarithmic graphs. 

17 13-3 on pp. 726-730 
18 13-3 on p. 728, 725 (classroom activity/demonstration) 
19 13-2 on pp. 720-723. 
20 Geometry Review on p. 717  
21 Exercise #50 on p. 723 (All Students Take Calculus) Quadrant 1 ALL trig function values are positive, Q2 Only Sine is positive etc. 
22 14-3 on pp. 792-794 
23 14-1 on p. 779 

24 to 26 Period 13-1 on pp. 710-716, Graphing sine 13-4 on pp. 734-742, Graphing Cosine 13-5 on pp. 743-748.  
Common http://www.parcconline.org/samples/mathematics/high-school-mathematics 

http://www.parcconline.org/samples/mathematics/high-school-mathematics�
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Core http://www.state.nj.us/education/modelcurriculum/math/ 
http://ccss.lexington4.net/unpacking-the-standards 
http://www.engageny.org/ 
http://www.illustrativemathematics.org/standards/hs 
http://www.ccsstoolbox.com/parcc/PARCCPrototype_main.html 
http://www.smarterbalanced.org/sample-items-and-performance-tasks/  

DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping peer or 
have quick access to teacher 

• Modify or reduce assignments/tests 
• Reduce length of assignment for 

different mode of delivery 
• Increase one-to-one time 
• Utilize working contract between you 

and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill building 
• Provide teacher notes 
• Use collaborative grouping strategies 

such small groups 
• Use online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfirst
.com/content/esl/adaptstrat.cfm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use Additional Practice and 

textbook resources 
• NJDOE resources 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 
 

• Process should be modified: higher 
order thinking skills, open-ended 
thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections to 
higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: real 
world problems, audiences, deadlines, 
evaluation, transformations 

• Learning environment should be 
modified: student-centered learning, 
independence, openness, complexity, 
groups varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 

CROSS CURRICULUR RESOURCES 
Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 

http://www.state.nj.us/education/modelcurriculum/math/�
http://ccss.lexington4.net/unpacking-the-standards�
http://www.engageny.org/�
http://www.illustrativemathematics.org/standards/hs�
http://www.ccsstoolbox.com/parcc/PARCCPrototype_main.html�
http://www.smarterbalanced.org/sample-items-and-performance-tasks/�
http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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Environmental Literacy  Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 
Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
Textbook Student online resource (if applicable) 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 

 
  

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�


22: 2013-2014  
 

 
Subject Algebra 2 

Academic 
Grade 11 Unit # 4 Pacing Marking Period 4 

Unit 
Name 

Inferences and Conclusions From Data 

Overview 
In this unit, students see how the visual displays and summary statistics they learned in earlier grades relate to different types of data and to probability distributions. 
They identify and evaluate different ways of collecting data—including sample surveys, experiments, and simulations—and the role that randomness and careful 
design play in the conclusions that can be drawn.  Students also investigate arithmetic and geometric sequences both recursively and with an explicit formula, use 
them to model situations, and translate between the two forms. The course ends with the derivation of the formula for a finite geometric series when the common 
ratio is not 1. 
Standard # Standard MC, 

SC, 
or 
AC 

SLO 
# 
 

Student Learning Objectives Depth of 
Knowledge 

S.CP.1 Describe events as subsets of a sample space (the 
set of outcomes) using characteristics (or categories) 
of the outcomes, or as unions, intersections, or 
complements of other events (“or,” “and, ”not”). 

AC 1 Define a sample space and events within a sample space 
and identify subsets from the sample space given defined 
events, including unions, intersections, or complements of 
events. 

1 

S.CP.2 
 

Understand that two events A and B are 
independent if the probability of A and B occurring 
together is the product of their probabilities, and 
use this characterization to determine if they are 
independent. 
 

AC 2 
3 

Identify two events as independent or not. 
Explain Properties of Independence and Conditional 
Probabilities in context and in everyday language. 

1 
2 

S.CP.3 
 

Understand the conditional probability of A given B 
as P(A and B)/P(B), and interpret independence of A 
and B as saying that the conditional probability of A 
given B is the same as the probability of A, and the 
conditional probability of B given A is the same as 
the probability of B. 
 

AC 4 
5 

Define and calculate conditional probabilities. 
Use the Multiplication Principle to decide if two events are 
independent. 

2 
3 

S.CP.4 Construct and interpret two-way frequency tables of 
data when two categories are associated with each 
object being classified. Use the two-way table as a 
sample space to decide if events are independent 
and to approximate conditional probabilities. For 
example, collect data from a random sample of 
students in your school on their favorite subject 

AC 6 Construct and interpret two-way frequency tables of data 
for two categorical variables. Calculate probabilities from 
the table. Use probabilities from the table to evaluate 
independence of two variables.  

3 
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among math, science, and English. Estimate the 
probability that a randomly selected student from 
your school will favor science given that the student 
is in tenth grade. Do the same for other subjects and 
compare the results. 

