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Discipline    Revised 2018 
 
 

Introduction 
 
 
The Montclair Public Schools believes in celebrating the rich history of our magnet school system while ensuring consistent, high quality instruction for all 
learners. Algebra 2 Trigonometry Honors is a quick paced, rigorous course designed to prepare students for Trig-Calc Honors, the rigors of the AP Calculus 
courses and future college mathematics courses. It is the second course in the branch of mathematics that enables students to represent and analyze 
relationships among variable quantities and solve problems involving patterns, functions, and algebraic concepts and processes. This course also endeavors to 
supply the student with a more thorough introduction to study of trigonometry. The curriculum for this course aligns specifically with the Common Core State 
Standards for Algebra 2 
 

 
New Jersey Student Learning Standards 

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). The K-12 grade-specific standards define end-of-year expectations and a 
cumulative progression designed to enable students to meet college and career readiness expectations no later than the end of high school. 
 

S.CP.A.1 Describe events as subsets, unions, intersections or complements 

N.RN.B.3 Properties of rational and irrational numbers. 

F.IF.C.7.B Analyze functions using different representations. 

F.IF.C.8.B Use the properties of exponents to interpret expressions.  

A.SSE.B.3.C Use the properties of exponents to transform expressions 

A.APR.A.1 Perform arithmetic operations on polynomials 

F.IF.C.8.A Write a function defined by an expression in different but equivalent forms 
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A.APR.D.6 Rewrite simple rational expressions in different forms. 

A.APR.D.7 Add, subtract, multiply, and divide rational expressions. 

N.RN.A.1 Extend the properties of exponents to rational exponents 

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

A.REI.B.3 Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters 

G.MG.A.1 Apply geometric concepts in modeling situations. 

S.ID.C.7 Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data. 

N.Q.A.1, N.Q.A.2, N.Q.A.3 Reason quantitatively and use units to solve problems. Perform arithmetic operations with complex numbers 

A.REI.B.4.A 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. 

A.REI.B.4.B Recognize when the quadratic formula gives complex solutions and write them as a ± bi for real numbers a and b. 

A.CED.A.1 Create equations in one variable and use them to solve problems. Include equations arising from quadratic functions. 

G.MG.A.1 Include equations arising from quadratic functions. Use geometric shapes, their measures, and their properties to describe objects. 

G.SRT.C.8 Use the Pythagorean Theorem to solve right triangles in applied problems. 

A.APR.D.7 Add, subtract, multiply, and divide rational expressions. 

A.REI.A.2 Solve simple rational and radical equations in one variable. 

A.REI.B Solve equations and inequalities in one variable. 

N.CN.B.6 Calculate the distance between numbers 

A.CED.A.2 Create equations in two or more variables to represent relationships between quantities 

A.REI.D.10 graph equations on coordinate axes with labels and scales 
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F.IF.A 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 (which could 
be a line).   

F.IF.B.4, F.IF.B.5 Understand the concept of a function and use function notation.   

F.IF.B6 Interpret functions that arise in applications in terms of the context 

F.BF.A.1.a, F.BF.A.1.b Write a function that describes a relationship between two quantities. 

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

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

F.BF.B.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find the value of k 
given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. 

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

F.IF.C.7.A Graph quadratic functions and show intercepts, maxima, and minima. 

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

A.APR.B 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). 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. 

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

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

N.CN.A.3 Find the conjugate of a complex number. 

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

F.BF.B.4.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.   

F.BF.B.4.b Verify by composition that one function is the inverse of another. 

A.SSE.A.1.b Interpret complicated expressions by viewing one or more of their parts as a single entity 

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

F.LE.A.1 Distinguish between situations that can be modeled with linear functions and with exponential functions. 

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

F.LE.A.4 Understand the inverse relationship between exponents and logarithms 

F.BF.B.5 Use the inverse relationship between exponents and logarithms to solve problems involving logarithms and exponents 

A.SSE.A.2 Use the structure of an expression to identify ways to rewrite it 

A.CED.A.1 Create equations that describe numbers or relationships 

F.LE.A.1.c Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval relative to another. 

S.ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). 

S.ID.A.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation) of 
two or more different data sets. 

S.ID.A.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers). 

S.ID.A.4 Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population percentages. Recognize that there are 
data sets for which such a procedure is not appropriate. Use calculators, spreadsheets, and tables to estimate areas under the normal curve. 

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

S.IC.A.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? 



Montclair Board of Education | Equity, Curriculum and Instruction 6 
 

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

S.IC.B.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.  

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

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

F.TF.C.8 Prove the Pythagorean identity sin2 (θ) + cos2 (θ) = 1 and use it to find sin(θ), cos(θ), or tan(θ) given sin(θ), cos(θ), or tan(θ) and the quadrant of the 
angle. 

G.SRT.C.6 Understand that by similarity, side ratios in right triangles are properties of the angles in the triangle, leading to definitions of trigonometric ratios for 
acute angles. 

G.SRT.C.7 Explain and use the relationship between the sine and cosine of complementary angles. 

G.SRT.C.8 Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems 

F.TF.A.C Use special triangles to determine geometrically the values of sine, cosine, tangent for π/3, π/4 and π/6. 

G.SRT.C.8 Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems 

G.C.B.5 Derive, using similarity, the fact that the length of the arc intercepted by an angle is proportional to the radius, and define the radian measure of the 
angle as the constant of proportionality; derive the formula for the area of a sector. 

F.IF.C.7.e Graph trigonometric functions, showing period, midline, and amplitude. 

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

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

F.TF.C Prove and apply trigonometric identities. 

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



Montclair Board of Education | Equity, Curriculum and Instruction 7 
 

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

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

G.SRT.D.10 Prove the Laws of Sines and Cosines and use them to solve problems. 

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

N.VM.A.1 Recognize vector quantities as having both magnitude and direction. Represent vector quantities by directed line segments, and use appropriate 
symbols for vectors and their magnitudes (e.g., v, |v|, ||v||, v). 

N.VM.A.2 Find the components of a vector by subtracting the coordinates of an initial point from the coordinates of a terminal point. 

N.VM.A.3 Solve problems involving velocity and other quantities that can be represented by vectors. 

A.REI.5, A.REI.6 Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically and graphically 

N.VM.C.6, N.VM.C.7, N.VM.C.8 Perform operations on matrices and use matrices in applications 

N.VM.C.12 Work with 2 × 2 matrices as a transformation of the plane, and interpret the absolute value of the determinant in terms of area 

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

A.REI.D.12 Graph the solutions to a linear inequality in two variables as a half plane (excluding the boundary in the case of a strict inequality), and graph the 
solution set to a system of linear inequalities in two variables as the intersection of the corresponding half-planes. 

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

G.GPE.A.3 Derive the equations of ellipses and hyperbolas given the foci, using the fact that the sum or difference of distances from the foci is constant 

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

F.LE.A.2 Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph, a description of a relationship, or two input-
output pairs 
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A.SSE.B.4 Derive and/or explain the formula for the sum of a finite geometric series (when the common ratio is not 1), and use the formula to solve problems. 

A.SSE.A.2 Use the structure of an expression to identify ways to rewrite it. 

S.CP.B.9 Use permutations and combinations to compute probabilities of compound events and solve problems. 

S.CP.A Understand independence and conditional probability and use them to interpret data 
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Overview Standards for Mathematical Content Unit Focus Standards for Mathematical 

Practices 

Unit 1 S.CP.A.1 
N.RN.B.3 
F.IF.C.7.B  
F.IF.C.8.A 
6.RP.C.7.C 
6.RP.C.7.D 
6.RP.C.8 
F.IF.C.8.B 
A.SSE.B.3.C 
A.APR.A.1 
A.APR.D.6 
A.APR.D.7 
N.RN.A.1 
N.RN.A.2 
A.REI.B.3 
G.MG.A.1 
S.ID.C.7 
N.Q.A.1 
N.Q.A.2 
N.Q.A.3 
 

A.REI.B.4.A 
A.REI.B.4.B 
A.CED.A.1 
G.MG.A.1 
G.SRT.C.8 
A.APR.D.7 
A.REI.A.2 
A.REI.B 
A.REI.B.3 
A.REI.B.4 
N.CN.B.6 
6.EE.C 
A.CED.A.2 
A.REI.D.10 
F.IF.A.1 
F.IF.A.2 
F.IF.B.4 
F.IF.B.5 
F.IF.B6 
F.BF.A.1.a 
F.BF.A.1.b 

• Review of basic algebraic 
concepts, including exponents, 
polynomials, factoring, rational 
expressions, radicals and 
rational exponents. 

• Solving and modeling equations 
and inequalities in one variable, 
including linear, quadratic (with 
complex solutions), rational, 
absolute value 

• Graphing functions on the 
coordinate plane, including 
linear and absolute value. 
Discussion of increasing, 
decreasing and piece-wise 
functions as well as domain and 
range 

 

MP.1 Make sense of problems 
and persevere in solving them. 

MP.2 Reason abstractly and 
quantitatively.  

MP.3 Construct viable arguments 
& critique the reasoning of 
others. 

MP.4 Model with mathematics. 

MP.5 Use appropriate tools 
strategically. 

MP.6 Attend to precision. 

MP.7 Look for and make use of 
structure. 

MP.8 Look for and express 
regularity in repeated reasoning. 

Unit 2 F.IF.C.7.a 
F.IF.C.7.b 
F.BF.B.3 
F.BF.A.1.c 
F.IF.C.7.A 
F.IF.C.8.A 
A.APR.B 

 • Exploring functions and their 
transformations/compositions 

• Analyzing polynomial functions 
and their zeroes, with extra 
emphasis on quadratics 

MP.1 Make sense of problems 
and persevere in solving them. 

