
Abbott Lawrence Academy 2016-2017 Curriculum Map:  
Year at a Glance 

Subject: Advance Honors Algebra II              Grade: 10th 
 

 

Unit Title Time 
Allocation 
(# weeks 

based on 38 
weeks in 

school year) 

Essential Questions 
(for unit) 

Core 
Text/Supple

mental 
Learnings 
(include 
major 

references) 

Performance Tasks 
(How will you know that students have 

mastered the taught concepts) 

1.  
Fitting Functions to 
Tables 

4 weeks 
(8wks) 

 How can you tell whether there is a linear function that fits a 
given table? 

 How can you use differences to decide what type of function fits 
a given table? 

 What polynomial functions agrees with a given table? 

 How do you find a line that fits a set of data? 

 What is the definition of the line of best fit? 

 What is the line of best fit for the data in a table? 

 What is a recursive definition of a function? When is this type of 
definition useful? 

 What is the recursive definition of the factorial function? 

 What is the monthly payment on a loan for a certain amount of 
time given the interest rate? 

CME Project: Algebra 
II Common Core 
 
https://www.pearson
successnet.com/ 
http://cmeproject.ed
c.org/ 
 
 
Edmodo: Virtual 
Classroom 
 
SMART Labs- Wack-a-
Mole 
 
Research: Internet: 
Car sites, Historical 
figure/mathematical 
events 

Students will work in a variety of way to demonstrate mastery of the 
content. This unit focuses on using data to create functions students will 
part take in the following: 
 

 In-class discussions: defining a function that works with the specific 
data 

 Mathematical reflections: Students will be assigned mathematical 
reflections as a study guide to make sure that students comprehend 
key concepts like: 

o closed-form definitions 
o recursive definition 
o cubic vs quadratic functions 
o pattern, more formally described as delta 
o line of best fir 
o balance point 
o error calculations 
o factorial functions 

 Pictorial representations: students will work on displaying function 
machines and how a function machine becomes a function whether 
in the closed or recursive format. 

 Project: More on Monthly Payments: students will research a car 
that they will like to save for. Students will work on various variables 
such as the cost of the car, the interest rate, the monthly payment, 
and the number of months it will take to pay off the loan. 

 
Other common forms of assessments include: 
test/quizzes/homework/classwork(calculations) 
 

https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/
http://cmeproject.edc.org/


2. 
Functions and 
Polynomials 
 
 
 

5 weeks  What is a function? 

 How do you compose two functions to make a new function? 

 What function undoes a given function? 

 How can you find a polynomial that agrees with a table? 

 How can you find two different functions that agree with the 
same table? 

 What number comes next in a sequence? 

 How are the zeros of a polynomial relate to its factors? 

 How can you tell if two polynomials are equivalent without using 
the form-implies-function principle? 

 What is the greatest polynomial that can fit a table? 

 How do you factor nonmonic quadratics? 

 How do you factor difference and sums of cubes? 
 

 
 

CME Project: Algebra 
II Common Core 
 
https://www.pearson
successnet.com/ 
http://cmeproject.ed
c.org/ 
 
 
Edmodo: Virtual 
Classroom 
 
SMART Labs 
 
Research: Geometry 
area of a triangle, 
Pythagorean 
Theorem, Khan 
Academy 

Students will work in a variety of way to demonstrate mastery of the 
content. This unit focuses on using data to create functions that fit tables 
which might not be linear. Students will be able to create multiple 
functions that fit a data set. students will part take in the following: 
 

 In-class discussions: students will be more specific about functions 
and polynomials. They will learn to define key terms and behaviors of 
functions to determine how the function behaves/ Students will 
learn about factors, roots, and zeros. 

 Mathematical reflections: Students will be assigned mathematical 
reflections as a study guide to make sure that students comprehend 
key concepts like: 

o Composite functions 
o Polynomials 
o The number system 
o Lagrange Interpolation 
o Domain and range 
o One-to-one relationships 
o Polynomial division 
o Factors 
o Sums and differences of squares 
o Sums and differences of cubics 
o scaling 

 Pictorial representations: Students will start to graph functions and 
represent sketches of functions understanding parent functions and 
how polynomials relate to roots and their factors. 

 Project: Heron’s Formula: students will use a theorem from 
geometry named after Heron of Alexandria to find the area of a 
triangle. Students will read a mathematical proof and make it their 
own. 

 
Other common forms of assessments include: 
test/quizzes/homework/classwork(calculations) 

3. 
Complex Numbers 

4 weeks  What are complex numbers? 

 How can you use complex numbers to solve any quadratic 
equation? 

 How do you represent a complex number graphically? 

 What is the graphical effect of adding two complex numbers? 

 How are the magnitude and argument of the product of two 
complex numbers related to the magnitude and argument of the 
original numbers? 

 
 

CME Project: Algebra 
II Common Core 
 
https://www.pearson
successnet.com/ 
http://cmeproject.ed
c.org/ 
 
 
Edmodo: Virtual 
Classroom 
 
SMART Labs 
 
Khan Academy 
 
 

Students will work in a variety of way to demonstrate mastery of the 
content. This unit focuses on making sense of the number system to gain a 
deeper understating of the complex number system, students will part 
take in the following: 
 

 In-class discussions: defining the number system to gain a better 
understanding of the complex number system 

 Mathematical reflections: Students will be assigned mathematical 
reflections as a study guide to make sure that students comprehend 
key concepts like: 

o Complex numbers 
o Argand plane 
o Irrational numbers 
o Conjugates 
o Fundamental Theorem of Algebra 
o Natural numbers 
o Real numbers 
o Magnitude 
o i  
o Direction 

https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/
http://cmeproject.edc.org/
https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/
http://cmeproject.edc.org/


o Roots of unity 

 Pictorial representations: students will graph using the Argand plane 
or complex plane to find complex solutions to equations. 

 Project: Factoring a Sequence of Polynomials: students will 
demonstrate the relationship between cyclotomic polynomials and 
integers by building tables in the factors of xn-1. 

 
Other common forms of assessments include: 
test/quizzes/homework/classwork(calculations) 
 

4. 
Linear Algebra 

6 weeks  Why is it possible to solve systems of linear equations in matrix 
form? 

 What is the process of Gaussian Elimination? 

 What is a dot product? How can you represent matrix 
multiplication using dot product? 

 What are some special cases in which AB = BA is true for 
matrices A and B? 

 Is it true that a matrix associated with a reflection must be its 
own inverse? If so, what are some relationships that must hold 

for the entries a, b, c, and d in a 2x2 reflection matrix R = 
𝒂 𝒃
𝒄 𝒅

? 

 What is an absorbing state, and what does such a state look like 
in a transition matrix? 
 

CME Project: Algebra 
II Common Core 
 
https://www.pearson
successnet.com/ 
http://cmeproject.ed
c.org/ 
 
 
Edmodo: Virtual 
Classroom 
 
SMART Labs 
 
Khan Academy 

Students will work in a variety of way to demonstrate mastery of the 
content. This unit focuses on making sense of the linear algebra focusing 
on topics like solving systems of equations in matrix format. Students will 
learn use Gaussian Elimination. students will part take in the following: 
 

 In-class discussions defining a matrix and using it to solve systems of 
equations. Students will talk about the use of a systematic algorithms 
to solve such systems. They will explore applications of learn algebra 
including geometric transformations, modeling dynamic systems, 
and computing probabilities. 

 Mathematical reflections: Students will be assigned mathematical 
reflections as a study guide to make sure that students comprehend 
key concepts like: 

o Determinant 
o Dimension 
o Dot product 
o Elimination 
o Gaussian Elimination 
o identity matrix 
o Inverse 
o Linear combination 
o Matrix 
o Matrix multiplication 
o Scalar multiplication 
o Substitutions 
o Transition matrix 
o Zero matrix 

 Pictorial representations: students will create matrices as a 
shorthand way to write a system of linear equations. They will 
understand the definitions of the various matrix operations and 
reason about the properties of these operations.. 

