VOLUME 1

Unit 1 Transformations
of Functions

Students apply transformations to functions. They use equations to
transform functions and to model situations involving swimming, roller
coasters, and mental health. They also revisit key features of functions,
including domain and range.

*This course is in development, so the goals and number of lessons per sub-unit may change slightly.

Pre-Unit Check (Optional) AL

Sub-Unit 1 Analyzing Functions 2

1.01 Splashing Into Fun(ctions) | Diving Deeper Into Function Stories ... 3A ﬂiﬁ‘fﬁ.ﬁﬁj aile'A'z' HSFIFB.4 %, HSFIRC, HSN.O.A.2 %,

1.02 Flower Frames | Domainand Range A HSF.IF.B.5 %, HSF.IF.A.1, MP1, MP3

1.03 A Family Function | Function Families and Features 11A HSF.IF.B.4 %, HSF.IF.C.7 %, MP3, MP7

1.04 Alphabet Soup | Functions Defined by Other Functions 15A HSF.IF.A.2, HSF.IF.C, MP1, MP6, MP7

Sub-Unit 2 Translating and Reflecting Functions 24

1.05 Transformation Station | Transformations of Functions 25A HSF.BF.B.3, HSF.IF.B.4 %, MP6

1.06 Shifting Gears | Vertical and Horizontal Translations 33A HSF.BF.B.3, HSF.IF.C, MP3, MP6

1.07 Mirror, Mirror | Reflecting Functions 37A HSF.BF.B.3, HSF.IF.C, MP6, MP8

1.08 Symmetry Studio | Exploring Even and Odd Functions A1A HSF.BF.B.3, HSF.IF.C, MP3, MP6, MP8

% Practice Day 1 49A HSF.BF.B.3, HSF.IF.B.5 %, HSF.IF.A.1, MP1, MP3

[% Sub-Unit Quiz b1A “Hnig?;.gés. HSF.IF.A.1, HSF.IF.A.2, HSF.IF.B.5 %, HSF.IF.C, MP1,

Sub-Unit 3 Scaling Functions and Modeling 52

1.09 Ferris Functions | Scaling Functions Vertically 53A HSF.BF.B.3, HSF.IF.C, MP1, MP2, MP6, MP8

1.10 Coastin’ Through Transformations | Scaling Functions Horizontally ... 57A HSF.BF.B.3, HSF.IF.C, MP3, MP6, MP7

1.11  B(ring) It On | All of the Transformations Together 61A HSF.BF.B.3, HSF.IF.C, MP3, MP6, MP7

1.12 Mental Models | Modeling Mental Health Data by Age Group 65A HSF.LE.B %, HSS.ID.B.6.A %, HSF.BF.B.3, HSF.IF.B.4 %,
HSN.Q.A.2 %, MP4

% Practice Day 2 73A HSF.BF.B.3, HSF.IF.C, HSF.IF.A.1, MP6

r—% End-of-Unit Assessment .74B HSF.BF.B.3, HSF.IF.B.5 %, HSF.IF.C, HSS.ID.B.6.A %, MPL,

MP3, MP6
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Unit 2 Quadratic Functions
and Complex Numbers

Students extend what they learned in Algebra 1 to rewrite quadratic
functions in different forms, determine their key features, and solve
quadratic equations. Students discover the imaginary unit i and write
equivalent expressions involving adding, subtracting, and multiplying
complex numbers.

*This course is in development, so the goals and number of lessons per sub-unit may change slightly.

Pre-Unit Check (Optional) . . .

Sub-Unit 1 Forms of Quadratic Functions

2.01 GetPump'd | Three Forms of Quadratic Functions ...

2.02 Factored-Form Frenzy | Rewriting Quadratic Functions in Factored Form ..

2.03
2.04 Etchbot 3000 | Completing the Square to Reveal Key Features

Introducing . . . Identities! | Proving Identities and Rewriting Expressions ...