MP.2 Reason abstractly and 
quantitatively.  
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Overview Standards for Mathematical Content Unit Focus Standards for Mathematical 
Practices 

A.APR.D.6 
N.CN.C.9 
N.CN.A.3 
F.IF.C.7.C 
F.IF.C.7.D 
F.BF.B.4.a 
F.BF.B.4.b 
A.SSE.A.1.b 
A.SSE.B.3.c 
F.LE.A.1 
F.LE.A.4 
F.LE.B 
F.BF.B.5 
A.SSE.A.2 
A.CED.A.1 
F.LE.A.1.c 
 

• Predicting end behaviors, 
maxima and minima of 
functions 

• Graphing rational functions 
including their asymptotes and 
holes 

MP.3 Construct viable arguments 
& critique the reasoning of 
others. 

MP.4 Model with mathematics. 

MP.5 Use appropriate tools 
strategically. 

MP.6 Attend to precision. 

MP.7 Look for and make use of 
structure. 

MP.8 Look for and express 
regularity in repeated reasoning. 

Unit 3 S.ID.A.1 
S.ID.A.2 
S.ID.A.3 
S.ID.A.4 
7.SP.A.1 
7.SP.A.2 
S.IC.A.1 
S.IC.A.2 
S.IC.B.3 
S.IC.B.4 
F.IF.A.2  
F.IF.C.7.e 
F.TF.A.1 
F.TF.A.2 
F.TF.A.4 
F.TF.B.6 

 • Statistical modeling 
emphasizing the use of 
randomization.  

• The difference between 
population and sampling is 
explored as well as differences 
between experiments and 
observational studies 

• Using trigonometric functions in 
triangles and the coordinate 
plane to model and solve real-
world problems. 

• Graphing circular, periodic 
functions 

• Inverse trigonometric functions, 
identities and equations 

 

MP.1 Make sense of problems 
and persevere in solving them. 

MP.2 Reason abstractly and 
quantitatively.  

MP.3 Construct viable arguments 
& critique the reasoning of 
others. 
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Overview Standards for Mathematical Content Unit Focus Standards for Mathematical 
Practices 

F.TF.B.7 
F.TF.C 
F.TF.C.8 
G.SRT.C.6 
G.SRT.C.7 
G.SRT.C.8 
G.C.B.5 
F.IF.8 
G.SRT.D.9 
G.SRT.D.10 
G.SRT.D.11 
N.VM.A.1 
N.VM.A.2 
N.VM.A.3 
 

 MP.4 Model with mathematics. 

MP.5 Use appropriate tools 
strategically. 

MP.6 Attend to precision. 

MP.7 Look for and make use of 
structure. 

MP.8 Look for and express 
regularity in repeated reasoning. 
 

Unit 4 
 
 
 
 

A.REI.5 
A.REI.6 
N.VM.C.12 
A.REI.C.7 
A.REI.D.12 
N.VM.C.6 
N.VM.C.7 
N.VM.C.8 
G.GPE.A.2 
G.GPE.A.3 
F.BF.A.2 
F.LE.A.2 
A.SSE.A.2 
A.SSE.B.4 
S.CP.A 
S.CP.B.9 
 

  
• Solving systems of equations in 2 

or more variables using graphing, 
elimination, and substitution 
methods 

• Exploring determinants and 
matrices, and applying them to 
solving systems 

• Graphing systems of linear 
inequalities, and using constraints 
and maximizing functions to solve 
problems (linear programming) 

• Analyzing conic sections and 
identifying key aspects (foci, 
asymptotes, axes, etc.) 

• Investigating sequences and series 
• Developing basic patterns and 

formulas for simple probability 

 

MP.1 Make sense of problems 
and persevere in solving them. 

MP.2 Reason abstractly and 
quantitatively.  

MP.3 Construct viable arguments 
& critique the reasoning of 
others. 

MP.4 Model with mathematics. 



 

Montclair Board of Education | Equity, Curriculum and Instruction 6 
 

Overview Standards for Mathematical Content Unit Focus Standards for Mathematical 
Practices 

MP.5 Use appropriate tools 
strategically. 

MP.6 Attend to precision. 

MP.7 Look for and make use of 
structure. 

MP.8 Look for and express 
regularity in repeated reasoning. 
 
 

Suggested Open 
Educational 
Resources 
 
 
 
 

UNIT 1 
 
N.CN.A.1 Complex number patterns 
N.CN.A.2 Powers of a complex number 
N.CN.C.7, A.REI.B.4b Completing the square 
modeling linear eq - cash box 
literal equations 
N.RN.A.2 Rational or Irrational? 
N.RN.A.1 Evaluating Exponential 
Expressions 
A.SSE.A.2 A Cubic Identity 
A.REI.A.2 Radical Equations 
 

UNIT 2 
 
F.IF.C.7.b Bank Account Balance 
F.BF.A.1.c Flu on Campus 
F.LE.A.1.c Basketball Rebounds 
F.LE.B US Population 1982-1988 
F.BF.B.3 Transforming the Graph of a 
Function 
A.SSE.A.1.b Mixing Fertilizer 
A.SSE.B.3 Profit of a Company 
A.APR.D.6 Combined Fuel Efficiency 

 

UNIT 3 
 
Using the Empirical Rule - Statistics 
Selecting a representative sample - 
Statistics 
Experimental simulation - Statistics 
Margin of error for pop proportions 
- Statistics 
Arc length and radians 
What is a radian? 
Trig functions and the unit circle 
Trig ratios and Pythagoras 
Transforming the graph of a function 
Hours of daylight - A periodic model 

 

UNIT 4 
 
A.SSE.B.4 A Lifetime of Savings 
A.REI.C.7 The Circle and The Line 
G.GPE.A.2 Defining Parabolas 
Geometrically 
S.CP.A The Titanic 1 
S.CP.B.9 Alex, Mel, and Chelsea 
Play a Game 

 

https://www.illustrativemathematics.org/content-standards/HSN/CN/A/1/tasks/722
https://www.illustrativemathematics.org/content-standards/HSN/CN/A/2/tasks/1689
https://www.illustrativemathematics.org/content-standards/HSN/CN/C/7/tasks/1690
https://www.illustrativemathematics.org/content-standards/HSA/CED/A/tasks/462
https://www.illustrativemathematics.org/content-standards/HSA/CED/A/4/tasks/1828
https://www.illustrativemathematics.org/content-standards/HSN/RN/A/2/tasks/608
https://www.illustrativemathematics.org/content-standards/HSN/RN/A/1/tasks/1866
https://www.illustrativemathematics.org/content-standards/HSN/RN/A/1/tasks/1866
https://www.illustrativemathematics.org/content-standards/HSA/SSE/A/2/tasks/919
https://www.illustrativemathematics.org/content-standards/HSA/REI/A/2/tasks/391
https://www.illustrativemathematics.org/content-standards/HSF/IF/C/7/tasks/1840
https://www.illustrativemathematics.org/content-standards/HSF/BF/A/1/tasks/671
https://www.illustrativemathematics.org/content-standards/HSF/LE/A/1/tasks/347
https://www.illustrativemathematics.org/content-standards/HSF/LE/B/5/tasks/353
https://www.illustrativemathematics.org/content-standards/HSF/BF/B/3/tasks/742
https://www.illustrativemathematics.org/content-standards/HSF/BF/B/3/tasks/742
https://www.illustrativemathematics.org/content-standards/HSA/SSE/A/1/tasks/88
https://www.illustrativemathematics.org/content-standards/HSA/SSE/B/3/tasks/434
https://www.illustrativemathematics.org/content-standards/HSA/APR/D/6/tasks/825
https://www.illustrativemathematics.org/content-standards/tasks/1218
https://www.illustrativemathematics.org/content-standards/HSS/IC/A/1/tasks/186
https://www.illustrativemathematics.org/content-standards/HSS/IC/A/1/tasks/186
https://www.illustrativemathematics.org/content-standards/HSS/IC/A/2/tasks/1099
https://www.illustrativemathematics.org/content-standards/tasks/2096
https://www.illustrativemathematics.org/content-standards/tasks/2096
https://www.illustrativemathematics.org/content-standards/HSF/TF/A/1/tasks/1873
https://www.illustrativemathematics.org/content-standards/HSF/TF/A/1/tasks/1874
https://www.illustrativemathematics.org/content-standards/HSF/TF/A/2/tasks/1820
https://www.illustrativemathematics.org/content-standards/HSF/TF/C/8/tasks/1693
https://www.illustrativemathematics.org/content-standards/HSF/BF/B/3/tasks/742
https://www.illustrativemathematics.org/content-standards/tasks/1832
https://www.illustrativemathematics.org/content-standards/HSA/SSE/B/4/tasks/1283
https://www.illustrativemathematics.org/content-standards/HSA/REI/C/7/tasks/223
https://www.illustrativemathematics.org/content-standards/HSG/GPE/A/2/tasks/1561
https://www.illustrativemathematics.org/content-standards/HSG/GPE/A/2/tasks/1561
https://www.illustrativemathematics.org/content-standards/HSS/CP/A/1/tasks/949
https://www.illustrativemathematics.org/content-standards/HSS/CP/B/9/tasks/1035
https://www.illustrativemathematics.org/content-standards/HSS/CP/B/9/tasks/1035
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Montclair Public Schools Instructional Unit 
Content:  Algebra 2 Trigonometry Honors Grade:   

9 and 10 
Marking 
Period  

1 
 Unit Title:  Equations and Inequalities Pacing:  10 Weeks 

Overview 
Big Ideas: Big Ideas: Solving and Graphing Equations and inequalities  
 
Essential Questions:   How do expressions and equations (including linear, quadratic, rational, radical and absolute value) model real world applications?  
 