 Project: More Matrix Operations: students will develop only the 
properties of determinant, trance and transpose. They will carefully 
write up results and pass in their reports. 

 
Other common forms of assessments include: 
test/quizzes/homework/classwork(calculations) 
 

5. 
Exponential and 
Logarithmic 
Functions 

5 weeks  What is the Fundamental Law of Exponents? What are some of 
its corollaries? 

 How do you extend the laws of exponents to define zero, 
negative, and rational exponents? 

 For f(x) = bx, why is it true that f(m) • f(n) = f(m+n)? 

 Why must an exponential function have an inverse function? 

CME Project: Algebra 
II Common Core 
 
https://www.pearson
successnet.com/ 
http://cmeproject.ed

Students will work in a variety of way to demonstrate mastery of the 
content. This unit focuses on exponential and logarithmic functions. 
Students will part take in the following: 
 

 In-class discussions: students will talk about the laws of exponents 
and how it can be used to include all real numbers 

https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/
http://cmeproject.edc.org/
https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/


 What are some reason to use logarithms? 

 What is a logarithmic scale and when do you use it? 

c.org/ 
 
 
Edmodo: Virtual 
Classroom 
 
SMART Labs 
 
Khan Academy 

 Mathematical reflections: Students will be assigned mathematical 
reflections as a study guide to make sure that students comprehend 
key concepts like: 

o Base 
o Common logarithms 
o Exponential function 
o Logarithmic function 
o Logarithmic scale 

 Pictorial representations: students will graph exponential and 
logarithmic functions to understand how the closed-from and 
recursive definitions of exponential functions agree with the data. 
They will have to prove that exponential functions are one to on 
meaning that they will understand that said functions have an 
inverse. 

 Project: Functional Equations: students will explore functional 
equations that exponential functions satisfy: f(x+y)=f(x)*f(y). 

 
Other common forms of assessments include: 
test/quizzes/homework/classwork(calculations) 
 

 6.  
Graphs and 
Transformations 

4 weeks  What are the basic graphs and their equations (parent 
functions)? 

 What are the effects on both the graphs and their equations 
when the graphs are translated, stretched, shrunk, or reflected? 

 Why do dilations commute under function composition? 

 How do you compute the inverse of an affine translation? 

 How do you use the computed inverse of affine transformation 
to graph the original equation? 

 How do describe the effect of an affine transformation on an 
axis and the effect of changes in the axes on the graph of the 
equation? 

 How you identify the fixed points of an affine transformation and 
the set of affine transformations that fix a particular point? 
 

CME Project: Algebra 
II Common Core 
 
https://www.pearson
successnet.com/ 
http://cmeproject.ed
c.org/ 
 
 
Edmodo: Virtual 
Classroom 
 
SMART Labs 
 
Khan Academy 

Students will work in a variety of way to demonstrate mastery of the 
content. This unit focuses on making sense of the linear algebra focusing 
on topics like solving systems of equations in matrix format. Students will 
learn use Gaussian Elimination. students will part take in the following: 
 

 In-class discussions defining a matrix and using it to solve systems of 
equations. Students will talk about the use of a systematic algorithms 
to solve such systems. They will explore applications of learn algebra 
including geometric transformations, modeling dynamic systems, 
and computing probabilities. 

 Mathematical reflections: Students will be assigned mathematical 
reflections as a study guide to make sure that students comprehend 
key concepts like: 

o Determinant 
o Dimension 
o Dot product 
o Elimination 
o Gaussian Elimination 
o identity matrix 
o Inverse 
o Linear combination 
o Matrix 
o Matrix multiplication 
o Scalar multiplication 
o Substitutions 
o Transition matrix 
o Zero matrix 

 Pictorial representations: students will create matrices as a 
shorthand way to write a system of linear equations. They will 
understand the definitions of the various matrix operations and 
reason about the properties of these operations. 

 Project: More Matrix Operations: students will develop only the 
properties of determinant, trance and transpose. They will carefully 
write up results and pass in their reports. 

http://cmeproject.edc.org/
https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/
http://cmeproject.edc.org/


 
Other common forms of assessments include: 
test/quizzes/homework/classwork(calculations) 
 

7. 
Sequences and 
Series 

5 weeks  How do you make a sum table for a function and write a closed-
form rule for the sum column where appropriate? 

 How do you describe and use Gauss’s method to find the sum of 
a sequence with a constant difference between successive 
terms? 

 How do you use Euclid’s method to find the sum of a sequence 
with a constant ratio between successive terms? 

 How do you expand ∑ notation or convert an expanded sum 
back to ∑ notation? 

 How do you find closed-form expressions for indefinite sums and 
use them to evaluate definite sums? 

 Can you develop a list of ∑ identities and recognize situations in 
which you can apply them? How? 

 Can you find closed-form expression for the series associated 
with a function? How? 

 How you find a closed-form representation for an arithmetic or 
geometric sequence and it associated series? 

 How do you determine whether a geometric sequence has a 
limit, and if it does, how do you find the limit? 

 How can you convert a repeating decimal into an exact fraction? 

 How do you generate Pascal’s Triangle and evaluate the nth row, 

kth column entry as (𝒏
𝒌
)? 

 How you notice and explain patterns in Pascal’s Triangle? 

 How do you use the Binomial Theorem for expanding expression 
of the form (𝒂 + 𝒃)n? 

CME Project: Algebra 
II Common Core 
 
https://www.pearson
successnet.com/ 
http://cmeproject.ed
c.org/ 
 
 
Edmodo: Virtual 
Classroom 
 
SMART Labs 
 
Khan Academy 

Students will work in a variety of way to demonstrate mastery of the 
content. This unit focuses on arithmetic and geometric sequences and 
series. Students will learn use Gauss’s method and Euclid’s methods as a 
technique to find closed-form rules that match tables. Students will build a 
toolbox of identities to evaluate definite sums and find closed-form rules 
for indefinite sum. Students will part take in the following: 
 

 In-class discussions defining arithmetic and geometric sequences and 
series. Students will develop identities and define how to use these 
identities to determine limits and how to find it. They will examine 
and analyze Pascal’s Triangle. Students will explore the Binomial 
Theorem and how it is applied. 

 Mathematical reflections: Students will be assigned mathematical 
reflections as a study guide to make sure that students comprehend 
key concepts like: 

o Arithmetic sequence 
o Arithmetic series 
o Definite sum 
o Geometric sequences 
o Geometric series  
o Identity 
o Pascal’s Triangle 
o Limit 
o Summation 
o Indefinite sum 
o Sequencer 
o Repeating decimal 

 Pictorial representations: students will create pictures of arrays of 
squares and dots to make sense of the closed for various sums. 
Students will create a summation table to visualize sums 
geometrically and learn the summation notation. They will learn how 
to make sense of an algebraic pattern. 

 Project: The Line of Best Fit Contains the Centroid: students will 
include the line of best fit calculation to review the process but also 
to use the summation notation in another context. They will work on 
regression lines and derive an actual formula that their 
calculations/excel use to find the line of best fir for the data. 

 
Other common forms of assessments include: 
test/quizzes/homework/classwork(calculations) 
 

8. 
Introduction to 
Trigonometry 

5 weeks  How do you use right triangle trigonometry to find the 
coordinates of a person walking on the unit circle, given an angle 
through which an observer has turned? 

 How do you evaluate the sine, cosine, and tangent function for 
any angle? 

 How do you solve equations involving trigonometric functions? 