Sub-Unit 2 Solving Quadratic Equations and Complex Numbers . 98

2.05 Star Search | Solving to Determine z-Intercepts 99A
2.06 JustlImagine | Introducingi ... 103A
2.07 Not-So-Complex Numbers | Introducing Complex Numbers 111A
2.08 A Familiar Formula | Solving With the Quadratic Formula 119A
% Practice Day 1 127A
f—% Sub-Unit Quiz . 128A
Sub-Unit 3 Operations With Complex Numbers ... . 129-130
2.09 Truthor Square | Writing Equivalent Expressions With Complex Numbers ... .. 131A
2.10 Me, Myself,and i | Multiplying Complex NUMDErs ... 135A
2.11 Rewrite and Reimagine | Complex ldentities ... 143A
W2 Practice Day 2 151A
E%Q End-of-Unit Assessment 154A
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HSA.SSE.B.3 %, HSF.IF.C.8.A, HSF.IF.B.4 %, HSF.IF.C.9, MP2, MP7

HSA.SSE.B.3 %, HSA.SSE.B.3.A %, HSF.IF.C.8, MP1, MP7
HSA.APR.C.4, HSA.SSE.A.2, MP3, MP5, MP7, MP8

HSG.GPE.A.1, HSF.IF.C.8.A, HSA.SSE.B.3 %, HSA.SSE.B.3.B *,
HSF.IF.C.8, MP6, MP7, MP8

HSF.IF.B.4 %, HSA.REI.B.4.B, MP3, MP6, MP7, MP8
HSA.REI.B.4.B, HSN.CN.A.1, HSN.CN.C.7, MP1, MP7
HSA.REI.B.4, HSA.REI.B.4.B, HSN.CN.A.1, HSN.CN.C.7, MP1, MP7

HSA.REI.B.4, HSA.REI.B.4.B, HSN.CN.C.7, MP6, MP7

HSA.REI.B.4, HSA.SSE.A.2, HSA.SSE.B.3 %, HSN.CN.C.7,
HSA.REI.B.4.B, HSA.SSE.B.3.A %, HSF.IF.B.4 %, HSN.CN.A.1,
MP5, MP7

HSA.SSE.A.2, HSA.SSE.B.3 %, HSA.REI.B.4.B, HSF.IF.B.4 *,
HSN.CN.C.7, MP3, MP6, MP7

HSN.CN.A.2, MP7
HSN.CN.A.1, HSN.CN.A.2, MP2, MP8

HSN.CN.C.8(+), HSA.SSE.A.2, HSA.APR.C.4, MP7, MP8

HSA.REI.B.4, HSN.CN.C.7, HSA.SSE.A.2, HSA.REI.B.4.B,
HSA.SSE.B.3 %, HSA.SSE.B.3.A %, HSF.IF.C.8.A, HSF.IF.B.4 *,
HSN.CN.A.2, MP3, MP6, MP7

HSA.REI.B.4.A, HSA.REI.B.4.B, HSA.SSE.B.3 %, HSF.IF.B.4 *,
HSF.IF.C.8.A, HSN.CN.A.2, HSN.CN.C.7, MP1, MP3, MP6, MP7
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VOLUME 2

Unit 3 Polynomial Functions

Students extend their knowledge of linear and quadratic functions to
polynomial functions of higher degree. They describe key features of
polynomials from their graphs and equations, rewriting functions in
different forms to support their thinking. They explore two new key
features: end behavior and multiplicities of zeros. Students also sketch
graphs, write equations, and solve for all real and nonreal zeros of
polynomials.

*This course is in development, so the goals and number of lessons per sub-unit may change slightly.

Pre-Unit Check (Optional) 155M
Sub-Unit 1 Key Features of Polynomials 156
3.01 Let'sBuildaBox | Building Functions to Represent Boxes 157A
3.02 Tolnfinity and Beyond | Introducing End Behavior 161A
3.03 OnOur Best Behavior | End Behavior of Polynomials 165A
3.04 Intothe Polyverse | Operations With Polynomials 169A
3.05 Oddly Even | Evenand Odd Polynomials 173A
3.06 AsaMatter of Factor | Polynomial Functions in Factored Form ... 183A
3.07 Picturing Polynomials | Sketching Polynomials From Factored Form ... 187A
Wz Practice Day 1 195A
g Sub-Unit Quiz 196A
Sub-Unit 2 Solving for All Zeros 197-198
3.08 KeepltReal | Factoring Higher-Degree Polynomials 199A
3.09 Factor Finding | Dividing With Diagrams 203A
3.10 Divide and Factor! | Two Strategies for Polynomial Division 211A
3.11 Further Factor Finding | Using the Remainder Theorem 221A
3.12 ZeroHero | Determining Zeros of Polynomial Functions 225A
3.13 From Waste to Watts, Part1 | Modeling With Polynomial Functions ... 229A
3.14 From Waste to Watts, Part2 | More Modeling With Polynomial Functions ................ 237A
% Practice Day 2 247A
|_;|\ End-of-Unit Assessment 250B