Enduring Understandings: complex number system, rules of exponents, polynomial manipulation, functions 

 
NJSLS 

Standards Critical Knowledge and Skills Depth of Knowledge 
S.CP.A.1 
 
 
 

Describe events as subsets, unions, 
intersections or complements 

1.  Set Notation  {𝑥𝑥| … } 
 Basic Definitions: Null, ∅, { }, ∈, ∪, ∩, ⊂, ⊆,∉, =,

≠, ⊄,⊈  Universal Set, Complement, intersection, 
union 
Operations on Sets 

1 

N.RN.B.3 
F.IF.C.7.B 
6.RP.C.7.C 
6.RP.C.7.D 
6.RP.C.8 
 
 

Properties of rational and irrational 
numbers. Analyze functions using 
different representations. Apply and 
extend previous understandings of 
numbers to the system of rational 
numbers 

2. Real Number System,  
Types of numbers, order of operations, absolute 
value properties 

1 

F.IF.C.8.B 
A.SSE.B.3.C 
 
 

Use the properties of exponents to 
interpret expressions. Use the 
properties of exponents to transform 
expressions 

3. Exponent Rules 
zero, product, power 2 
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A.APR.A.1 Perform arithmetic operations on 
polynomials 

4. Polynomials 
definition, add/subtract, multiply, conjugates 2 

A.APR.A.1 
 

Perform arithmetic operations on 
polynomials 

5. Polynomial Division 
long division 2 

F.IF.C.8.A Write a function defined by an 
expression in different but equivalent 
forms 

6. Factoring Polynomials 
Review-GCF, grouping, trinomials, PST, diff of Sqrs 
Sum/difference of cubes 
by substitution, quadratic technique i.e. 6z4 – 13z2 – 
5 

3 

A.APR.D.6 
A.APR.D.7 

Rewrite simple rational expressions in 
different forms. 
Add, subtract, multiply, and divide 
rational expressions. 

7. Rational Expressions  
domains, simplifying, multiply/divide, add/subtract, 
complex fractions 2 

N.RN.A.1 Extend the properties of exponents to 
rational exponents 

8. Rational Exponents 
negative, quotient, factoring i.e. 4𝑚𝑚1 2⁄ + 6𝑚𝑚3 2⁄ , 
more complex fractions 

3 

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

9. Radical Expressions 
notation, simplifying, converting, operations, 
rationalizing denominators 

2 

A.REI.B.3 Solve linear equations and 
inequalities in one variable, including 
equations with coefficients 
represented by letters 

10. One Variable Linear Equations 
Solve, type of solutions (one, many, none), literal 
equations 1 

G.MG.A.1 
S.ID.C.7 
N.Q.A.1 
N.Q.A.2 
N.Q.A.3 

Apply geometric concepts in modeling 
situations. Interpret the slope (rate of 
change) and the intercept (constant 
term) of a linear model in the context 
of the data. Reason quantitatively and 
use units to solve problems 

11. Applications and Modeling 
Geometry, motion, mixture 

4 

G.MG.A.1 
S.ID.C.7 
N.Q.A.1 

Perform arithmetic operations with 
complex numbers 

12. Complex Numbers 
Definition, simplifying powers of i, operations on, 
complex conjugates 

2 
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N.Q.A.2 
N.Q.A.3 
A.REI.B.4.A 
A.REI.B.4.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 write them as a ± bi for 
real numbers a and b. 

13. One Variable Quadratic Equations 
zero-product and square-root properties 
Solving – using complete square & quad formula, 
with a cubic, for quadratic variable in literal eq 
discriminant 2 

A.CED.A.1 
G.MG.A.1 
G.SRT.C.8 

Create equations in one variable and 
use them to solve problems. Include 
equations arising from quadratic 
functions. Use geometric shapes, 
their measures, and their properties 
to describe objects. Use the 
Pythagorean Thm to solve right 
triangles in applied problems. 

14. Application and Modeling with Quadratic 
Equations 
Geometry, Pythagorean thm., projectile motion, 
quadratic modeling 4 

A.APR.D.7 
A.REI.A.2 
A.REI.B.4 

Add, subtract, multiply, and divide 
rational expressions. Solve simple 
rational and radical equations in one 
variable. Solve quadratic equations in 
one variable. 

15. Other Types of Equations and Applications 
rational equations & work rate equations 
radical equations or with rational exponents 
eq in quadratic form i. e.  (𝑥𝑥 + 1)2 3⁄ − (𝑥𝑥 +
1)1 3⁄ − 2 = 0 

3 

A.REI.B.3 
A.REI.B.4 

Solve equations and inequalities in 
one variable. 

16. Inequalities 
Solve linear, quadratic, rational ineq. in one 
variable 

3 

A.REI.B 
N.CN.B.6 

Solve equations and inequalities in 
one variable. Calculate the distance 
between numbers 

17. Absolute Value Equations and Inequalities 
Solving absolute value equations and inequalities 
Special cases, distance, tolerance 

3 

 
6.EE.C 
 

Represent and analyze quantitative 
relationships between dependent and 
independent variables. 

18. Rectangular Coordinates and Graphs 
Quadrants, distance formula, midpoint formula, 
finding ordered pairs and graphing in two-variable 
equations 

2 
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A.CED.A.2 
A.REI.D.10 
F.IF.A.1 
F.IF.A.2 
F.IF.B.4 
F.IF.B.5 
F.IF.B6 

Create equations in two or more 
variables to represent relationships 
between quantities; graph equations 
on coordinate axes with labels and 
scales. 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 (which could be a line).  
Understand the concept of a function 
and use function notation.  Interpret 
functions that arise in applications in 
terms of the context 

19.  Functions 
Functions vs. non-functions (vertical line test), 
domain and range, using function notation, 
describing intervals as 
increasing/decreasing/constant 
 

2 

F.BF.A.1.a 
F.BF.A.1.b 

Write a function that describes a 
relationship between two quantities. 

20. Linear Functions 
f(x) = ax + b format, standard form, 
horizontal/vertical lines, slope formula, average 
rate of change, point-slope form, slope-intercept 
form, slopes of parallel and perpendicular lines, 
creating equations of lines (if parallel or 
perpendicular to another line, or choosing points if 
data is roughly linear) 

3 
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Instructional Plan 

Formative Assessment Plan Summative Assessment Plan 
• Do Now 
• Exit Tickets 
• Homework  

 

• Quizzes 
• Tests 

Texts Supplementary Resources 
College Algebra & Trigonometry 6th edition Pearson, [2017], ISBN: 9780134112527 
 
 

https://www.khanacademy.org/ 
Edgenuity MyPath 

 Instructional Best Practices and Exemplars 

Problem Analysis 
Socratic Seminar  
Teacher Conferences  
Pair-Share 
Cooperative Learning 
Student Presentations 
Blended Learning 
Flipping the classroom 
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DIFFERENTIATION 
Special Education ELL Intervention Acceleration 

 
● Modify and accommodate as listed in 

student’s IEP or 504 plan 
● Prioritize instruction 
● Teach thoroughly  
● Utilize wait-time 
● Ensure directions are clear and concise 
● Utilize probing and clarifying questions 
● Ask higher order questions equitably 
● Support instruction with scaffolding 
● Model (provide step by step instructions) 

use of learning strategies  
● Provide extended time for practice and 

review of learning strategies 
● Identify, categorize, and teach words 

critical to understanding instructional 
texts 

● Utilize multiple approaches to monitor 
student understanding 

● Create rubrics to develop assessments 
●  Vary assessments 
● Assign peer assisted reading 
● Assign peer tutoring 
● Provide individual help to all students 
● Create opportunities for/Monitor peer 

collaboration 
● Monitor student progress frequently 
● Utilize flexible/cooperative grouping 

based on instructional goals 
● Create lesson reminder sheets 
● Prioritize and chunk lengthy assignments 

 
● Get to know student 
● Set high expectations 
● Learn/Utilize/Display some words in 

student’s heritage language 
● Allow electronic translator 
● Reword, repeat, and clarify 

directions 
● Determine student knowledge and 

level of understanding 
● Research instruction that best 

matches student need 
● Utilize ongoing informal 

assessments 
● Refer to NJDOE Resources:  

https://www.state.nj.us/education/
bilingual/resources/  

● NJDOE ELL Support Descriptions: 
https://www.state.nj.us/education/
modelcurriculum/ela/ELLSupport.p
df  

 
*Review Special Education list for 
additional recommendations.* 

 
● Tiered Interventions following RtI 

framework 
● RtI Intervention Bank 
● enVision intervention supports 

NJDOE resources 
• Edgenuity-My Path 

 

 
• 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 

• Edgenuity-My Path 
 

https://www.state.nj.us/education/bilingual/resources/
https://www.state.nj.us/education/bilingual/resources/
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
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● Utilize assistive technology, when 
appropriate 

● Provide ongoing, effective, specific 
feedback 

● Model/Utilize graphic organizers 
● Provide leveled reading materials  
● Utilize visual aids and props (flashcards, 

pictures, symbols) when possible 
● Utilize a multi-sensory approach to new 

topics 
● NJDOE Resources 
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CROSS CURRICULAR RESOURCES 
Lessons focused on Science https://www.ed.gov/stem 

 

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 
https://docs.google.com/document/d/1-5el3aJjDd9j0WlJGA2gdtKQ8jwwuOCP98vx5zzJI6s/edit?usp=sharing 
https://www.desmos.com/ 
https://www.khanacademy.org/ 
Smart Board Applications 
 
Evidence of Student Learning 
● Common benchmark  
● Teacher-student conferences 
● Do nows 
● Exit tickets 
● Unit tests 
● Quizzes 

 
 
 
 

https://www.ed.gov/stem
https://docs.google.com/document/d/1-5el3aJjDd9j0WlJGA2gdtKQ8jwwuOCP98vx5zzJI6s/edit?usp=sharing
https://www.desmos.com/
https://www.khanacademy.org/
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INSTRUCTIONAL PROGRESSION  -  Unit 1 

Textbook 
Section Concepts 

Suggested 
Number of 

Days 
Vocabulary Evidence of Learning 

R.1-R.3 

1. Sets Notation 
• Complements, intersections, unions, operations 
2. Real Number System,  
• Types of numbers, order of operations, absolute value properties 
3. Exponent Rules 
• zero, product, power 
4. Polynomials 
• definition, add/subtract, multiply, conjugates 

1 

Null set 
 
Real, rational, irrational, integer, 
natural 
 
Degree, term, monomial, 
binomial, trinomial, foil, 
conjugate 

Formative 
Assessments: 
• Do Now 
• Exit Tickets 
• Homework 

 
Summative Assessments: 
• Quizzes 
• Tests 

R.3 
5. Polynomial Division 
• long division 

1 Descending order 

R.4  

6. Factoring Polynomials 
• Review-GCF, grouping, trinomials, PST, diff of Sqrs 
• Sum/difference of cubes 
• by substitution, quadratic technique i.e. 6z4 – 13z2 – 5  

3 Factor, prime 

R.5 
7. Rational Expressions  
• domains, simplifying, multiply/divide, add/subtract, complex fractions 

3 Lowest terms, reciprocal, LCD, 
complex fractions 

R.6 
8. Rational Exponents 
• negative, quotient, factoring i.e. 4𝑚𝑚1 2⁄ + 6𝑚𝑚3 2⁄ , more complex 

fractions 
2  

R.7 
9. Radical Expressions 
• notation, simplifying, converting, operations, rationalizing denominators 

3 Radicals, index, radicand, 
principal root 

1.1 
10. One Variable Linear Equations 
• Solve, type of solutions (one, many, none), literal equations 1 

Roots, first-degree, identity, 
conditional, contradiction, literal 
eq. 