 How do you sketch graphs of sine, cosine, and tangent and uses 
the graphs of trigonometric functions to solve problems? 

 How do you prove and use trigonometric identities? 

CME Project: Algebra 
II Common Core 
 
https://www.pearson
successnet.com/ 
http://cmeproject.ed
c.org/ 
 
 

Students will work in a variety of way to demonstrate mastery of the 
content. This unit focuses on extending concepts of trigonometric 
functions, graphs of trigonometric functions and application to triangles. 
Students will Students will part take in the following: 
 

 In-class discussions defining extend the domains of the trigonometric 
functions so that they can be evaluated for any angle. They will graph 
the since to the trigonometric functions and use this new 
representation to develop insight about the functions. They will 

https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/
http://cmeproject.edc.org/
https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/
http://cmeproject.edc.org/


 How do you solve a triangle with the given information--to find 
all of its side lengths and angle measures? What information do 
you need to find all of a triangle’s side lengths and angle 
measures? What information do you need to find the area of a 
triangle? 

 How do you state and use the Law of Sines, Law of Cosines, 
Heron’s Formula? 
 

Edmodo: Virtual 
Classroom 
 
SMART Labs 
 
Khan Academy 

apply trigonometry to find missing side length and angle measures in 
triangles and prove Heron’s Formula. 

 Mathematical reflections: Students will be assigned mathematical 
reflections as a study guide to make sure that students comprehend 
key concepts like: 

o Cosine 
o Discontinuity 
o Heronian triangle 
o Law of Cosines 
o Law of Sines 
o Period 
o Period function 
o Since 
o Standard position 
o Tangent 
o Trigonometric equations 

 Pictorial representations: students will create the unit circle 
representation and graph of the trigonometric functions learning to 
choose which representation to use depending on the situation. 

 Project: Brahmagupta’s Formula: students will prove Brahmagupta’s 
Formula to read mathematics making sense of the formula to write 
up the results in their own words making the proof their own. 
Students will work with the generalization of Heron’s Formula and 
how it applies to cyclic quadrilaterals. 

 
Other common forms of assessments include: 
test/quizzes/homework/classwork(calculations) 
 

 

 
  



 

 

Essential Questions  How can you tell whether there is a linear function that fits a given table? 

 How can you use differences to decide what type of function fits a given table? 

 What polynomial functions agrees with a given table? 

 How do you find a line that fits a set of data? 

 What is the definition of the line of best fit? 

 What is the line of best fit for the data in a table? 

 What is a recursive definition of a function? When is this type of definition useful? 

 What is the recursive definition of the factorial function? 

 What is the monthly payment on a loan for a certain amount of time given the interest rate? 
 

Learning Objectives for Unit Tinkering with expressions, trying out ideas, and refining guesses. Students call on their knowledge from Algebra I to find functions that behave the way 
they want to 
Reducing problems to simpler ones by seeing that the differences for output in a table that matches a quadratic function vary linearly. Students look at 
tables of monthly payments for different loan amounts and see the linear relationship embedded in the process. 
Generalizing repeated calculations into a completely general process helps students see how to convert between recursive and closed-form 
representations for various functions 
 

Performance tasks: Formative and 
Summative 

SWBAT answer the following types of questions: 

 What polynomial functions agree with the table? 

 What is the line of best fit for the data in the table? 

 What is the monthly payment of a loan of $10000 for 36 months with an interest rate of 5%? 
 
Students will have to complete Mathematical Reflections for the various investigations that have students think and write about how to: 

 Find closed-form and recursive function definitions that fit tables and how to use difference tables to decide whether a linear or quadratic function 
fits a given table 

 Represent linear function with some data sets, calculate the balance point for a data set and find the line of best fit 

 Evaluate recursive functions, including the factorial functions 

 Calculate the balance of a loan and solve for an unknown variable in a monthly payment situation 
 
Students are responsible for a unit project that relies on using the learned skills to express the relationship of a loan based on the closed-form and/or 
recursive functions 
 
Assessments: Tests, quizzes, homework, classwork 
 

CC Standards/ 
Lawrence 
Standards 

Language  
Objectives 
The reading,  
speaking, writing, 
 and listening skills  
will you teach,  
re-teach, or review 
 so students will be  
able to explain and  
apply the content, 

Academic 
Language 
The formal-
language skills- 
vocabulary, 
grammar, 
punctuation, 
syntax, discipline-
specific 
terminology, or 

Content Objectives 
What students will know and 
be able to do at the end of 
the unit 

Texts and 
Supplemental Learnings 

Cross-Content Connections 

Abbott Lawrence Academy 2016-2017 Curriculum Map: 
Subject: Advance Honors Algebra 1              Grade: 10 

Unit 1  “Fitting Functions to Tables” (4) Weeks 



skills, and/or procedures. rhetorical 
conventions—that 
allow students to 
acquire knowledge 

A.CED.1 
Create equations and 
inequalities in one variable 
and use them to solve 
problems 
A.SSE.1 
Interpret expression that 
represent a quantity in 
terms of its context 
A.SSE.4 
Derive the formula for the 
sum of a finite geometric 
series (when the common 
ratio is not 1), and use the 
formula to solve problems 
F.IF.3 
Recognize that sequences 
are functions, sometimes 
defined recursively, whose 
domain is a subset of the 
integers 
F.IF.6 
Calculate and interpret the 
average rate of change of a 
function (presented 
symbolically or as a table) 
over a specified interval. 
Estimate the rate of change 
from a graph 
F.BF.1 
Write a function that 
describes a relationship 
between two quantities 
F.BF.1.a 
Determine an explicit 
expression, a recursive 
process, or steps for 
calculations from a context 
F.BF.2 
Write arithmetic and 
geometric sequences both 
recursively and with an 
explicit formula, use them 
to model situations, and 
translate between the two 
forms 
F.BF.3 
Identify the effect on the 
graph of replacing f(x)= by 
f(x)+k, k f(x), f(kx), and  f(x 

Students will be able to: 
● verbally describe the mathematical 
process of the finding a simple 
function that matches an input-
output tables of numbers 
● record their mathematical findings 
proving that they can distinguish 
between linear, quadratic, and cubic 
polynomial functions. 
● define and use key math vocabulary 
to develop habits of finding and 
describing any patterns found to 
justify how to model functions in the 
function-modeling language 
● summarize tables of data by 
constructing the lines of best fit 
through approximate data  
● explain two methods of defining 
functions, the recursive and closed 
form 
● compare and contrast two functions 
recursive and factorial functions using 
balance owed during the term of a 
loan 
●model recursive functions and 
closed-form functions 
● map and give examples of 
difference tables to demonstrate 
various types of functions 

● balance point 
●  closed-form 
definition 
● cubic function 
● difference table 
● factorial function, n! 
● hockey stick property 
● line of best fit 
● mean absolute error 
● mean squared error 
● outlier 
● quadratic function 
● recursive definition 
● slope 
● standard error 
● up-and-over property 

Learning Goals: 
SWBAT- 
● Identify and describe specific 
patterns in input-output tables 
● Determine whether a linear 
function matches a table 
● Use differences to decide what type 
of function can fit a table 
● Compare recursive and closed-form 
rules for functions 
● Understand the relationship 
between difference tables and slope 
● Decide whether a linear function 
reasonably represents a data set 
● Calculate the balance point of a 
data set 
● Estimate the slope of a fitting line 
● Calculate error, given a data set and 
a fitting function 
● Calculate the mean absolute error, 
mean squared error, and standard 
error 
● Use algebra to find the line of best 
fit for a set of data 
●Find the monthly payment on a loan 
given the interest rate, term, and 
amount you borrow 
● Understand how the monthly 
payment on a loan changes with the 
amount you borrow 
● Build a recursively defined function 
that agrees with a table 
● Use the recursive model for the 
factorial function 
 
Habits and Skills: 
SWBAT- 
● Look for patterns and describe 
them with algebra 
● “Work like a mathematician”—
search for hidden regularities, 
describe patters explicitly, and explain 
inconsistencies 
● Generalize methods so that they 
work in a greater number of 
situations 
● Find laws and principles based on 
patterns in tables 
● Make conjectures using the guess 
and check method 

CME Project: Algebra II Common 
Core 
 
https://www.pearsonsuccessnet.com
/ 
http://cmeproject.edc.org/ 
 
 
Edmodo: Virtual Classroom 
 
SMART Labs- Wack-a-Mole 

All subjects: 
The students will consider the text/lecture 
and collaborative work to engage/learn 
with their notes. They will create 
interactive notebooks based off of 
readings, lectures, collaborative work, 
assignments, etc. 
 