Algebra 2 vi

HSF.IF.B.5 %, HSF.BF.A.1.B %, HSF.BF.B.4 %, HSF.BF.A.1 %,
HSA.CED.A.2 %, HSA.SSE.A.1.A %, HSA.SSE.A.1.B *,
HSA.SSE.A.1 %, MP1, MP2, MP7

HSF.IF.C, MP6, MP7, MP8
HSF.IF.C, MP3, MP7
HSA.APR.A.1, MP3, MP6, MP7
HSF.BF.B.3, MP3, MP7, MP8
HSA.APR.B.3, MP7, MP8

HSA.APR.B.3, HSF.IF.C.7.C %, MP3, MP7

HSA.APR.A.1, HSA.APR.B.3, HSF.IF.B.4 %, HSF.IF.C.7.C *,
HSF.IF.C, MP3, MP7

HSA.APR.A.1, HSA.APR.B.3, HSF.IF.B.4 %, HSF.IF.C.7.C *,
MP3, MP6, MP7

HSA.APR.B.3, HSF.IF.C.8, HSA.SSE.A.2, MP7

HSA.APR.B.3, HSF.IF.C.8, HSA.SSE.B.3.A %, MP1, MP3, MP7
HSA.APR.A, HSF.IF.C.8, MP3, MP7

HSA.APR.B.2, MP5, MP8

HSA.APR.B.3, MP5, MP7

HSF.IF.B.4 %, HSF.IF.B.6 *, HSF.IF.B.5 %, HSS.ID.B.6.A *,
HSN.Q.A.2 %, MP1, MP2, MP4

HSF.IF.A.2, HSF.IF.B.6 *, HSS.ID.B.6.A %, HSA.SSE.A.1 %,
HSN.Q.A.1 %, HSN.Q.A.3 %, MP1, MP2, MP3, MP4

HSA.APR.A.1, HSA.APR.B.2, HSA.APR.B.3, HSF.IF.B.4 *,
HSF.IF.B.5 %, HSF.IF.C.8, HSF.IF.C.7.C %, HSA.SSE.A.2, MP3,
MP6, MP7

HSA.APR.A.1, HSA.APR.B.2, HSA.APR.B.3, HSF.IF.B.4 *,
HSF.IF.B.5 %, HSF.IF.C, HSF.IF.C.7.C %, HSA.SSE.A.2, MP2,
MP3, MP4, MP7
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Unit 4 Rational Functions

Students graph rational functions and analyze them to determine some ot
of their key features, including asymptotes and holes. Students also

write and solve rational equations and model real-world situations using
rational functions.

*This course is in development, so the goals and number of lessons per sub-unit may change slightly.