1.2 11. Applications and Modeling 
• Geometry, motion, mixture 1 Distance, rate, time, interest 

1.3 
12. Complex Numbers 
• Definition, simplifying powers of i, operations on, complex 

conjugates 
2 Imaginary, complex 

conjugate 
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1.4 

13. One Variable Quadratic Equations 
• zero-product and square-root properties 
• Solving – using complete square & quad formula, with a cubic, for 

quadratic variable in literal eq 
• discriminant 

3 Real solution, non-real complex 
solution 

1.5 
14. Application and Modeling with Quadratic Equations 
• Geometry, Pythagorean thm., projectile motion, quadratic modeling 

1 Pythagoras, projectile height 

1.6 

15. Other Types of Equations and Applications 
• rational equations & work rate equations 
• radical equations or with rational exponents 
• eq in quadratic form i. e.  (𝑥𝑥 + 1)2 3⁄ − (𝑥𝑥 + 1)1 3⁄ − 2 = 0 

2 Proposed solution 

1.7 
16. Inequalities 
• Solve linear, quadratic, rational ineq. in one variable 

3 Open vs. closed interval, critical 
numbers (values) 

1.8 
17. Absolute Value Equations and Inequalities 
• Solving absolute value equations and inequalities 
• Special cases, distance, tolerance 

1 Distance, tolerance 

2.1 
18. Rectangular Coordinates and Graphs 
• Quadrants, distance formula, midpoint formula 
Finding ordered pairs and graphing in two-variable equations 

2 
Ordered pair, quadrants, 
distance/midpoint formula, 
intercepts 

2.3 

19.  Functions 
• Functions vs. non-functions (vertical line test) 
• Domain and range 
• Using function notation 
• Describing intervals as increasing/decreasing/constant 
 

2 

Relation, function, domain, 
range, vertical line test 

2.4 - 2.5  

20. Linear Functions 
• f(x) = ax + b format 
• Standard form 
• Horizontal/vertical lines 
• Slope formula 
• Average rate of change 
• Point-slope form 
• Slope-intercept form 

2 

Constant function, standard 
form, slope, average rate of 
change, point-slope form,  
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• Slopes of parallel and perpendicular lines 
Creating equations of lines (if parallel or perpendicular to another line, or 
choosing points if data is roughly linear) 
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Montclair Public Schools Instructional Unit 
Content:  Algebra 2 Trigonometry Honors Grade:  9 and 10 
Marking 
Period  2 Unit Title:  Functions – Polynomial, Rational, Exponential, 

Logarithmic Pacing:  10 Weeks 

Overview 
Big Ideas: Big Ideas: General functions, Polynomial expressions and functions, Exponential/Logarithmic expressions and functions 
 
Essential Questions:  What are the various polynomial and rational functions and how can we predict key aspects of the functions?   
 
Enduring Understandings: Transforming functions, quadratics, higher-order polynomial functions, algebraic manipulation of polynomials and rational expressions 

 
NJSLS 

Standards Critical Knowledge and Skills Depth of Knowledge 
F.IF.C.7.a 
F.IF.C.7.b 
 
 
 

Graph linear and quadratic functions 
and show intercepts, maxima, and 
minima. 
Graph square root, cube root, and 
piecewise-defined functions, 
including step functions and absolute 
value functions. 

1. Graphs of basic functions 
y = x, quadratic, cubic, square root, cube root, 
greatest integer function 
 
2. Piecewise-defined functions 
Absolute value function, other piecewise-defined 
functions 

2 

F.BF.B.3 
 
 
 
 
 

Identify the effect on the graph of 
replacing f(x) by f(x) + k, k f(x), f(kx), 
and f(x + k) for specific values of k 
(both positive and negative); find the 
value of k given the graphs. 
Experiment with cases and illustrate 
an explanation of the effects on the 
graph using technology. 

3. Transforming the function y = f(x) 
Stretching/shrinking (y = af(x) and y = f(ax)) 
Reflecting over axes (y = -f(x) and y = f(-x) 
Reflecting over origin (even and odd functions) 
Translating vertically and horizontally (y = f(x) + c 
and y = f(x – h) 

3 

F.BF.A.1.c 
 
 
 

Compose functions. For example, if 
T(y) is the temperature in the 
atmosphere as a function of height, 
and h(t) is the height of a weather 

4. Operations on functions 
All four operations (example: (f+g)(x) = f(x) + g(x)), 
determining domains, the difference quotient (intro 
to derivatives in Calculus) 

2 
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balloon as a function of time, then 
T(h(t)) is the temperature at the 
location of the weather balloon as a 
function of time. 
 

 
5. Composition of functions 

Evaluating, determining domains 

F.IF.C.7.A 
F.IF.C.8.A 
 
 
 
 
 
 
 

Graph quadratic functions and show 
intercepts, maxima, and minima. 
Write a function defined by an 
expression in different but equivalent 
forms to reveal and explain different 
properties of the function. 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 context 

6. Quadratic Functions and Models 
• Quadratic functions and graphing techniques  

( 𝒇𝒇(𝒙𝒙) = 𝒂𝒂𝒙𝒙𝟐𝟐 + 𝒃𝒃𝒙𝒙 + 𝒄𝒄    𝑣𝑣𝑣𝑣.    𝒇𝒇(𝒙𝒙)
= 𝒂𝒂(𝒙𝒙 − 𝒉𝒉)𝟐𝟐 + 𝒌𝒌 ) 

• Completing the square, Vertex formula:   

           𝑉𝑉 �−
𝑏𝑏

2𝑎𝑎
, 𝑓𝑓 �−

𝑏𝑏
2𝑎𝑎
�� 

• Revisit projectile motion and other modeling 

2 

A.APR.B 
A.APR.D.6 
 
 

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

7. Synthetic Division  
• Synthetic division 
• Remainder theorem 
• Zeros of polynomial functions 

2 

N.CN.C.9 Know the Fundamental Theorem of 8. Zeros of Polynomial Functions 2 
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N.CN.A.3 Algebra; show that it is true for 
quadratic polynomials. 
Find the conjugate of a complex 
number. 

• Factor theorem, rational zeros theorem 
• Fundamental thm of algebra, Number of zeros 

thm 
• Properties of conjugates, conjugate zeros 

theorem 
• Descartes’ rule of signs 

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

9. Polynomial Functions: Graphs, Applications, and 
Models 
• Graphs of  𝑓𝑓(𝑥𝑥) = 𝑎𝑎𝑥𝑥𝑛𝑛 
• Behavior at zeros, turning points, end behavior, 

graphing the polynomial function 
• Intermediate value and boundedness theorems, 

approximating real zeros 

3 

F.IF.C.7.D 
 

Graph rational functions, identifying 
zeros and asymptotes when suitable 
factorizations are available, and 
showing end behavior. 

10. Rational Functions: Graphs, Applications, and 
Models 
• Reciprocal Function 𝑓𝑓(𝑥𝑥) = 1

𝑥𝑥
, the function 

𝑓𝑓(𝑥𝑥) = 1
𝑥𝑥2

 
• Asymptotes: vertical, horizontal, oblique 
• Graphing rational functions including holes 

2 

F.BF.B.4.a 
F.BF.B.4.b 

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.  Verify by composition 
that one function is the inverse of 
another. 

11. Inverse Functions 
Proper notation, prove using compositions, 
symmetry over y = x, finding an inverse of a function 

 

1 

A.SSE.A.1.b 
A.SSE.B.3.c 
F.LE.A.1 
F.LE.B 

Interpret complicated expressions by 
viewing one or more of their parts as 
a single entity. Use the properties of 
exponents to transform expressions 
for exponential functions.  Distinguish 
between situations that can be 
modeled with linear functions and 
with exponential functions.  Interpret 
the parameters in a linear or 

12.  Exponential functions 
Interpret y = abx 
 
13.  Solving Exponential Equations 
Converting to common bases 
 
14.  Using Interest Formulae 
Interest compounding at various intervals, the 
number e 

2 
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exponential function in terms of a 
context 

 

F.LE.A.4 Understand the inverse relationship 
between exponents and logarithms. 