 
Chemistry: 
Students will learn to use data/tables to 
construct scatter plots to calculate 
connections. Connections can include a 
deeper investigation of independent/ 
dependent variables for more real life 
applications like loans and monthly 
payments.  
 
English: Students will start to write 
conjectures in terms of essays/project in 
which they will make conjectures about 
functions and provide supporting 
evidence. 
 
 
History: 
Students will also be able to make 
connections to data by knowing how 
scatter plots connect to the line of best fit, 
understanding the general trends of the 
data. 

https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/


+k) for specific values of k 
(both positive and negative 
values); find the value of k 
given the graphs. 
Experiment with the cases 
and illustrate an explanation 
of the effects on the graph 
using technology 
F.LE.1.a 
Prove that linear functions 
grow by equal differences 
over equal intervals, and 
that exponential functions 
grow by equal factors over 
equal intervals 
F.LE.1.b 
Recognize situations in 
which one quantity changes 
at a constant rate per unit 
interval relative to another 
N.Q.1 
Use units as a way to 
understand problems, and 
to guide the solution of 
multi-step problems; 
choose and interpret units 
consistently in formulas; 
choose and interpret the 
scale and the origin in 
graphs and data display 
N.Q.2 
Define appropriate 
quantities for the purpose 
of descriptive modeling 
N.Q.3 
Choose a level of accuracy 
appropriate to limitations 
on measurement when 
reporting quantities 
S.ID.6 
Represent data on two 
quantitative variables on a 
scatter plot, and describe 
how the variables are 
related 
S.ID.6.a 
Fit a function to the data; 
use functions fitted to data 
to solve problems in the 
context of the data 
S.ID.6.b 
Informally assess the fit of a 
function by plotting and 
analyzing residuals 
S.ID.6.c 

● Compare measures of error in data 
● Approximate scatter plots with 
graphs of simple functions 
● Graph linear equations 
● Evaluate the quality of a function’s 
agreement with data 
● Use absolute value and square 
roots in calculation of error 
● Build and modify recursive 
definitions for functions 
● Search for hidden regularity in 
tables of numbers 
● Reason about algebraic forms 
● Build models for recursively defined 
functions in function-modeling 
language 



Fit a linear function for a 
scatter plot that suggest a 
linear association 
S.ID.8 
Compute (using technology) 
and interpret the 
correlation coefficient of a 
linear fit 
 

 
  



 

 

Essential Questions  What is a function? 

 How do you compose two functions to make a new function? 

 What function undoes a given function? 

 How can you find a polynomial that agrees with a table? 

 How can you find two different functions that agree with the same table? 

 What number comes next in a sequence? 

 How are the zeros of a polynomial related to its factors? 

 How can you tell if two polynomials are equivalent without using the form-implies-function principle? 

 What is the greatest polynomial that can fit a table? 

 How do you factor nonmonic quadratics? 

 How do you factor difference and sums of cubes? 
 

Learning Objectives for Unit Students will learn to 

 write, compose, and invert functions 

 model functions in functions-modeling language 

 develop an algebraic perspective in functions 

 “work like a mathematician”—search for hidden regularity, describe patterns explicitly, and explain inconsistencies 

 establish perspectives of functions through their formal perspectives 
 

Performance tasks: Formative and Summative SWBAT answer the following types of questions: 

 What function undoes x-> 3x+7? 

 What number comes next in the sequence 1, 4, 9…? 

 What is the greatest polynomial that can fit a table with four inputs? 

 Does x2 + 4 factor over Z? 
 
Students will have to complete Mathematical Reflections for the various investigations that have students think and write about how to: 

 Demonstrate whether a table, graph, or closed-form rule is a function, compose functions, find the inverse of a function if it exists, 
and graph piecewise-defined functions 

 Use linear combinations of polynomials to determine new polynomials and find polynomials that agree with a given table 

 Divide polynomials by linear polynomials and how to use the Remainder Theorem and the Factor Theorem. 

 Factor polynomials by scaling, by finding roots, by using the sums and differences of squares and cubes, by grouping, and by 
identifying quadratic-like or cubic-like polynomials 

 
Students are responsible for a unit project that relies on using the learned skills to read through a mathematical proof and make it their 
own to understand the reasons behind the steps. 
 
Assessments: Tests, quizzes, homework, classwork 
 

CC Standards/ Lawrence 
Standards 

Language Objectives Academic 
Language 
 

Content 
Objectives 
 

Texts and 
Supplemental 
Learnings 

Cross-Content Connections 

Abbott Lawrence Academy 2016-2017 Curriculum Map:  
Subject: Advance Honors Algebra II              Grade: 10 

Unit 2  “Functions and Polynomials” (5) Weeks 



A.APR.2 
Know and apply the Remainder Theorem. 
For a polynomial p(x)  and a number a, the 
reminder on division by x-a is p(a) , so 
p(a)=0 if and only if (x-a) is a factor of p(x) 
A.APR.3 
Identify zeros of polynomials  when 
suitable factorizations are available, and 
use the zeros to construct a rough graph 
of the function defined by the polynomial   
A.APR.4 
Prove polynomial identities and use them 
to describe numerical relationship 
A.APR.6 
Rewrite simple rational expression 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 
A.APR.7 
(+) Understanding that rational expression 
from a system analogous to the rational  
numbers, closed under addition, 
subtraction, multiplication, and division by 
a nonzero rational expression; add, 
subtract, multiply, and divide rational 
expressions 
 
A.REI.2 
Solve simple rational and radical equations 
in one variable, and give examples 
showing how extraneous solutions may 
arise 
A.REI.4 
Solve quadratic equations in one variable 
A.REI.4.a 
Use the method of completing the square 
to transform any quadratic equation in x 
into an equation of the form (x-p)2=q that 
has the same solutions. Derived the 
quadratic formula from this form 
A.REI.10 
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 
straight line) 
A.REI.11 
Explain why the x-coordinate of the points 
where the graphs of the equations y=f(x) 
and y=g(x) intersect are the solution of the 

Students will be able to: 
● write, compose, and invert 
functions 
● discuss their understanding of 
functions using math vocabulary 
to describe domain, target, and 
range 
● create and represent 
functions with algebraic 
notation, graphs, and tables 
●  assess the properties of a 
function composition and 
practice finding inverses of one-
to-one functions 
● describe how to use Lagrange 
Interpolation to find a 
polynomial function to match 
and justify  any table that 
defines a function 
● show their deepen 
understanding of the Zero 
Product Property and develop 
the idea that n+1 data points 
are to determine a polynomial 
of degree n 
● decide and prove (verbally 
and written) the Reminder 
Theorem and the Factor 
Theorem 
● critique their understanding 
of the correspondence between 
roots of a polynomial and its 
linear factors 
● illustrate how the number of 
points required to complete 
determine a polynomial of 
degree n 
● model and organize factoring 
polynomials 
● express how to scale a 
quadratic equation in order to 
write a new equation that is 
simpler to factor 
● describe how learned 
techniques such as grouping 
and lumping are used in 
factoring 