S.CP.5 Recognize and explain the concepts of conditional 
probability and independence in everyday language 
and everyday situations. For example, compare the 
chance of having lung cancer if you are a smoker 
with the chance of being a smoker if you have lung 
cancer. 

AC 
 
 

7 Use everyday language to explain independence and 
conditional probability in real-world situations.   

3 

S.CP.6 
 
 
S.CP.7 

Find the conditional probability of A given B as the 
fraction of B’s outcomes that also belong to A, and 
interpret the answer in terms of the model. 
Apply the Addition Rule, P(A or B) = P(A) + P(B) – P(A 
and B), and interpret the answer in terms of the 
model. 

AC 
 
 
AC 

8 
 
 
9 
 
 

Find the conditional probability of  A given B as the fraction 
of B’s outcomes that also belong to A.  
 
Apply the addition [P(A or B) = P(A) + P(B) – P(A and B)] rule 
of probability in a uniform probability model; interpret the 
results in terms of the model.  

2 
 
 

2 
 

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

SC 10 
 
 

Make inferences about population parameters based on a 
random sample from that population.  For example: if 70% 
of all students voted for Joe, then approximately how many 
in a class of 25 students voted for Joe? 

2 

S.IC.2 Decide if a specified model is consistent with results 
from a given data-generating process, e.g., using 
simulation. For example, a model says a spinning 
coin falls heads up with probability 0. 5. Would a 
result of 5 tails in a row cause you to question the 
model? 

SC 11 
 
12 
 
 
 
 

Explain how well a model actually represents the data, e.g. 
using standard deviation. 
Design simulations of random sampling:  assign digits in 
appropriate proportions for events, carry out the  
simulation using random number generators and random 
number tables and explain the outcomes in context of the  
population and the known proportions. 

3 
 

4 
 
 
 
 

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

MC 13 
 
14 

Identify different methods and purposes for conducting 
sample surveys, experiments, and observational studies. 
Explain how randomization relates to each.  Example of 
random events are reaching into a bag to draw a colored 
marble or taking from a hat a folded piece of paper with a 
number.  

4 
 

2 
 
 

S.IC.4 Use data from a sample survey to estimate a 
population mean or proportion; develop a margin of 
error through the use of simulation models for 
random sampling.  

MC 15 
 
 
16 
 
17 

Use data from a sample survey to estimate a population 
mean or proportion; develop a margin of error through the 
use of simulation models for random sampling. 
Using collected data, calculate the estimated population 
proportion and estimated population mean. 
Calculate a margin of error for a given confidence interval.  

4 
 

 
3 
 

2 
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S.IC.5 
S.IC.6 

• Use data from a randomized experiment to 
compare two treatments; use simulations to 
decide if differences between parameters are 
significant.  

• Evaluate reports based on data.  

MC 18 
 
 
 
19 

Use data from a randomized experiment to compare two 
treatments and use simulations to decide if differences 
between parameters are significant; evaluate reports based 
on data.  
As the saying goes, “Statistics don’t lie, but liars use 
statistics.”  Discuss results of experiment by initiating 
questions such as:  
• What is the purpose of the study? 
• Were the collection methods appropriate for this 

particular study? 
• Were they randomized? 
• What was the null hypothesis? 
• Were the correct statistical tests used for the data? 
• Was the data fully presented? 
• Who were the study participants? 
• Who funded the study? Can bias arise from that? 

3 
 

 
 

3 

F.BF.2 Write arithmetic and geometric sequences both 
recursively and with an explicit formula, use them to 
model situations, and translate between the two 
forms. 

MC 20 Write arithmetic and geometric sequences both recursively 
and with an explicit formula, use them to model situations, 
and translate between the two forms.★ 

3 

A.SSE.4 Derive the formula for the sum of a finite geometric 
series (when the common ratio is not 1), and use the 
formula to solve problems. For example, calculate 
mortgage payments. 

MC 21 
 
 
22 
 
23 

Derive the formula for the sum of a finite geometric series 
(when the common ratio is not 1), and use the formula to 
solve problems.  
Use finite geometric series to calculate a car loan or 
mortgage payment. 
Extend the content of finite geometric series to infinite 
geometric series to understand how repeating decimals are 
representations of infinite geometric series.  

4 
 
 

3 
 
 
 
 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

1 SLOs 1,2,4,5,6,7,8,9,10,11,12,13,14,15,16,18,19,20,21,23 
2 SLOs 2,4,5,8,9,10,11,12,14,15,16,17,18,19,20,21,22,23 
3 SLOs 7,10,12,13,14,18,19 
4 SLOs 1,2,6,10,12,13,14,15,16,18,19,20,21,22,23 
5 SLOs 2,5,6,8,9,12,13,14,15,16,17,18,19,20,21,22,23 
6 SLOs 11,17,18,20,21,22,23 
7 SLOs 6,20,21,22,23 
8 SLOs 20,21,22,23 
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Big Ideas 
• Probability enables us to evaluate the likelihood of certain events.  When calculating probability, it is critical to understand the dependence or independence 

of events. 
• Statistics is a process for making inferences about population parameters based on a random sample from that population. The validity of the inferences 

made may vary greatly depending upon the cogency of the type of study chosen, the selection of the sample and the methodology. 
• Mathematical tools such as variance, standard deviation and margin of error help us to evaluate statistically-based arguments objectively. 
• A sequence is an ordered list of numbers while the sum of the terms of a sequence is called a series. Arithmetic and geometric sequences help us to 

understand and model data that has a definite pattern.  
Essential Questions 

• How do we decide whether events are dependent or independent, and how can we calculate probabilities to help us understand the likelihood of specific 
events? 