15. Logarithmic Expressions 
Connection to exponential expressions 

16.  Logarithmic Functions 
As an inverse to exponential functions, translations 
of logarithmic functions 

17.  Properties of Logarithms 
Product, Quotient, Power properties, theorems on 
inverses (i.e.: logaax=x) 

3 

F.BF.B.5 
 

Use the inverse relationship between 
exponents and logarithms to solve 
problems involving logarithms and 
exponents 

18.  Special bases in logarithms 
Common logarithms, natural logarithms 
Change of base formula 1 

A.SSE.A.2 
A.CED.A.1 

Use the structure of an expression to 
identify ways to rewrite it.  Create 
equations that describe numbers or 
relationships 

19.  Solving Exponential and Logarithmic Equations 
Using properties of logarithms, taking a logarithm of 
both sides, exponential equations in quadratic form. 2 

F.LE.A.1.c Recognize situations in which a 
quantity grows or decays by a 
constant percent rate per unit interval 
relative to another. 

20.  Exponential Growth and Decay 
Creating an exponential model based on given data, 
using logarithms to solve interest problems, half-
life, Newton’s law of cooling 

4 
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Instructional Plan 

Formative Assessment Plan Summative Assessment Plan 
• Do Now 
• Exit Tickets 
• Homework  

 

• Quizzes 
• Tests 

Texts Supplementary Resources 
College Algebra & Trigonometry 6th edition Pearson, [2017], ISBN: 9780134112527 
 
 

https://www.khanacademy.org/ 
Edgenuity MyPath 

 Instructional Best Practices and Exemplars 

Problem Analysis 
Socratic Seminar  
Teacher Conferences  
Pair-Share 
Cooperative Learning 
Student Presentations 
Blended Learning 
Flipping the classroom 
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DIFFERENTIATION 

Special Education ELL Intervention Acceleration 
 
● Modify and accommodate as listed in 

student’s IEP or 504 plan 
● Prioritize instruction 
● Teach thoroughly  
● Utilize wait-time 
● Ensure directions are clear and concise 
● Utilize probing and clarifying questions 
● Ask higher order questions equitably 
● Support instruction with scaffolding 
● Model (provide step by step instructions) 

use of learning strategies  
● Provide extended time for practice and 

review of learning strategies 
● Identify, categorize, and teach words 

critical to understanding instructional 
texts 

● Utilize multiple approaches to monitor 
student understanding 

● Create rubrics to develop assessments 
●  Vary assessments 
● Assign peer assisted reading 
● Assign peer tutoring 
● Provide individual help to all students 
● Create opportunities for/Monitor peer 

collaboration 
● Monitor student progress frequently 
● Utilize flexible/cooperative grouping 

based on instructional goals 
● Create lesson reminder sheets 
● Prioritize and chunk lengthy assignments 

 
● Get to know student 
● Set high expectations 
● Learn/Utilize/Display some words in 

student’s heritage language 
● Allow electronic translator 
● Reword, repeat, and clarify 

directions 
● Determine student knowledge and 

level of understanding 
● Research instruction that best 

matches student need 
● Utilize ongoing informal 

assessments 
● Refer to NJDOE Resources:  

https://www.state.nj.us/education/
bilingual/resources/  

● NJDOE ELL Support Descriptions: 
https://www.state.nj.us/education/
modelcurriculum/ela/ELLSupport.p
df  

 
*Review Special Education list for 
additional recommendations.* 

 
● Tiered Interventions following RtI 

framework 
● RtI Intervention Bank 
● enVision intervention supports 

NJDOE resources 
• Edgenuity-My Path 

 

 
• 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 

• Edgenuity-My Path 
 

https://www.state.nj.us/education/bilingual/resources/
https://www.state.nj.us/education/bilingual/resources/
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
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● Utilize assistive technology, when 
appropriate 

● Provide ongoing, effective, specific 
feedback 

● Model/Utilize graphic organizers 
● Provide leveled reading materials  
● Utilize visual aids and props (flashcards, 

pictures, symbols) when possible 
● Utilize a multi-sensory approach to new 

topics 
● NJDOE Resources 

    



 

 

Montclair Board of Education | Equity, Curriculum and Instruction 25 
 

CROSS CURRICULAR RESOURCES 
Lessons focused on Science https://www.ed.gov/stem 

 

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 
https://docs.google.com/document/d/1-5el3aJjDd9j0WlJGA2gdtKQ8jwwuOCP98vx5zzJI6s/edit?usp=sharing 
https://www.desmos.com/ 
https://www.khanacademy.org/ 
Smart Board Applications 
 
Evidence of Student Learning 
● Common benchmark  
● Teacher-student conferences 
● Do nows 
● Exit tickets 
● Unit tests 
● Quizzes 

 
 
 
 
 

https://www.ed.gov/stem
https://docs.google.com/document/d/1-5el3aJjDd9j0WlJGA2gdtKQ8jwwuOCP98vx5zzJI6s/edit?usp=sharing
https://www.desmos.com/
https://www.khanacademy.org/
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INSTRUCTIONAL PROGRESSION  -  Unit 2 

Textbook 
Section Concept 

Suggested 
Number of 

Days 
Vocabulary Evidence of Learning 

2.6 

1. Graphs of basic functions 
• y = x 
• Quadratic, cubic, square root, cube root 
• Greatest integer function 

2. Piecewise-defined functions 
• Absolute value function 
• Other piecewise-defined functions 

2 

Continuous, piecewise-defined, 
greatest integer function 

 
 
 
 
Formative 
Assessments: 
• Do Now 
• Exit Tickets 
• Homework 

 
Summative Assessments: 
• Quizzes 
• Tests 

2.7 

3. Transforming the function y = f(x) 
• Stretching/shrinking   y = af(x) and  y = f(ax)) 
• Reflecting over axes   y = -f(x) and y = f(-x) 
• Reflecting over origin (even and odd functions) 
• Translating vertically and horizontally  

y = f(x) + c and y = f(x – h) 

2 

Stretch, reflect, translation, 
even vs odd functions 

2.8 

4. Operations on functions 
• All four operations (example: (f+g)(x) = f(x) + g(x)) 
• Determining domains 
• The difference quotient (intro to derivatives in Calculus) 

5. Composition of functions 
• Evaluating 
• Determining domains 

2 

Composing functions, difference 
quotient, secant line 

3.1 

6. Quadratic Functions and Models 
• Quadratic functions and graphing techniques  

( 𝒇𝒇(𝒙𝒙) = 𝒂𝒂𝒙𝒙𝟐𝟐 + 𝒃𝒃𝒙𝒙 + 𝒄𝒄    𝑣𝑣𝑣𝑣.    𝒇𝒇(𝒙𝒙) = 𝒂𝒂(𝒙𝒙 − 𝒉𝒉)𝟐𝟐 + 𝒌𝒌 ) 
• Completing the square, Vertex formula:   

           𝑉𝑉 �−
𝑏𝑏

2𝑎𝑎
, 𝑓𝑓 �−

𝑏𝑏
2𝑎𝑎
�� 

• Revisit projectile motion and other modeling 

2 Axis of symmetry, vertex form, 

3.2 7. Synthetic Division  
• Synthetic division 2 Synthetic Division, remainder, 

zeros 
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• Remainder theorem 
• Zeros of polynomial functions 

3.3 

8. Zeros of Polynomial Functions 
• Factor theorem, rational zeros theorem 
• Fundamental thm of algebra, Number of zeros thm 
• Properties of conjugates, conjugate zeros theorem 
• Descartes’ rule of signs 

3 Factors, zeros, multiplicity, 
conjugate, 

3.4 

9. Polynomial Functions: Graphs, Applications, and Models 
• Graphs of  𝑓𝑓(𝑥𝑥) = 𝑎𝑎𝑥𝑥𝑛𝑛 
• Behavior at zeros, turning points, end behavior, graphing the polynomial 

function 
• Intermediate value and boundedness theorems, approximating real 

zeros 

2 
End behavior, increasing, 
decreasing, turning points, even 
vs odd degree 

3.5 

10. Rational Functions: Graphs, Applications, and Models 
• Reciprocal Function 𝑓𝑓(𝑥𝑥) = 1

𝑥𝑥
, the function 𝑓𝑓(𝑥𝑥) = 1

𝑥𝑥2
 

• Asymptotes: vertical, horizontal, oblique 
• Graphing rational functions 
• Holes 

2 Reciprocal, asymptotes, hole, 

4.1 

11. Inverse Functions 
• Proper notation 
• Prove using compositions 
• Symmetry over y = x 
• Finding an inverse of a function 

1 

Inverse 

4.2 

12.  Exponential functions 
• Interpret y = abx 

13.  Solving Exponential Equations 
• Converting to common bases 

14.  Using Interest Formulae 
• Interest compounding at various intervals 
• The number e 

3 

Compound interest, continuous 
interest, the number e 

4.3 

15. Logarithmic Expressions 
• Connection to exponential expression 

16.  Logarithmic Functions 
• As an inverse to exponential functions 

2 

Logarithm 
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• Translations of logarithmic functions 
17.  Properties of Logarithms 

• Product, Quotient, Power properties 
• Theorems on inverses (i.e.: logaax=x) 

4.4 

18.  Special bases in logarithms 
• Common logarithms 
• Natural logarithms 
• Change of base formula 

1 

Common logarithm, natural 
logarithm 

4.5 

19.  Solving Exponential and Logarithmic Equations 
• Using properties of logarithms 
• Taking a logarithm of both sides 
• Exponential equations in quadratic form 

2 

 

4.6 

20.  Exponential Growth and Decay 
• Creating an exponential model based on given data 
• Using logarithms to solve interest problems 
• Half-life 
• Newton’s law of cooling 

3 

Growth, decay, half-life, 
doubling time 
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Montclair Public Schools Instructional Unit 
Content:  Algebra 2 Trigonometry Honors Grade:   

9 and 10 
Marking 
Period  

 
3 Unit Title:  Statistics and Trigonometry Pacing:  10 Weeks 

Overview 
Big Ideas: Big Ideas: Statistics and Trigonometry 
 
Essential Questions:  Can the use of statistics help us make inferences about populations? What types of real-world problems can be modeled and solved using trigonometric 
functions and laws? 
 
Enduring Understandings: population inferences based on random sampling data, trigonometric functions applied to unit circle, right triangles and oblique triangles. 