● additive inverse 
● binary operation 
● composite function, 
g◦f 
● differences of cubes 
● domain 
● equal functions 
● Euclidean Property 
● function 
● identity function 
● inverse function, f-1 
● Lagrange interpolation 
● monic 
● multiplicative inverse 
● natural domain 
● normal form 
● one-to-one 
●opposite 
● piecewise-defined 
function 
● potato-and-arrow 
diagram 
● quadratic formula 
● quotient 
● range 
● rational expression 
● reciprocal 
● remainder 
● sum of cubes 
● target 
● f: A→B 
● x → y 
● ℝ (the real numbers) 
● ℤ (the integers) 
● ℚ (the rational 
numbers) 

Learning Goals 
SWBAT: 
●Decide whether a table, 
graph, or closed –form 
rule is a function 
● Use function notation 
● Decide whether two 
riles define the same 
function 
● Determine the domain, 
target, and range of a 
function  
● Compose functions 
● Decide whether a given 
function has an inverse 
● Graph piecewise-
defined functions 
● Fit polynomials to 
tables 
● Work with linear 
combinations 
● Understand the 
relationship between 
roots and factors of a 
polynomial 
● Divide polynomials by 
monic linear polynomials 
● State and use the 
Remainder Theorem and 
the Factor Theorem 
● Check that two 
polynomials of degree n 
are equivalent by 
checking n+1 function 
values 
● Write the general form 
of a function that fits a 
table 
● Factor polynomials by 
scaling 
● Factor polynomials 
using the differences and 
sums of squares 
● Factor polynomials 
using the differences and 
sums of cubes 
● Factoring polynomials 
using grouping 
● Factor polynomials by 
identifying quadratic-like 
or cubic-like polynomials 
● Factor polynomials by 
finding roots 
● Factor polynomials to 
solve polynomial 

CME Project: Algebra II 
Common Core 
 
https://www.pearsonsucce
ssnet.com/ 
http://cmeproject.edc.org/ 
 
Edmodo 
SMART Labs 

All subjects: 
The students will consider the text/lecture and 
collaborative work to engage/learn with their 
notes. They will create interactive notebooks 
based off of readings, lectures, collaborative 
work, assignments, etc. 
 
Chemistry: Students will start to address the 
ideal of polynomial identities and to start to 
describe and address number relationships as 
well as concepts of functions, making concepts 
like balanced equations 
 
Physics:  Students will begin to think of 
functions in graphic concepts to start the 
foundation of thinking about vectors and in 
terms of domain and range based on function 
behavior. 
 
Robotics:  Students will address the concept of 
binary operation and start to think of functions 
and their relationship/characteristics in terms 
of graphs and tables thinking about computer 
algebra systems 
 
English: Students will start to write conjectures 
in terms of essays/project in which they will 
make conjectures about functions and provide 
supporting evidence. 
 
History: Students will look at mathematical 
historical advancements such as the creation of 
Algebra to make connections to themselves 
and the systems arithmetically inspired on 
relations. 
 
Geometry: Students will make connections to 
the area of triangle and the Pythagorean 
Theorem 

https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/


equation f(x)=g(x) find the solutions 
approximately, e.g., using technology to 
graph the functions, make tables of 
values, or find successive approximations. 
Include cases where f(x) and/or  g(x) are 
linear, polynomial, rational, absolute 
value, exponential, and logarithmic 
functions 
 
A.SSE.1 
Interpret expressions that represent a 
quantity in terms of its context 
A.SSE.1.a 
Interpret parts of an expressions, such as 
terms, factors, and coefficient 
A.SSE.1.b 
Interpret complicated expressions by 
viewing one or more of their parts as a 
single entity 
A.SSE.2 
Use the structure of an expression to 
identify ways to rewrite it 
A.SSE.3 
Choose and produce an equivalent from 
of an expression to reveal and explain 
properties of the quantity represented by 
the expression 
A.SSE.3.a 
Factor a quadratic expression to reveal the 
zeros of the function it defines 
 
F.BF.1 
Write a function that describes a 
relationship between two quantities 
F.BF.1b 
Combine standard function types using 
arithmetic operations 
F.BF.1.c 
(+) Compose functions 
F.BF.4 
Find inverse function 
F.BF.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.4.b 
(-) Verify by composition that one function 
is the invers of another 
F.BF.4.c 
(+) Read values of an inverse function 
from a graph or a table, given that the 
function has an inverse 
F.BF.4.d 
(+)Produce an invertible function by 
restricting the domain 

equations 
 
 
Habits and Skills 
SWBAT: 
● Write, compose, and 
invert functions 
● Model functions in a 
function-modeling 
language 
● develop an algebraic 
perspective on functions  
● “Work like a 
mathematician”—search 
for hidden regularities, 
describe patterns 
explicitly, and explain 
inconsistencies 
● Establish properties of 
function 
● Use linear 
combinations of 
polynomials to determine 
new polynomials 
● Use zeros of 
polynomials to determine 
factors of polynomials 
● Find several functions 
that agree with a given 
table 
● Predict the result of 
calculations without 
having to carry them out 
● Make conjecture and 
write proof 
● Formalize previous 
experiences 
● Connect the algebra to 
the Lagrange 
interpolation 
● Rearrange polynomials 
into more useful forms. 
Sometimes a factored 
form of a polynomial is 
more useful than an 
expanded form 
● Use several techniques 
from factoring 
polynomials 
 



 
F.IF.1 
Understand that a function from one set 
(called the domain) to another set (called 
the range) assign to each element of the 
domain exactly one element of the range. 
If f is a function and x is an element of its 
domain, then f(x) denotes the output of f 
corresponding to the input x. The graph of 
f is the graph of the equation y=f(x) 
F.IF.2 
Use function notation, evaluate functions 
for input in their domains, and interpret 
statements that use function notation in 
terms of a context 
F.IF.5 
Relate the domain of a function to its 
graph and, where applicable, to the 
quantitative relationship it describes 
F.IF.7 
Graph functions expressed symbolically 
and show key features of the graph, by 
hand in simple cases and using technology 
for more complicated cases 
F.IF.7.a 
Graph linear and quadratic functions and 
show intercepts, maxima, and minima 
F.IF.7c 
Graph polynomial functions, identifying 
zeros when suitable factorizations are 
available, and showing end behavior 
 
N.Q.1 
Use units as a way to understand 
problems, and to guide the solution of 
multi-step problems; choose and interpret 
units consistently in formulas; choose and 
interpret the scale and the origin in graphs 
and data display 
 

 
  



 

Essential Questions  What are complex numbers? 

 How can you use complex numbers to solve any quadratic equation? 

 How do you represent a complex number graphically? 

 What is the graphical effect of adding two complex numbers? 

 How are the magnitude and argument of the product of two complex numbers related to the magnitude and argument of the original 
numbers? 

 

Learning Objectives for Unit Students will learn to: 
● (Extensions) see the decisions made in deciding how to calculate with complex numbers as an extension from numbers in a way that preserve 
the basic rules making sense of the behavior of these new numbers. 
● (Visualization) operate on complex numbers visually in the complex plane and make connections between the results of their calculations as 
number and as geometric objects. They will see conjugations as a reelection over the real axis, addition as a making parallelograms by translating 
vectors, and multiplication as scaling and rotations of vectors. 
● (Deductive Reasoning) make conjectures about complex numbers and to prove them through deductive reasoning or to follow the arguments 
in a presented proof. 
 
 

Performance tasks: Formative and Summative SWBAT answer the following types of questions: 

 What are two numbers have a sum of 20 and a product of 100? 