Pre-Unit Check (Optional) 251M
Sub-Unit 1 Graphing Rational Functions 252
4.01 Climbing Chaos | Exploring Rational Functions 253A HSF.IF.A.2, HSF.IF.B.4 %, MP1, MP2
4.02 Cool Your Jets | Determining Vertical Asymptotes 257A HSF.IF.C.7 %, HSA.CED.A.2 %, HSF.BF.B.3, MP1, MP7, MP8
4.03 Looks Sketchy | Sketching With Horizontal Asymptotes 261A HSF.IF.C.7 %, HSF.IF.C.7.D(+) %, MP7, MP8
4.04 How Will It End? | End Behavior and Oblique Asymptotes ... 269A “Hn%;-i:;RS-D-G. HSF.IF.C.8, HSA.SSE.A.2, HSF.IF.C.7.D(+) *,
4.05 Holey Moley | Graphs With HOleS .. 279A T
i HSF.IF.B.4 %, HSA.SSE.A.1.A %, HSF.IF.A.2, HSF.BF.B.3,
% Practice Day 1 283A HSF.IF.C.7 %, HSA.APR.D.6, MP1, MP7
— . . HSA.APR.D.6, HSF.IF.A.2, HSF.IF.B.4 *, HSF.IF.C.7 %,
I_‘_;I) Sub-Unit Quiz 284B |ISFIF.C.7.D() %, HSFIF.C.8, MPL MP7, MP8
Sub-Unit 2 Solving Rational Equations 285-286
4.06 The Pursuit of Hoop-iness | Rational Equations in Context 287A HSA.REI.A.2, HSA.CED.A.2 %, HSA.CED.A.1 %, HSA.CED.A.4 %,
| _ HSA.SSE.A.1.A %, MP1, MP2
4.07 SoExtra(neous)! | Extraneous Solutions 291A  sarEiAZ, HSA.APR.D.7(+), HSA.REL.A.1, HSA.SSE.A.2,
4.08 Solving, More or Less | Solving Rational Equations 299A EIMES
HSA.REI.A.2, HSA.APR.D.7(+), HSA.REI.A.1, HSA.SSE.A.2,
4.09 Wear It's At | Modeling With Rational Functions 307A MP3, MP7, MP8
HSA.RELD.11 %, HSN.Q.A.2 *, HSA.REI.A.2, HSA.CED.A.2 %,
% Practice Day 2 317A HSF.BF.A.1 %, HSF.IF.B.4 %, HSN.Q.A.1 %, HSN.Q.A.3 %, MP3,
MP4, MP5, MP6
= v =l HSA.REI.A.2, HSA.REI.D.11 %, HSF.IF.A.2, HSF.IF.B.4 %,
E‘Q End-of-Unit Assessment 3188 HSF.IF.C.7 %, HSF.IF.C.7.D(+) %, MP1, MP6, MP7

HSF.IF.C.7.D(+) %, HSF.IF.A.2, HSF.IF.B.4 %, HSA.REL.A.2,
HSA.REI.D.11 %, HSF.BF.A.1 %, MP2, MP6, MP7
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VOLUME 3

Unit 5 Root Functions and
Radical Equations

Students generalize undoing the operations in a quadratic or cubic function to write
square root and cube root functions. They explore the properties of root functions
and of inverse functions more generally. Then they graph square and cube root
functions by hand and using technology. They also write and solve radical equations
and inequalities in context, then explore a real-world situation that can be modeled
by radical equations.

Standards: HSA.CED.A.1, HSA.CED.A.2, HSA.CED.A.3, HSA.CED.A.4, HSA.REI.A.1, HSA.REI.A.2, HSA.REI.D.11,
HSF.BF.A.1, HSF.BF.A.1.A, HSF.BF.B.3, HSF.BF.B.4, HSF.BF.B.4.A, HSF.BF.B.4.C(+), HSF.IF.B.5, HSF.IF.C.7.B,
HSN.RN.A.1, HSN.RN.A.2, HSN.Q.A.2

*This course is in development, so the goals and number of lessons per sub-unit may change slightly.

Pre-Unit Check (Optional)

Sub-Unit 1 Inverses and Radicals 4 lessons)

» Determine the inverse of a function given a graph or a table of values.
» Write an equation for the inverse of a function.

 Describe the relationship between a function and its inverse.

Sub-Unit 2 Root Functions (3 lessons)

« Graph root functions.

» Describe the key features of root functions.
% Practice Day 1

% Sub-Unit Quiz

Sub-Unit 3 Radical Equations and Inequalities (4 lessons)

« Solve radical equations and inequalities.
» Rewrite radical equations with multiple variables to highlight a specific quantity.
» Model situations using radical equations and inequalities.

« Interpret the solutions to radical equations and inequalities in context.

% Practice Day 2

%Q End-of-Unit Assessment
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Unit 6 Exponential and
Logarithmic Functions

Students extend what they learned about exponential functions in Algebra 1.
They write and interpret exponential functions in context, including situations that
compound continuously. They explore how to use logarithms to solve exponential
equations. They also describe connections between the graphs, tables, key
features, and equations of exponential functions and their logarithmic inverses.

Standards: HSA.REI.D.11, HSA.SSE.A.1, HSA.SSE.A.1.A, HSA.SSE.A.1.B, HSA.SSE.B.4, HSF.BF.A.1, HSF.BF.B.3,
HSF.BF.B.4.A, HSF.BF.B.5, HSF.IF.B.4, HSF.IF.B.6, HSF.IF.C.7.E, HSF.LE.A.2, HSF.LE.A.4, HSF.LE.B.5

*This course is in development, so the goals and number of lessons per sub-unit may change slightly.