 
NJSLS 
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Standards Critical Knowledge and Skills Depth of Knowledge 
S.ID.A.1 
S.ID.A.2 
S.ID.A.3 
 
 

Represent data with plots on the real 
number line (dot plots, histograms, 
and box plots). 
Use statistics appropriate to the 
shape of the data distribution to 
compare center (median, mean) and 
spread (interquartile range, standard 
deviation) of two or more different 
data sets. 
Interpret differences in shape, center, 
and spread in the context of the data 
sets, accounting for possible effects of 
extreme data points (outliers). 

1. Introduction to Statistics 
• Boxplots- 5 number summary 

shape & centers of distributions 

1 

S.ID.A.2 
7.SP.A.1 
 
 
 

Use statistics appropriate to the 
shape of the data distribution to 
compare center (median, mean) and 
spread (interquartile range, standard 
deviation). 
Understand that statistics can be used 
to gain information about a 
population by examining a sample of 
the population; generalizations about 
a population from a sample are valid 
only if the sample is representative of 
that population. 

2. Standard Deviation 
• mean, standard deviation (properties of) 
• population vs. sample 

1 

S.ID.A.4 
S.ID.A.3 
 
 
 

Use the mean and standard deviation 
of a data set to fit it to a normal 
distribution and to estimate 
population percentages. Recognize 
that there are data sets for which 
such a procedure is not appropriate. 
Use calculators, spreadsheets, and 
tables to estimate areas under the 
normal curve. 

3. Normal Distribution 
• Properties of Normal distributions, the 

Empirical Rule 
• Revisit distribution shapes 

2 
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Interpret differences in shape, center, 
and spread in the context of the data 
sets, accounting for possible effects of 
extreme data points (outliers). 

S.IC.A.1 
7.SP.A.2 
S.IC.B.4 
 
 
 
 

Understand statistics as a process for 
making inferences about population 
parameters based on a random 
sample from that population. 
Use data from a random sample to 
draw inferences about a population 
with an unknown characteristic of 
interest. Generate multiple samples 
(or simulated samples) of the same 
size to gauge the variation in 
estimates or predictions. For 
example, estimate the mean word 
length in a book by randomly 
sampling words from the book; 
predict the winner of a school 
election based on randomly sampled 
survey data. Gauge how far off the 
estimate or prediction might be. 
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. 

4. Population vs. Sample 
• Revisiting pop vs. sample, importance of 

sampling 
• parameters vs. statistics 
 
5. Sample Proportions 
introduction to the idea of inference and confidence 
intervals 

1 
 
 
 
 

2 

S.IC.A.1 
S.IC.A.2 
 
 
 
 

Understand statistics as a process for 
making inferences about population 
parameters based on a random 
sample from that population. 
Decide if a specified model is 
consistent with results from a given 
data-generating process, e.g., using 
simulation. For example, a model says 

6. Sampling Methods 
• Voluntary Response sampling 
• Simple random sampling (SRS) 
• Systematic random sampling 
• Stratified random sampling 

2 
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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? 

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

7. Controlled Experimental Design 
• observational study vs. experimental study 
• control, placebo, randomization, blinded 

(single-double) 
• correlation vs. causation 

2 

F.IF.A.2 
G.SRT.C.7 

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. 
Explain and use the relationship 
between the sine and cosine of 
complementary angles. 

8. Angles 
• terminology 
• degree-minute-second 
• standard position 

1 

F.TF.A.2 
F.TF.C.8 

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. 
Prove the Pythagorean identity sin2 
(θ) + cos2 (θ) = 1 and use it to find 
sin(θ), cos(θ), or tan(θ) given sin(θ), 
cos(θ), or tan(θ) and the quadrant of 
the angle. 

9. Trigonometric Functions 
• All six trig functions i.e. sin 𝜃𝜃 = 𝑦𝑦

𝑟𝑟
 

• Trig function values of quadrantal angles 
• Reciprocal identities 
• ASTC and the quadrants 
• Pythagorean identities, quotient identities, 

using identities to find trig function values 
2 

G.SRT.C.6 
G.SRT.C.7 
F.TF.A.C 

Understand that by similarity, side 
ratios in right triangles are properties 
of the angles in the triangle, leading 

10. Trigonometric Function Values and Angle 
Measures 
• SOHCAHTOA, trig function values of acute 

2 
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to definitions of trigonometric ratios 
for acute angles. 7. Explain and use 
the relationship between the sine and 
cosine of complementary angles. 8. 
Use special triangles to determine 
geometrically the values of sine, 
cosine, tangent for π/3, π/4 and π/6. 

angles 
• Special right triangles, trig function values of 

special angles 
• Reference angles, special angle reference 

angles 
• Application 

G.SRT.C.8 
 

Use trigonometric ratios and the 
Pythagorean Theorem to solve right 
triangles in applied problems 
 

11. Solutions and Applications of Right Triangles 
• Significant digits 
• Solving triangles 
• Angles of elevation and depression 
• Bearing (two methods) 

2 

G.C.B.5 Derive, using similarity, the fact that 
the length of the arc intercepted by 
an angle is proportional to the radius, 
and define the radian measure of the 
angle as the constant of 
proportionality; derive the formula 
for the area of a sector. 

12. Radian Measure 
• Radians, converting between degrees and 

radians 
• Arc length of circle  𝑣𝑣 = 𝑟𝑟𝜃𝜃 
• Area of a sector  𝐴𝐴 = 1

2
𝑟𝑟2𝜃𝜃 

3 

F.TF.A.1 
F.T.F.A.2 

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

13. Unit Circle and Circular Functions 
• Trig functions on the unit circle, exact values of 

circular functions, calculator approx., domain-
range 

• Linear and angular velocity 3 

F.IF.C.7.e 
F.TF.A.4 

Graph trigonometric functions, 
showing period, midline, and 
amplitude. 
Use the unit circle to explain 
symmetry (odd and even) and 

14. Graphs of the Sine and Cosine Functions 
• Periodic function 
• Graph of sine and cosine function, even vs. odd 
• Amplitude, period 
• Connecting graphs to their equations 

2 
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periodicity of trigonometric functions. 
F.IF.8 Write a function defined by an 

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

15. Translations of the Graphs of Sine and Cosine 
Functions 
Phase shift, vertical shift, i.e.   

𝑦𝑦 = 𝑐𝑐 + 𝑎𝑎 sin[𝑏𝑏(𝑥𝑥 − 𝑑𝑑)] 

3 

F.TF.C 
F.TF.C.8 

Prove and apply trigonometric 
identities. 
Prove the Pythagorean identity sin2 
(θ) + cos2 (θ) = 1 and use it to find 
sin(θ), cos(θ), or tan(θ) given sin(θ), 
cos(θ), or tan(θ) and the quadrant of 
the angle. 

16. Fundamental Identities 
• Review of fundamental identities (first intro’d in 

5.2) 
• Rewriting trig expressions using the identities 2 

F.TF.C Prove and apply trigonometric 
identities. 

17. Verifying Trigonometric Identities 
• Strategies 

Verify identities by working on 
ONE side 
 

4 

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

18. Inverse Circular Functions 
• Review of inverses (introduced in 4.1) 
• Inverse sine, cosine, tangent functions 
• Inverse function values 

3 

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

19. Equations Involving Inverse Trigonometric 
Functions 
• Solving for x in terms of y in inverses 
• Solving inverse trig functions 

3 

G.SRT.D.10 
G.SRT.D.11 
G.SRT.D.9 

Prove the Laws of Sines and Cosines 
and use them to solve problems. 
Understand and apply the Law of 
Sines and the Law of Cosines to find 
unknown measurements in right and 
non-right triangles (e.g., surveying 

20.  The Law of Sines 
• Congruency and oblique (non-right) triangles 
• Derivation of LOS 
• Using LOS, Ambiguous case 
• Area of a triangle 

2 
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problems, resultant forces). 
Derive the formula A = 1/2 ab sin(C) 
for the area of a triangle by drawing 
an auxiliary line from a vertex 
perpendicular to the opposite side. 

G.SRT.D.10 
G.SRT.D.11 

Prove the Laws of Sines and Cosines 
and use them to solve problems. 
Understand and apply the Law of 
Sines and the Law of Cosines to find 
unknown measurements in right and 
non-right triangles (e.g., surveying 
problems, resultant forces). 

21. The Law of Cosines 
• Derivation and uses of LOC 
• Using a mixture of LOC and LOS to solve a 

triangle 
Heron’s formula and its derivation 

2 

N.VM.A.1, N.VM.A.2,  N.VM.A.3 Recognize vector quantities as having 
both magnitude and direction. 
Represent vector quantities by 
directed line segments, and use 
appropriate symbols for vectors and 
their magnitudes (e.g., v, |v|, ||v||, 
v). 
Find the components of a vector by 
subtracting the coordinates of an 
initial point from the coordinates of a 
terminal point. 
Solve problems involving velocity and 
other quantities that can be 
represented by vectors. 