 What is the graphical effect of multiplying a complex number by i? 

 If -2+i is a root of the polynomial x3+7x2+17x+15, what is another root? 

 How can you graph the solutions to the equation x10-1=0 on the complex plane without doing many calculations? 
 
Students will have to complete Mathematical Reflections for the various investigations that have students think and write about how to: 

 Calculate with complex numbers and use complex numbers as tools to solve equations 

 Graph complex numbers as points and vectors on the complex plane 

 Calculate magnitude and direction of the complex numbers 

 Find relationships between magnitudes and arguments of factors and production as well as graph solutions to equations in the form xn-1=0 
 
Students are responsible for a unit project that relies on using the learned skills to demonstrate the relationship between cyclotomic polynomials 
and integers. 
 
 
Assessments: Tests, quizzes, homework, classwork 
 

CC Standards/ Lawrence 
Standards 

Language 
Objectives 

Academic 
Language 
 

Content Objectives 
 

Texts and 
Supplemental 
Learnings 

Cross-Content 
Connections 

A.APR.4 
Prove polynomial identities and use 
them to describe numerical relationship 
 
A.REI.4 
Solve quadratic equations in one variable 
A.REI.4.b 
Solve quadratic equations by inspection 

● describe how the set of 
complex numbers is an 
extension of the real 
numbers 
● use and model complex 
numbers as tools for solving 
equations 
● verbally discuss complex 

● Argand plane 
● argument, arg x 
●circumcenter 
● complex numbers, 
● complex plane, C 
● conjugate, 𝑧̅ 
● dilation 
● direction 

Learning Goals 
SWBAT: 
● Understand the set of complex 
numbers as an extension of the 
real numbers 
● Use complex numbers as tools 
for solving equations 
● Be fluent in complex number 

CME Project: Algebra II Common 
Core 
 
https://www.pearsonsuccessnet.
com/ 
http://cmeproject.edc.org/ 
 
Edmodo 

All subjects: 
The students will consider the 
text/lecture and collaborative work 
to engage/learn with their notes. 
They will create interactive 
notebooks based from readings, 
lectures, collaborative work, 
assignments, etc. 

Abbott Lawrence Academy 2016-2017 Curriculum Map:  
Subject: Advance Honors Algebra II              Grade: 10 

Unit 3  “Complex Numbers” (4) Weeks 

https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/


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 ± 𝑏𝑖for 
real numbers a and b. 
 
 
A.SSE.2 
Use the structure of an expression to 
identify ways to rewrite it 
A.SSE.3 
Choose and produce an equivalent form 
of an expression to reveal and explain 
properties of the quantity represented 
by the expression 
 
N.CN.1 
Know there is a complex number, I such 
that i2=-1 and every complex number has 
the for a+bi with  a and b real 
N.CN.2 
Use the relationship i2=-1 and the 
communitive, associative, and 
distributive properties to add, subtract, 
and multiply complex numbers 
N.CN.3 
(+) Find the conjugate of a complex 
number; use conjugates to find moduli 
and quotients of complex numbers 
N.CN.4 
(+) Represent complex numbers on the 
complex plain in rectangular and polar 
form (including real and imaginary 
numbers), and explain why the 
rectangular and polar forms of a given 
complex number represent the same 
number 
N.CN.5 
(+) Represent addition, subtraction, 
multiplication, and conjugation of 
complex numbers geometrically on the 
complex plane; use properties of this 
representation for computation 
N.CN.6 
(+) Calculate the distance between 
numbers in the complex plane as the 
modulus of the difference, and the 
midpoint of a segment as the average of 
the numbers at its endpoints 
N.CN.7 
Solve quadratic equations with real 
coefficients that have complex solutions 
N.CN.8 

number arithmetic with 
fluency 
● model properties of 
complex numbers by 
proving facts about 
operations on complex 
number and their 
conjugates 
● graph complex numbers 
on the complex plane 
● visualize and verbally 
describe operation on 
complex number as 
transformations on the 
complex plane 
● state and justify greater 
fluency with complex 
number calculations which 
include finding magnitude 
and direction 
● extend the concept of 
absolute value in the real 
number to magnitude in the 
complex numbers 
● visualize and represent 
complex numbers as points 
or as vectors depending on 
the context 
● describe relationships 
between magnitudes and 
arguments of factors and 
products 
● justify and explain 
relationships between 
magnitude and arguments 
of factors and products 
● prove and justify the 
relationship between 
function values of complex 
conjugates 
● model through graphing, 
the roots of equations of 
the form 𝑥𝑛 − 1 = 0 on the 
complex plane 
● visualize and model 
algebraic calculation as 
geometric transformations 
● reason deductively to 
prove conjectures about 
complex numbers 
 

●exact 
● Fundamental Theorem of 
Algebra 
● hypotenuse 
● intercept 
● irrational numbers 
● legs 
● magnitude, |z| 
● natural numbers, N  
● roots of unity 

● 𝑖 (√−1) 
● 𝑎 + 𝑏𝑖 (complex number) 
 
 

arithmetic 
● Graph complex numbers on the 
complex plane 
● Visualize operations on complex 
number as transformation on the 
complex plane 
● Develop greater fluency with 
complex number calculations, 
which include finding magnitude 
and direction 
● Describe relationships between 
magnitudes and arguments of 
factors and products 
● Prove the relationship between 
the function values of complex 
conjectures 
● Find and graph the rood of 
equations of the form 𝑥𝑛 − 1 = 0 
in the complex plane 
 
 
Habits and Skills 
SWBAT: 
● Think like an algebraist by 
examining extensions of number 
systems  
● Work with properties of 
complex numbers 
● Probe facts about operations of 
complex numbers of their 
conjugates 
● Extend the concept of absolute 
value in the real number to 
magnitude in the complex 
numbers 
● Visualize complex numbers and 
operation on them in the context 
of the complex plain 
● Represent complex numbers as 
point or as vectors, depending 
upon the context  
● Visualize algebraic calculations 
as geometric transformations 
● Tinker with complex number 
calculations to find patters and 
develop conjectures 
● Reason deductively to prove 
conjectures about the complex 
number 
 
 
 

SMART Labs  
Physics: Students will start exploring 
the idea of vectors and roots learning 
about functions act.  
 
Chemistry: Students will learn about 
complex numbers to learn more 
about accuracy versus precision. 
 
History: Students will look at 
mathematical figures of the past like 
Argand and how his discoveries have 
impacted mathematical 
developments 
 
Spanish: The concept of the 
conjugate that isn’t another way to 
state something based on the subject 
 
 



(+) Extend polynomial identities to the 
complex numbers 
N.CN.9  
(+) know the Fundamental Theorem of 
Algebra; show that it is true for quadratic 
polynomials 
 
N.MV.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 magnitude  
N.MV.4 
(+) Add and subtract vectors 
N.MV.4a 
Add vectors end-to-end, component-
wise, and by the parallelogram rule. 
Understand that the magnitude of a sum 
of two vectors I typically not the sum of 
the magnitude 
N.MV.4c 
Understand vectors subtraction v-w as 
v+(-w) where –w is the additive inverse 
of w, with the same magnitude as w and 
pointing in the opposite direction. 
Represent vector subtraction graphically 
by connecting the tips in the appropriate 
order, and perform vector subtraction 
component-wise 
N.VM.5 
(+) Multiply a vector by a scalar 
N.VM.5b 
Compute the magnitude of a scalar 
multiply cv using ||cv||=|c||v|. 
Compute the direction of cv knowing 
that when |c| not equal to 0, the 
direction of cv is either along v(for c>0) 
or against v (for c>0) 
 

 

  



 
 
 
 

Essential Questions  Why is it possible to solve systems of linear equations in matrix form? 

 What is the process of Gaussian Elimination? 