Pre-Unit Check (Optional)

Sub-Unit 1 Exponential Functions (6 lessons)

» Write and interpret exponential functions in context.
» Sketch graphs of exponential functions and transformations of them.

» Describe how adjusting a compounding interval, including one that's compounding
continuously, affects the equation.

Practice Day 1 (Optional)

Sub-Unit 2 Logarithmic Expressions and Equations (6 lessons)

» Evaluate logarithmic expressions.
* Prove and use logarithmic properties to rewrite expressions.

» Solve one-variable equations involving exponents and logarithms.
Practice Day 2

EEa Sub-Unit Quiz

Sub-Unit 3 Logarithmic Functions (4 lessons)

» Use exponential and logarithmic functions to analyze and model real-world
situations.

« Explain why exponential and logarithmic functions are inverses within the context
of multiple representations

» Sketch graphs of logarithmic functions.

% Practice Day 3

r_% End-of-Unit Assessment

Algebra 2 ix

Table of Contents



VOLUME 4

Unit 7 Trigonometric
Functions

Students explore how circular motion can give rise to periodic functions. They build
on their understanding of trigonometric ratios to discover relationships between
angles and coordinates on the unit circle, then use these insights to prove and apply
the Pythagorean identity. Then they define trigonometric functions, using angles
measured in radians as inputs, exploring the graphs and key features of these
functions. Finally, students learn about transformations of these functions, using
them to model periodic situations in the real world.

Standards: HSF.BF.B.3, HSF.IF.B.4, HSF.IF.C, HSF.IF.C.7, HSF.IF.C.7.E, HSF.TF.A, HSF.TF.A.1, HSF.TF.A.2, HSFTF.B,
HSFETF.B.5 FTF.C.8, N.Q.A.1

*This course is in development, so the goals and number of lessons per sub-unit may change slightly.

Pre-Unit Check (Optional)

Sub-Unit 1 The Unit Circle (7 lessons)

» Explore real-world situations that are periodic.
« Determine the coordinates of points on the unit circle.

« Prove the Pythagorean identity and use it to solve problems.
% Practice Day 1

[% Sub-Unit Quiz

Sub-Unit 2 Graphing Sine, Cosine and Tangent (5 lessons)

» Define sine, cosine, and tangent as functions of an angle measured in radians.
+ Extend the domain of trigonometric functions.

« Graph trigonometric functions.
% Practice Day 2

E% Sub-Unit Quiz

Sub-Unit 3 Transforming Sine, Cosine, and Tangent (6 lessons)

« Graph transformations of trigonometric functions.
» Determine the key features of trigonometric functions.

* Model real-world situations using trigonometric functions.

% Practice Day 3

EEQ End-of-Unit Assessment

Algebra 2 X Table of Contents



Unit 8 Statistical Inferences

Students learn about the statistical process to make sense of the purposes
of and differences among sample surveys, experiments, and observational
studies. They explore the normal distribution and use it to simulate everyday
situations and make inferences about populations.

Standards: HSS.IC.A.1, HSS.IC.A.2, HSS.IC.B.3, HSS.IC.B.4, HSS.IC.B.5, HSS.IC.B.6, HSS.ID.A.1, HSS.ID.A .2,
HSS.ID.A.4

*This course is in development, so the goals and number of lessons per sub-unit may change slightly.

Pre-Unit Check (Optional)

Sub-Unit 1 The Statistical Process (5 lessons)

« Distinguish between sample surveys, experiments, and observational studies.
» Explain how sampling methods impact the results of a study.

» Describe why simulated data can vary from actual experimental data.
% Practice Day 1

[% Sub-Unit Quiz

Sub-Unit 2 The Normal Distribution (8 lessons)

« Model situations with normal distributions when the data are approximately
symmetric and bell-shaped.

» Describe the relationship between areas in a histogram and proportions of data.
+ Calculate areas under the normal curve.

» Explore the effect of random sampling on the features of sampling distributions.
% Practice Day 2

[% Sub-Unit Quiz

Sub-Unit 3 Analyzing Experimental Data (5 lessons)

» Use simulations to compare distributions from two different experimental groups.

» Redistribute data from an experiment into groups in order to determine whether
the original difference in means is significant.

 Calculate the area under a normal curve using z-scores and a table of values.

» Conduct an experiment and analyze the results.

Practice Day 3
|_;|\ End-of-Unit Assessment
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