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COURSE DESCRIPTION 
Students begin the course with a study of sequences, which is also an opportunity to revisit linear and exponential functions. Next, students extend exponent 
rules to include rational exponents. Building on rational exponents, students return to their study of exponential functions and establish that the property of 
growth by equal factors over equal intervals holds even when the interval has non-integer length. They use logarithms to solve for unknown exponents, and are 
introduced to the number e and its use in modeling continuous growth. Students learn to transform functions graphically and algebraically. The last unit, on 
statistical inference, focuses on analyzing data from experiments using normal distributions. Within the classroom activities, students have opportunities to 
engage in aspects of mathematical modeling. Additionally, modeling prompts are provided for use throughout the course. 

STANDARDS ADDRESSED 
The Algebra 2 course is designed around and informed by the following standards: 

 Common Core State Standards for Mathematics (June 2010) 

SUPPORTS AND EXTENSIONS 
Supports for English Language Learners 
Embedded within the curriculum are instructional supports and practices to help teachers address the specialized academic language demands in math when 
planning and delivering lessons, including the demands of reading, writing, speaking, listening, conversing, and representing in math (Aguirre & Bunch, 
2012). The framework for supporting English language learners (ELLs) in this curriculum includes four design principles (support sense-making, optimize output, 
cultivate conversation, and maximize meta-awareness) for promoting mathematical language use and development in curriculum and instruction. The design 
principles and related routines work to make language development an integral part of planning and delivering instruction while guiding teachers to amplify the 
most important language that students are expected to bring to bear on the central mathematical ideas of each unit. 
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Supports for Students with Disabilities 
The additional supports for students with disabilities are activity-specific and provide teachers with strategies to increase access and eliminate barriers without 
reducing the mathematical demand of the task. Designed for students with disabilities, they are also appropriate for many students who need additional support 
to access rigorous, grade-level content. The additional supports for students with disabilities were designed using the Universal Design for Learning Guidelines 
(http://udlguidelines.cast.org). Each support aligns to one of the three principles of UDL: engagement, representation, and action and expression. 
 
Extensions 
Select classroom activities include an opportunity for differentiation for students ready for more of a challenge. Every extension problem is made available to all 
students with the heading "Are You Ready for More?" These problems go deeper into grade-level mathematics and often make connections between the topic at 
hand and other concepts. They are intended to be used on an opt-in basis by students if they finish the main class activity early or want to do more mathematics 
on their own.  
 

EVALUATION 
Student achievement will be measured using multiple assessment tools, included but not limited to check-your-readiness pre-assessments, mid-
unit assessments, end-of-unit assessments, lesson activities, practice problems, and cool-downs. 
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Unit 1: Sequences and Functions 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
This unit provides an opportunity to revisit 
representations of functions (including graphs, 
tables, and expressions) at the beginning of the 
Algebra 2 course, using the example of a 
sequence as a particular type of 
function. Students begin with an invitation to 
describe sequences with informal language. 
They write out the terms of sequences arising 
from mathematical situations, in addition to 
interpreting and creating tables and graphs about 
the given relationship. Expressions for the 
nth term of a sequence are built up through 
expressing regularity in repeated reasoning 
(MP8), building on students’ prior experiences 
studying linear and exponential functions. In the 
last part of the unit, students use sequences to 
model several situations represented in different 
ways (MP4). 

 

 

 

HSA-SSE.B.4 
HSF-BF.A.1 
HSF-BF.A.2 
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HSF-IF.C 
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HSF-LE.A.2 
HSN-Q.A.2 
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Unit 2: Polynomials and Rational Functions                                         
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
In previous courses, students learned about 
linear and quadratic functions. In this unit, 
students will expand their earlier work as they 
investigate polynomials of higher degree and the 
features that all polynomial functions have in 
common. Focusing on functions expressed in 
factored form and their graphs, students make 
connections between linear factors and 
horizontal intercepts, identifying that a factor 
of (𝑥𝑥 − 𝑎𝑎) means 𝑎𝑎 is a zero of the function 
and (𝑎𝑎, 0) is a horizontal intercept. Embedded 
throughout the first half of the unit are 
opportunities for students to practice multiplying 
polynomials and some optional review of 
factoring. From there, the connection between 
division and multiplication equations is used to 
establish the Remainder Theorem. Students 
transition to working with rational functions by 
considering situations they model, such as 
average cost. In the final section students study 
polynomial identities. 