 What is a dot product? How can you represent matrix multiplication using dot product? 

 What are some special cases in which AB = BA is true for matrices A and B? 

 Is it true that a matrix associated with a reflection must be its own inverse? If so, what are some relationships that must hold for the 

entries a, b, c, and d in a 2x2 reflection matrix R = 
𝒂 𝒃
𝒄 𝒅

? 

 What is an absorbing state, and what does such a state look like in a transition matrix? 
 

Learning Objectives for Unit Students will learn to: 
● (extension) see how to extend the ideas of substitution and elimination to make the algorithm for Gaussian Elimination. They can 
systematically apply the methods to solve small systems of two linear equations in two unknown to solve larger systems. 
● (logical reasoning) prove properties of matrix calculations developing abilities to reason logically and think algebraically. 
● (Make connections) translate back and forth between real-world context and matrix calculations to see how to define matrix 
operations as they are. 
 

Performance tasks: Formative and Summative SWBAT answer the following types of questions: 

 Find x, y, and z such that 
4x – y + 4z = 1 
2x – y + 8z =11 
2x -  2y + 4z = 0 

 How can you solve this system of equations using matric inverses? What is the solution? 
x + 4y - z = -3 
2x – 2y + z = 0 
3x + y - 3z = -9 

 A transition matrix for a fixed population of 150 is 
. 𝟐 . 𝟕
. 𝟖 . 𝟑

. Does this matrix have a steady state? If so, what is it? If not, why not? 

 
Students will have to complete Mathematical Reflections for the various investigations that have students think and write about how to: 

 Solve a system of three equations in three unknowns and to use matrices and Gaussian Elimination to solve systems 

 Compute sums, differences, dot products, products, and inverses of matrices 

 Use matrix multiplication to describe geometric transformations and model situations that change over time 

 Use experimental data to compare the effect of two treatments 
 
Students are responsible for a unit project that relies on using the learned skills to use special cases of the covered material to develop 
only the properties of determinant, trace, and transpose that will be part of Pre-Calculus Common Core using matrices and algebraic 
calculations. 
 
Assessments: Tests, quizzes, homework, classwork 
 

CC Standards/ Lawrence 
Standards 

Language Objectives Academic 
Language 
 

Content Objectives 
 

Texts and Supplemental 
Learnings 

Cross-Content 
Connections 

Abbott Lawrence Academy 2016-2017 Curriculum Map:  
Subject: Advance Honors Algebra II              Grade: 10 

Unit 4  “Linear Algebra” (6) Weeks 



A.CED.2 
Create equations in two or more 
variables to represent relationships 
between quantities; graph equations 
on coordinate axes with labels and 
scales 
 
A.REI.6 
Solve systems of linear equations 
exactly and approximately (e.g., with 
graphs), focusing in two pairs of linear 
equation in two variables 
A.REI.8 
(+) Represent a system of linear 
equations as a single matrix equation in 
a vector variable 
A.REI.9 
(+) Find the invers of matrix if it exists 
and use it to solve systems of linear 
equations (using technology fir 
matrices of dimensions 3x3 or greater) 
 
N.VM.6  
(+) Use matrices to represent and 
manipulate data, e.g., to represent 
payoffs or incidence relationships in a 
network  
N.VM.7 
(+) Multiply matrices by scalars to 
produce new matrices, e.g., as when all 
of the pay offs in a game are doubled 
N.VM.8 
(+) Add, subtract, and multiply matrices 
of appropriate dimensions 
N.VM.9 
(+) Understand that, unlike 
multiplication of numbers, matrix 
multiplication for square matrices is not 
a commutative operation, but still 
satisfies the associative and distributive 
properties 
N.VM.10 
(+) Understand that the zero and 
identity matrices ply a role in matrix 
addition and multiplication similar to 
the role of 0 and 1 in the real numbers. 
The determinant of a square matrix is 
nonzero if an only if the matrix has a 
multiplicative inverse 
N.VM.11 
(+) Multiply a vector (regarded as a 
matrix with one column) by a matrix of 
suitable dimensions to produce another 
vector. Work with matrices as 
transformations of vectors 

● demonstrate how to solve a system 
of three equations in three unknowns  
● write a system of linear equations in 
matrix form or translate a matrix into 
a system of equations 
● describe and apply the process of 
Gaussian Elimination and apply it both 
by hand and with technology to solve 
a system 
● explain and demonstrate how to 
connect the results from substitution 
and elimination methods and show 
that the methods are equivalent 
● model strategies to solve a system 
of equations systematically 
● reason about how to describe an 
algorithm generally as a series of steps 
that can be applied to any situation 
● communicate and prove results 
about matrices, including the ideas of 
rows and columns and indices 
● explain and write about how to 
compute sums, differences, dot 
products, products, and inverses of 
matrices 
● interrupt and solve problems using 
matrix calculations (verbally and 
orally) 
● visualize and analyze an operation 
on a matrix as a product 
● formulate the algebraic structure of 
matrices and n-tuples 
● reason deductively to prove 
properties about matrices or find 
counter examples 
● analyze sequences of repeated 
probabilities 
● model the evolution of a system 
over time 
● determine how flexibly transitions 
between systems of real-variable 
equations and matrices function 
● reason about matrices and 
mathematical objects that are 
computed with (orally/written) 
● analyze a multistep process in 
several variables as a series of 
transition steps expressed as matrix 
multiplication 
● visualize and infer the results of 
matrix multiplication as geometric 
transformation in the coordinate 
plane 

 

● absorbing state 
● augmentation line 
●augmented matrix 
●coefficient matrix 
● determinant 
● diagonal matrices 
● dimension 
●dot product 
●eigenvalue 
●eigenvector 
●elementary row 
operation 
● elimination 
● equation labels 
● Gaussian Elimination 
● identity matrix, I 
● indices 
●inverses, A-1 
● linear combination 
● Markov chain 
●matrix 
● matrix multiplication 
● matrix transformation 
● n-tuple 
●probability transition 
matrix 
●row-reduced echelon 
form (rref) 
● scalar multiplication 
● sequence 
● steady state 
●substitution 
● transition matrix 
● triangular form 
● triangular system 
● vector representation 
● zero matrix 
● Zero Product Property 
 
 
 

Learning Goals 
SWBAT: 
● Solve a system of three 
equations in three unknowns 
● Write a system of linear 
equations in matrix form or 
translate a matrix into a system 
of equations  
● Describe and apply the 
process of Gaussian Elimination 
and apply it both by hand and 
with technology to solve a 
system 
● Communicate and prove 
results abut matrices including 
the ideas of rows and columns 
and indices 
● Compute sums, difference, 
dot products, products, and 
inverses of matrices 
● Interpret and solve problems 
using matrix calculations 
● Flexibly transition between 
systems of real-variable 
equations and matrices 
● Model the evolution of a 
system over time 
● Analyze sequences of 
repeated probabilities 
 
Habits and Skills 
SWBAT: 
● Connect the results from 
substitution and elimination 
methods and show that the 
methods are equivalent 
● Strategize to solve a system 
of equations systematically 
● Reason about how to 
describe an algorithm generally 
as a series of steps that you 
can apply to any situation 
● Visualize an operation on a 
matrix as a product 
● Explore the algebraic 
structure of matrices and n-
tuples 
● Reason deductively to prove 
properties about matrices or 
find counterexamples 
● Reason about matrices as 
mathematical objects, like 
numbers, with which you cam 
compute 
● Analyze a multistep process 

CME Project: Algebra II Common Core 
 
https://www.pearsonsuccessnet.com/ 
http://cmeproject.edc.org/ 
 
Edmodo 
SMART Labs 

All subjects: 
The students will consider 
the text/lecture and 
collaborative work to 
engage/learn with their 
notes. They will create 
interactive notebooks 
based off of readings, 
lectures, collaborative 
work, assignments, etc. 
 

https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/


N.VM.12 
(+) Work with 2x2 matrices as 
transformation of the plan, and 
interpret the absolute value of the 
determinant in terms of area 
 
S.IC.3 
Recognize the purposes of and 
difference among sample survey, 
experiments, and observational studies; 
explain how randomization relates to 
each 
S.IC.4 
Use data from randomized experiments 
to compare two treatments; use 
simulations to decide if differences 
between parameters are significant 
 

 in several variables as a series 
of transition steps expressed as 
matrix multiplication 
● Visualize the result of matrix 
multiplication as a geometric 
transformation in the 
coordinate plane 
 
 

 

  



 

Essential Questions  What is the Fundamental Law of Exponents? What are some of its corollaries? 