22. Geometrically Defined Vectors and Applications 
• Terminology 
• The Equilibrant 
• Incline and navigation applications 

2 

 
 

Instructional Plan 

Formative Assessment Plan Summative Assessment Plan 
• Do Now 
• Exit Tickets 
• Homework  

 

• Quizzes 
• Tests 
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Texts Supplementary Resources 
College Algebra & Trigonometry 6th edition Pearson, [2017], ISBN: 9780134112527 
 
 

Teacher authored supplementary Statistics chapter. 
https://www.khanacademy.org/ 
Edgenuity MyPath 

 Instructional Best Practices and Exemplars 

Problem Analysis 
Socratic Seminar  
Teacher Conferences  
Pair-Share 
Cooperative Learning 
Student Presentations 
Blended Learning 
Flipping the classroom 
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DIFFERENTIATION 
Special Education ELL Intervention Acceleration 

 
● Modify and accommodate as listed in 

student’s IEP or 504 plan 
● Prioritize instruction 
● Teach thoroughly  
● Utilize wait-time 
● Ensure directions are clear and concise 
● Utilize probing and clarifying questions 
● Ask higher order questions equitably 
● Support instruction with scaffolding 
● Model (provide step by step instructions) 

use of learning strategies  
● Provide extended time for practice and 

review of learning strategies 
● Identify, categorize, and teach words 

critical to understanding instructional 
texts 

● Utilize multiple approaches to monitor 
student understanding 

● Create rubrics to develop assessments 
●  Vary assessments 
● Assign peer assisted reading 
● Assign peer tutoring 
● Provide individual help to all students 
● Create opportunities for/Monitor peer 

collaboration 
● Monitor student progress frequently 
● Utilize flexible/cooperative grouping 

based on instructional goals 
● Create lesson reminder sheets 
● Prioritize and chunk lengthy assignments 

 
● Get to know student 
● Set high expectations 
● Learn/Utilize/Display some words in 

student’s heritage language 
● Allow electronic translator 
● Reword, repeat, and clarify 

directions 
● Determine student knowledge and 

level of understanding 
● Research instruction that best 

matches student need 
● Utilize ongoing informal 

assessments 
● Refer to NJDOE Resources:  

https://www.state.nj.us/education/
bilingual/resources/  

● NJDOE ELL Support Descriptions: 
https://www.state.nj.us/education/
modelcurriculum/ela/ELLSupport.p
df  

 
*Review Special Education list for 
additional recommendations. * 

 
● Tiered Interventions following RtI 

framework 
● RtI Intervention Bank 
● enVision intervention supports 

NJDOE resources 
• Edgenuity-My Path 

 

 
• 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 

• Edgenuity-My Path 
 

https://www.state.nj.us/education/bilingual/resources/
https://www.state.nj.us/education/bilingual/resources/
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
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● Utilize assistive technology, when 
appropriate 

● Provide ongoing, effective, specific 
feedback 

● Model/Utilize graphic organizers 
● Provide leveled reading materials  
● Utilize visual aids and props (flashcards, 

pictures, symbols) when possible 
● Utilize a multi-sensory approach to new 

topics 
● NJDOE Resources 
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CROSS CURRICULAR RESOURCES 
Lessons focused on Science https://www.ed.gov/stem 

 

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 
https://docs.google.com/document/d/1-5el3aJjDd9j0WlJGA2gdtKQ8jwwuOCP98vx5zzJI6s/edit?usp=sharing 
https://www.desmos.com/ 
https://www.khanacademy.org/ 
Smart Board Applications 
 
Evidence of Student Learning 
● Common benchmark  
● Teacher-student conferences 
● Do nows 
● Exit tickets 
● Unit tests 
● Quizzes 

 
 
 
 
 

https://www.ed.gov/stem
https://docs.google.com/document/d/1-5el3aJjDd9j0WlJGA2gdtKQ8jwwuOCP98vx5zzJI6s/edit?usp=sharing
https://www.desmos.com/
https://www.khanacademy.org/
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INSTRUCTIONAL PROGRESSION  -  Unit 3 

Textbook 
Section Concept 

Suggested 
Number of 

Days 
Vocabulary Evidence of Learning 

Stats-1 
1. Introduction to Statistics 
• Boxplots- 5 number summary 
• shape & centers of distributions 

1 

Histogram, boxplot, quartiles, 
median, skewed, symmetric, 
outlier, Normal, minimum, 
maximum, range 
 

 
 
 
 
 
 
 
 
Formative 
Assessments: 
• Do Now 
• Exit Tickets 
• Homework 

 
Summative Assessments: 
• Quizzes 
• Tests 

Stats-2 
2. Standard Deviation 
• mean, standard deviation (properties of) 
• population vs. sample 

1 
Mean, standard deviation, 
variance, sample, population 

Stats-3 
3. Normal Distribution 
• Properties of Normal distributions, the Empirical Rule 
• Revisit distribution shapes 

1 
Normal, frequency, sample size, 

Empirical Rule 

Stats-4 

4. Population vs. Sample 
• Revisiting pop vs. sample, importance of sampling 
• parameters vs. statistics 
5. Sample Proportions 
• introduction to the idea of inference and confidence intervals 

1 

Random, simple random 
sample, parameter, statistic, 

inference, sampling error, 
proportion, margin of error, 

sample size, confidence interval 

Stats-5 

6. Sampling Methods 
• Voluntary Response sampling 
• Simple random sampling (SRS) 
• Systematic random sampling 
• Stratified random sampling 

2 

SRS, random digit table, skip, 
stratum 

Stats-6 

7. Controlled Experimental Design 
• observational study vs. experimental study 
• control, placebo, randomization, blinded (single-double) 
• correlation vs. causation 

1 

Treatments, control, placebo 
effect, pretest, posttest, 
correlation, causation, blinded 

5.1 

8. Angles 
• terminology 
• degree-minute-second 
• standard position 

1 

quadrants, acute, right, obtuse, 
straight, complementary, 
supplementary, quadrantal 
angle, coterminal angle 
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5.2 

9. Trigonometric Functions 
• All six trig functions i.e. sin 𝜃𝜃 = 𝑦𝑦

𝑟𝑟
 

• Trig function values of quadrantal angles 
• Reciprocal identities  
• ASTC and the quadrants 
• Pythagorean identities, quotient identities, using identities to find trig 

function values 

3 

Trigonometric functions, 
quadrantal angle, identities, 
reciprocal, 

5.3 

10. Trigonometric Function Values and Angle Measures 
• SOHCAHTOA, trig function values of acute angles 
• Special right triangles, trig function values of special angles 
• Reference angles, special angle reference angles 
• Application 

3 

SOHCAHTOA, opposite, 
adjacent, cofunction, special rt 
triangles, reference angle, 
special angles 

5.4 

11. Solutions and Applications of Right Triangles 
• Significant digits 
• Solving triangles 
• Angles of elevation and depression 
• Bearing (two methods) 

3 

Significant digits, angles of 
elevation and depression, 
bearings 

6.1 

12. Radian Measure 
• Radians, converting between degrees and radians 
• Arc length of circle  𝑣𝑣 = 𝑟𝑟𝜃𝜃 
• Area of a sector  𝐴𝐴 = 1

2
𝑟𝑟2𝜃𝜃 

1 

Radians, arc, sector 

6.2 

13. Unit Circle and Circular Functions 
• Trig functions on the unit circle, exact values of circular functions, 

calculator approx., domain-range 
• Linear and angular velocity 

2 

Unit circle, domain, range, 
angular velocity 

6.3 

14. Graphs of the Sine and Cosine Functions 
• Periodic function 
• Graph of sine and cosine function, even vs. odd 
• Amplitude, period 
• Connecting graphs to their equations 

2 

periodic functions, even vs. 
odd, amplitude, period 

6.4 
15. Translations of the Graphs of Sine and Cosine Functions 
• Phase shift, vertical shift, i.e.  𝑦𝑦 = 𝑐𝑐 + 𝑎𝑎 sin[𝑏𝑏(𝑥𝑥 − 𝑑𝑑)] 

1 
Phase shift, vertical shift 

7.1 16. Fundamental Identities 1 Identities 
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• Review of fundamental identities (first intro’d in 5.2) 
• Rewriting trig expressions using the identities 

7.2 
17. Verifying Trigonometric Identities 
• Strategies 
• Verify identities by working on ONE side 

2 
verifying identities 

7.5 

18. Inverse Circular Functions 
• Review of inverses (introduced in 4.1) 
• Inverse sine, cosine, tangent functions 
• Inverse function values 

1 

inverse function, “arc” 
functions,  

7.7 
 19. Equations Involving Inverse Trigonometric Functions 
• Solving for x in terms of y in inverses 
• Solving inverse trig functions      

1 
 

8.1 

20.  The Law of Sines 
• Congruency and oblique (non-right) triangles 
• Derivation of LOS 
• Using LOS, Ambiguous case 
• Area of a triangle 

2 

Congruency, oblique, LOS, 
ambiguous case, area of a 
triangle 

8.2 

21. The Law of Cosines 
• Derivation and uses of LOC 
• Using a mixture of LOC and LOS to solve a triangle 
• Heron’s formula and its derivation 

1 

LOC, Heron 

8.3 

22. Geometrically Defined Vectors and Applications 
• Terminology 
• The Equilibrant 
• Incline and navigation applications 

2 

vectors, scalars, magnitude, 
parallelogram, equilibrant, 
incline 
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Montclair Public Schools Instructional Unit 
Content:  Algebra 2 Trigonometry Honors Grade:   

9 and 10 
Marking 
Period  

 
4 Unit Title:  Algebra 2 extensions: Systems, Matrices, Analytic 

Geometry, Series Pacing:  10 Weeks 

Overview 
Big Ideas: Big Ideas: Systems of Equations, Conic Sections, and Sequences/Series 
 
Essential Questions:  How can we find the ideal method to solving systems of equations?  What are conic sections and how can we use them to solve real-world problems?  Are there 
patterns to help us find future terms or sums of sequences of numbers? 
 
Enduring Understandings: matrix operations, how foci generate conic sections, probabilities 

 
NJSLS 

Standards Critical Knowledge and Skills Depth of Knowledge 
 
 
 
A.REI.5 
A.REI.6 

Solve a simple system consisting of a 
linear equation and a quadratic 
equation in two variables 
algebraically and graphically 

1.   Systems of linear equations using graphing 
method, substitution method, elimination method, 
identifying Infinite/No solutions.  3-variable systems 
Applications, including finding quadratic equation if 
three (non-vertex) points are given 

 

2 

 
N.VM.C.12 

Work with 2 × 2 matrices as a 
transformation of the plane, and 
interpret the absolute value of the 
determinant in terms of area 

2.  Determinant Solution to Linear systems,  
Cramer’s rule for n x n system of equations 

 2 

 
A.REI.C.7 

Solve a simple system consisting of a 
linear equation and a quadratic 
equation in two variables 
algebraically and graphically. 