 
 

HSA-APR.A 
HSA-APR.A.1 
HSA-APR.B 
HSA-APR.B.2 
HSA-APR.B.3 
HSA-APR.C 
HSA-APR.C.4 
HSA-APR.D 
HSA-APR.D.6 
HSA-CED.A 
HSA-CED.A.1 
HSA-CED.A.2 
HSA-CED.A.4 
HSA-REI.A 
HSA-REI.A.1 
HSA-REI.A.2 
HSA-REI.C.7 
HSA-REI.D.11 
HSA-SSE.A 
HSA-SSE.A.1 
HSA-SSE.A.1.a 
HSA-SSE.A.2 
HSA-SSE.B.3 
HSA-SSE.B.4 
HSF-BF.A.1 
HSF-BF.B.3 
HSF-IF.A.2 
HSF-IF.B.4 
HSF-IF.B.5 
HSF-IF.C 
HSF-IF.C.7 
HSF-IF.C.7.c 
HSS-ID.B.6.a 
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Unit 3: Complex Numbers and Rational Exponents                                      
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
In this unit, students use what they know about 
exponents and radicals to extend exponent rules 
to include rational exponents (for example, 5

1
3 =

√53  ), solve various equations involving squares 
and square roots, develop the concept of 
complex numbers by defining a new 
number 𝑖𝑖 whose square is -1, and use complex 
numbers to find solutions to quadratic equations. 
The first set of lessons in the unit provides an 
opportunity for students to review what they 
know about exponent rules and radicals, and 
extend those rules to make sense of expressions 
with rational exponents. In the next set of 
lessons, students connect the √  and ∛ symbols 
with solutions to quadratic and cubic equations. 
The symbol √−1 is quickly renamed 𝑖𝑖, and 
students find that negative real numbers also 
have two square roots, one on the positive 
imaginary axis, and one on the negative 
imaginary axis. In the final few lessons, students 
use what they have learned about square roots 
and complex numbers to solve quadratic 
equations that have complex solutions. 

 
 

 
 

  
 

HSA-CED.A 
HSA-REI.A.1 
HSA-REI.A.2 
HSA-REI.B.4 
HSA-REI.B.4.a 
HSA-REI.B.4.b 
HSA-REI.D.11 
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HSG-MG.A 
HSN-CN.A.1 
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HSN-CN.C.7 
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Unit 4: Exponential Functions and Equations 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
This unit begins by students recalling that an 
exponential function involves a change by equal 
factors over equal intervals and can be 
expressed as 𝑓𝑓(𝑥𝑥) = 𝑎𝑎 ∙ 𝑏𝑏𝑥𝑥, where 𝑎𝑎 is the initial 
value of the function (the value when 𝑥𝑥 is 0), 
and 𝑏𝑏 is the growth factor. The next few lessons 
extend students’ ability to write, interpret, and 
compare exponential functions to include all real 
number inputs. In the second half of the unit, 
students learn that logarithms are a way to 
express the exponent that makes an exponential 
equation true. Next, students encounter the 
constant 𝑒𝑒. They learn that it is irrational, its 
value is approximately 2.7, and it is used in many 
exponential functions that model real-life 
situations with a continuous growth rate. The last 
few lessons expose students to logarithmic 
functions in base 2 and base 10. Students 
analyze the graphs, interpret them in context, 
and use them to answer questions about real-life 
situations such as population growth, acidity of 
substances, and intensity of earthquakes. 
Logarithmic functions are not studied in depth in 
this course. 

 
 

 
 

HSA-SSE.A.1.b 
HSA-SSE.B.3 
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Unit 5: Transformations of Functions 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
The purpose of this unit is for students to 
consider functions as a whole and understand 
how they can be transformed to fit the needs of a 
situation, which is an aspect of modeling with 
mathematics (MP4). 
The unit begins with students informally 
describing transformations of graphs, eliciting 
their prior knowledge and establishing language 
that will be refined throughout the unit. The first 
types of transformations students consider are 
vertical and horizontal translations. Next, 
students investigate how transformations such as 
reflections across the horizontal and vertical axes 
are defined using function notation and make 
connections to the same topic from 
geometry. From translations and reflections, 
students move on to explore the effect of 
multiplying the output or input of a function by a 
scale factor.  

 
 

 

HSF-BF.A.1 
HSF-BF.A.1.b 
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Unit 6: Trigonometric Functions 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
In this unit, students are introduced to 
trigonometric functions. The unit opens with a 
study of the motion of clock hands. Using the 
structure of the coordinate plane with the clock 
centered at the origin allows students to quantify 
the motion of the end of a clock hand as time 
passes. The ability to find the coordinates of a 
point 1 unit away from the origin using cosine, 
sine, and an angle leads to the development of 
the unit circle. Once students have a working 
understanding of the unit circle and its 
relationship to trigonometry, they are ready to 
transition to thinking about cosine and sine as 
functions. Using the unit circle, students graph 
cosine and sine and identify common features 
between the two functions. Next, students apply 
their previous work with transformations of 
graphs to trigonometric functions. Finally, 
students apply trigonometric functions to model 
different situations. 
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Unit 7: Statistical Inferences 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
In this unit, students explore the normal 
distribution and apply their understanding of the 
distribution to provide estimates with a margin of 
error. The unit also examines experimental 
studies, observational studies, and surveys. The 
unit begins with an exploration of statistical 
questions and the type of study that is used to 
answer different kinds of questions. The unit then 
transitions to an analysis of the data collected by 
examining the shapes of distributions and 
focusing on the normal distribution as a common 
and standardized shape. The unit concludes with 
ways to analyze the results from experimental 
studies. Students ultimately collect data from an 
experiment involving their heart rates and 
analyze the data using randomization 
distributions.  
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