• How can we create a valid model or study that will yield meaningful results? How do we analyze and evaluate different kinds of studies produced by others? 
• What is the difference between a recursive and an explicit formula for arithmetic and geometric sequences and how do they help us model situations? 
• What is the difference between a sequence and a series?  How do we calculate the sum of a series? 

Assessments 
• Common Benchmark as per district schedule 

Key Vocabulary 
• Sample space 
• Independent events, Multiplication Principle , conditional probability  
• 2-way frequency table 
• Random sample, margin of error 
• Sample survey, experiment, observational survey 
• Standard deviation, variance 
• Arithmetic sequence, geometric sequence, recursive and explicit formulae 
• Finite geometric series 

Suggested Resources 
SLO Sections and page numbers from Prentice Hall New Jersey Algebra 2, Pearson Education, Inc. 2009 
1, 12 1-6 on p39-45 

2, 3, 5, 9 9-7 on p531-537 
3, 4, 7, 8 12-2 on p654-659 

6 12-1 on p648-653 
10, 13, 14, 15, 
16, 17, 18, 19 

12-5 on p677-683; http://learnzillion.com/lessons/2738-conduct-a-survey-and-choose-a-sampling-
method; http://pages.csam.montclair.edu/~mcdougal/SCP/Studies_and_Experiments.htm; http://www.regentsprep.org/regents/math/algtrig/AT
S1/StatSurveylesson.htm 

11 12-4 on p668-676 
20 11-1, 11-2, 11-3 on p600-618 

21, 22, 23 11-5 on p625-631 
  

http://learnzillion.com/lessons/2738-conduct-a-survey-and-choose-a-sampling-method�
http://learnzillion.com/lessons/2738-conduct-a-survey-and-choose-a-sampling-method�
http://pages.csam.montclair.edu/~mcdougal/SCP/Studies_and_Experiments.htm�
http://www.regentsprep.org/regents/math/algtrig/ATS1/StatSurveylesson.htm�
http://www.regentsprep.org/regents/math/algtrig/ATS1/StatSurveylesson.htm�
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Common Core http://www.parcconline.org/samples/mathematics/high-school-mathematics 
http://www.state.nj.us/education/modelcurriculum/math/ 
http://ccss.lexington4.net/unpacking-the-standards 
http://www.engageny.org/sites/default/files/resource/attachments/algebra-ii-m1-module-overview-and-assessments.pdf 
http://www.illustrativemathematics.org/standards/hs 
http://www.ccsstoolbox.com/parcc/PARCCPrototype_main.html 
http://www.smarterbalanced.org/sample-items-and-performance-tasks/  
http://learnzillion.com/lessons/2738-conduct-a-survey-and-choose-a-sampling-method 
http://pages.csam.montclair.edu/~mcdougal/SCP/Studies_and_Experiments.htm 
http://www.regentsprep.org/regents/math/algtrig/ATS1/StatSurveylesson.htm 

DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping peer or 
have quick access to teacher 

• Modify or reduce assignments/tests 
• Reduce length of assignment for 

different mode of delivery 
• Increase one-to-one time 
• Utilize working contract between you 

and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill building 
• Provide teacher notes 
• Use collaborative grouping strategies 

such small groups 
• Use online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfirst
.com/content/esl/adaptstrat.cfm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use Additional Practice and 

textbook resources 
• NJDOE resources 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 
 

• Process should be modified: higher 
order thinking skills, open-ended 
thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections to 
higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: real 
world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered 
learning, independence, openness, 
complexity, groups varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 
CROSS CURRICULUR RESOURCES 

Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

  

http://www.parcconline.org/samples/mathematics/high-school-mathematics�
http://www.state.nj.us/education/modelcurriculum/math/�
http://ccss.lexington4.net/unpacking-the-standards�
http://www.engageny.org/sites/default/files/resource/attachments/algebra-ii-m1-module-overview-and-assessments.pdf�
http://www.illustrativemathematics.org/standards/hs�
http://www.ccsstoolbox.com/parcc/PARCCPrototype_main.html�
http://www.smarterbalanced.org/sample-items-and-performance-tasks/�
http://learnzillion.com/lessons/2738-conduct-a-survey-and-choose-a-sampling-method�
http://pages.csam.montclair.edu/~mcdougal/SCP/Studies_and_Experiments.htm�
http://www.regentsprep.org/regents/math/algtrig/ATS1/StatSurveylesson.htm�
http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 
Environmental Literacy  

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 
Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 
Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
Textbook Student online resource (if applicable) 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 

 
 

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�
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