3.  Nonlinear systems of equations (absolute value, 
quadratic) 
Imaginary solutions 2 
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A.REI.D.12 Graph the solutions to a linear 
inequality in two variables as a half 
plane (excluding the boundary in the 
case of a strict inequality), and graph 
the solution set to a system of linear 
inequalities in two variables as the 
intersection of the corresponding 
half-planes. 

4. Two-variable systems of inequalities including 
linear, quadratic, absolute value; linear 
programming 
  4 

N.VM.C.6 
N.VM.C.7 
N.VM.C.8 

Perform operations on matrices and 
use matrices in applications 

5.  Matrix operations including add, subtract, 
scalar multiplication, matrix multiplying  1 

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

6.  Parabolas as a conic section; derive vertex form 
as the result of distance from focus to parabola 
and from focus to directrix; 
horizontal and vertical lines of symmetry 

3 

G.GPE.A.3 Derive the equations of ellipses and 
hyperbolas given the foci, using the 
fact that the sum or difference of 
distances from the foci is constant 

7.  Ellipses: derive standard form as the result of 
sum of distances from ellipse to foci is constant, 
half ellipses: domain and range, eccentricity and 
planetary orbit; circles as a special case of ellipses 

3 

G.GPE.A.3 Derive the equations of ellipses and 
hyperbolas given the foci, using the 
fact that the sum or difference of 
distances from the foci is constant. 

8. Hyperbolas: derive standard form as the result 
of difference of distances from ellipse to foci is 
constant; eccentricity 3 

G.GPE.A Translate between the geometric 
description and the equation for a 
conic section 

9.  Analyze and graph all conic sections when in 
standard form 4 

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

10. Sequences and Series: Finite vs infinite, 
convergent vs. divergent, recursive vs. explicit; 
summation notation 1 

F.LE.A.2 Construct linear and exponential 
functions, including arithmetic and 
geometric sequences, given a graph, a 

11. Arithmetic sequences and series: finding 
missing terms 
and sums 

2 
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description of a relationship, or two 
input-output pairs 

A.SSE.B.4 
 

Derive and/or explain the formula for 
the sum of a finite geometric series 
(when the common ratio is not 1), 
and use the formula to solve 
problems. 

12. Geometric sequences and series: finding 
missing terms and sums of finite and infinite 
geometric series; annuities 2 

A.SSE.A.2 Use the structure of an expression to 
identify ways to rewrite it. 

13.  The Binomial theorem and Pascal’s Triangle 
 2 

S.CP.B.9 Use permutations and combinations 
to compute probabilities of 
compound events and solve 
problems. 

14.  Fundamental Counting Principle; 
permutations and 
combinations 2 

S.CP.A Understand independence and 
conditional probability and use them 
to interpret data 

15.  Probability, complementary events, odds in 
favor or against, compound events, Binomial 
probability 

2 
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Instructional Plan 

Formative Assessment Plan Summative Assessment Plan 
• Do Now 
• Exit Tickets 
• Homework  

 

• Quizzes 
• Tests 

Texts Supplementary Resources 
College Algebra & Trigonometry 6th edition Pearson, [2017], ISBN: 9780134112527 
 
 

https://www.khanacademy.org/ 
Edgenuity MyPath 

 Instructional Best Practices and Exemplars 

Problem Analysis 
Socratic Seminar  
Teacher Conferences  
Pair-Share 
Cooperative Learning 
Student Presentations 
Blended Learning 
Flipping the classroom 
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DIFFERENTIATION 
Special Education ELL Intervention Acceleration 

 
● Modify and accommodate as listed in 

student’s IEP or 504 plan 
● Prioritize instruction 
● Teach thoroughly  
● Utilize wait-time 
● Ensure directions are clear and concise 
● Utilize probing and clarifying questions 
● Ask higher order questions equitably 
● Support instruction with scaffolding 
● Model (provide step by step instructions) 

use of learning strategies  
● Provide extended time for practice and 

review of learning strategies 
● Identify, categorize, and teach words 

critical to understanding instructional 
texts 

● Utilize multiple approaches to monitor 
student understanding 

● Create rubrics to develop assessments 
●  Vary assessments 
● Assign peer assisted reading 
● Assign peer tutoring 
● Provide individual help to all students 
● Create opportunities for/Monitor peer 

collaboration 
● Monitor student progress frequently 
● Utilize flexible/cooperative grouping 

based on instructional goals 
● Create lesson reminder sheets 
● Prioritize and chunk lengthy assignments 

 
● Get to know student 
● Set high expectations 
● Learn/Utilize/Display some words in 

student’s heritage language 
● Allow electronic translator 
● Reword, repeat, and clarify 

directions 
● Determine student knowledge and 

level of understanding 
● Research instruction that best 

matches student need 
● Utilize ongoing informal 

assessments 
● Refer to NJDOE Resources:  

https://www.state.nj.us/education/
bilingual/resources/  

● NJDOE ELL Support Descriptions: 
https://www.state.nj.us/education/
modelcurriculum/ela/ELLSupport.p
df  

 
*Review Special Education list for 
additional recommendations.* 

 
● Tiered Interventions following RtI 

framework 
● RtI Intervention Bank 
● enVision intervention supports 

NJDOE resources 
• Edgenuity-My Path 

 

 
• 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 

• Edgenuity-My Path 

https://www.state.nj.us/education/bilingual/resources/
https://www.state.nj.us/education/bilingual/resources/
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
https://www.state.nj.us/education/modelcurriculum/ela/ELLSupport.pdf
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● Utilize assistive technology, when 
appropriate 

● Provide ongoing, effective, specific 
feedback 

● Model/Utilize graphic organizers 
● Provide leveled reading materials  
● Utilize visual aids and props (flashcards, 

pictures, symbols) when possible 
● Utilize a multi-sensory approach to new 

topics 
● NJDOE Resources 
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CROSS CURRICULAR RESOURCES 
Lessons focused on Science https://www.ed.gov/stem 

 

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 
https://docs.google.com/document/d/1-5el3aJjDd9j0WlJGA2gdtKQ8jwwuOCP98vx5zzJI6s/edit?usp=sharing 
https://www.desmos.com/ 
https://www.khanacademy.org/ 
Smart Board Applications 
 
Evidence of Student Learning 
● Common benchmark  
● Teacher-student conferences 
● Do nows 
● Exit tickets 
● Unit tests 
● Quizzes 

 
 
 
 
 

https://www.ed.gov/stem
https://docs.google.com/document/d/1-5el3aJjDd9j0WlJGA2gdtKQ8jwwuOCP98vx5zzJI6s/edit?usp=sharing
https://www.desmos.com/
https://www.khanacademy.org/
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INSTRUCTIONAL PROGRESSION  -  Unit 4 

Textbook Section Concepts 
Suggested 
Number of 

Days 
Vocabulary Evidence of Learning 

9.1 

1.   Systems of linear equations 
• Graphing method 
• Substitution method 
• Elimination method 
• Infinite/No solutions 
• 3-variable systems 
• Applications, including finding quadratic equation if 

three (non-vertex) points are given 

2 Elimination, substitution, 
inconsistent 

Diagnostic: 
• Do Now 
• Exit Tickets 
• Homework 

 
Summative Assessments: 
• Quizzes 
• Tests 

9.3 
2.  Determinant Solution to Linear Systems 

• Finding a determinant 
• Cramer’s rule for n x n system of equations 

2 Determinant 

9.5  
3.  Nonlinear systems of equations 

• Linear, quadratic, absolute value 
• Imaginary solutions 

1  

9.6 

4.  Systems of inequalities 
• Two-variable systems including linear, quadratic, 

absolute value 
• Linear programming 

2 Linear programming, feasible 
region 

9.7 
5.  Matrix operations 

• Add, subtract, scalar multiplication 
• Multiplying 

2 Scalar 

10.1 

6.  Parabolas as a conic section 
• Derive vertex form as the result of distance from focus 

to parabola and from focus to directrix 
• Horizontal and vertical lines of symmetry 

1 Focus, directrix, latus rectum, 
line of symmetry 

10.2 

7.  Ellipses 
• Derive standard form as the result of sum of distances 

from ellipse to foci is constant 
• Half ellipses: domain and range 

2 Foci, major and minor axes, 
eccentricity 
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• Eccentricity and planetary orbit 
• Circles as a special case of ellipses 

10.3 

8. Hyperbolas 
• Derive standard form as the result of difference of distances 

from ellipse to foci is constant 
• Eccentricity 

2 
Asymptote, transverse and 
conjugate axes, fundamental 
rectangle 

10.4 
9.  All conic sections 

• Analyze and graph all conic sections when in standard 
form 

1  

11.1 

10. Sequences and Series 
• Finite vs infinite 
• Convergent vs. divergent 
• Recursive vs. explicit 
• Summation notation 

2 Finite, infinite, convergent, 
divergent, recursive, sigma 

11.2 
11. Arithmetic sequences and series 

• Finding missing terms 
• Finding sums 

1 Common difference 

11.3 

12. Geometric sequences and series 
• Finding missing terms 
• Finding sums 
• Infinite geometric series 
• Annuities 

2 Common ratio, annuity 

11.4 

13.  The Binomial theorem 
• Using Pascal’s triangle 
• Finding the binomial coefficient 
• Using Binomial theorem 

2 Pascal’s triangle, factorial 

11.6 

14.  Counting theory 
• Fundamental Counting Principle 
• Permutations 
• Combinations 

3 Independent events, 
permutation, combination 
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11.7 

15.  Probability 
• Definition of probability 
• Complementary events 
• Odds in favor or against 
• Compound events 
• Binomial probability 

3 

Sample space, complement, 
odds, compound events 

 
 


	Course / Level
	Department of Equity, Curriculum and Instruction
	Discipline    Revised 2018