 How do you extend the laws of exponents to define zero, negative, and rational exponents? 

 For f(x) = bx, why is it true that f(m) • f(n) = f(m+n)? 

 Why must an exponential function have an inverse function? 

 What are some reason to use logarithms? 

 What is a logarithmic scale and when do you use it? 
 

Learning Objectives for Unit Students will learn to 
● (extension) by making strategic choices that preserve the laws of exponents to extend the set of numbers that can be used as exponents 
to include all real numbers 
● (visualization) use the graphs of exponential and logarithm functions to conjecture critical properties of these functions 
● (logical reasoning) to solve problems by reasoning about exponential and logarithmic functions using the laws of exponents and the laws 
of logarithms 
 

Performance tasks: Formative and Summative SWBAT answer the following types of questions: 

 What are the simplified forms of the expressions 40, 7-2, and 527/3? 

 If you invest $1000 in an account at 6% interest, compounded annually, how much will you have after 30 years? 

 If you invest $1000 in an account at 6% interest, compounded annually, how many years will it take until your money grows to $10000? 
 
Students will have to complete Mathematical Reflections for the various investigations that have students think and write about how to: 

 Develop the laws of exponents by extending from positive integers to include zero, negative, and rational numbers 

 Use sequences to explore exponents 

 Graph exponential functions and write rules for exponential functions given a table of inputs and outputs or two points on the graph of 
the function 

 Evaluate logarithms of any base, to use logarithms in solving exponential equations and to graph logarithmic functions 
 
Students are responsible for a unit project that relies on using the learned skills to explore the functional equation that exponential functions 
satisfy: f(x + y) = f(x) • f(y)to build an understanding of how any function that satisfies this equation must behave. 
 
Assessments: Tests, quizzes, homework, classwork 
 

CC Standards/ 
Lawrence 
Standards 

Language Objectives Academic 
Language 
 

Content Objectives 
 

Texts and Supplemental 
Learnings 

Cross-Content 
Connections 

A.CED.1  
Create equations and 
inequalities in one variable 
and use them to solve 
problems. 
 
A.REI.10 
Understand that the graph 
of an equation in two 
variables is the set of all of 
solutions plotted in the 

● evaluate expressions involving exponents, 
including zeros, negative, and rational 
exponents 
● summarize how to find missing terms in a 
geometric sequence and generate geometric 
sequences to interpret expressions involving 
rational exponents 
● model how to convert between exponential 
and radical forms for rational exponents 
● discuss how to extend the laws of 
exponents to allow the evaluation of zero, 

● arithmetic sequence 
● bn 

● base 
● change-of-base rule 
● closed-form definition 
● common logarithm, log x 
● exponent 
● exponential function 
● exponential growth 
● extension by continuity 
● functional equation 

Learning Goals 
SWBAT: 
● Review the laws of exponents 
● Evaluate expressions involving 
exponents, including zero, 
negative, and rational exponents 
● Find missing terms in a 
geometric sequence and generate 
sequences to interpret 
expressions involving rational 
exponents 

CME Project: Algebra II Common Core 
 
https://www.pearsonsuccessnet.com/ 
http://cmeproject.edc.org/ 
 
Edmodo 
SMART Labs 

All subjects: 
The students will consider 
the text/lecture and 
collaborative work to 
engage/learn with their 
notes. They will create 
interactive notebooks 
based off of readings, 
lectures, collaborative work, 
assignments, etc. 
 

Abbott Lawrence Academy 2016-2017 Curriculum Map:  
Subject: Advance Honors Algebra II              Grade: 10 
Unit 5  “Exponential and Logarithmic Functions” (5) Weeks 

https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/


coordinate plane, often 
forming a curve (which 
could be a straight line). 
A.REI.11 
Explain why the x-
coordinates of the point 
where the graph of the 
equations y=f(x) and y=g(x) 
intersect are the solutions 
of the equation f(x)=g(x) 
find the solutions 
approximating, e.g., using 
technology to graph the 
functions, make tables of 
values, or find successive 
approximations. Included 
cases where f(x) and/or 
g(x) are linear, polynomial, 
rational, absolute value, 
exponential, and 
logarithmic functions 
 
A.SSE.2 
Use the structure of an 
expression to identify was 
to rewrite it 
A.SSE.3 
Choose and produce an 
equivalent form of an 
expression to reveal and 
explain properties of the 
quantity represented by an 
expression 
A.SSE.3c 
Use the properties of 
exponents to transform 
expressions for exponential 
functions 
 
F.BF.1 
Write a function that 
describes a relationship 
between two quantities 
F.BF.1.a 
Determine an explicit 
expression, a recursive 
process, or steps for 
calculations from a context 
F.BF.2 
Write arithmetic and 
geometric sequences both 
recursively and with an 
explicit formula, use them 
to model situations, and 
translate between the two 

negative, and rational exponents. 
● reason logically and state how to verify that 
a particular interpretation of an exponent 
flows the laws of exponents. 
● generalize from specific examples to 
develop and verify identities 
● evaluate logarithm of any base using a 
calculator 
● model the use logarithms to solve for 
exponential equations 
● graph logarithmic functions 
● discuss how to reason logically from the 
definition of a logarithmic function and the 
laws of exponents to develop the laws of 
logarithms 
● visualize and model the graph of a 
logarithmic function from the graph of the 
corresponding exponential function 
● explain how to convert flexibly and 
strategically between logarithmic form and 
exponential form, and choose the best from 
to solve problems 
 

● geometric sequence 
● inverse function 
● laws of exponents 
● laws of logarithms 
● linear scale 
● log-log graph paper 
● logarithmic scale 
● monotonic 
● negative exponent 
● one-to-one 
● product model 
● rational exponent 
● real nth root 
● recursive definition 
● semilog graph paper 
● strictly decreasing 
● strictly increasing 
● unit fraction exponent 
● zero exponent 
 

● Convert between exponential 
and radical forms for rational 
exponents 
● Graph an exponential function 
to determine the equation of an 
exponential function given two 
points on its graph 
● Identify an exponential function 
from the table it generates and 
use the table to create a closed-
form or recursive definition of the 
function 
● Extend the laws of exponents to 
include all real-numbers 
exponents and express the laws 
as function equations 
● Evaluate the inverse of the 
function y=bx either exactly or by 
approximation 
● Evaluate logarithms of any base 
using a calculator 
● Use logarithms to solve 
exponential equations 
● Graph logarithmic functions 
● Graph functions using a 
logarithmic scale 
 
Habits and Skills 
SWBAT: 
● Extend the laws of exponents to 
allow evaluation of zeros, 
negative and rational exponents 
● Reason logically to verify that a 
particular interpretation of an 
exponent follows the laws of 
exponents 
● Generalize form specific 
examples to develop and verify 
identities 
● Reason by continuity to extend 
the definition of exponent to 
include all real numbers 
● Visualize exponential growth by 
examining graphs and tables of 
exponential functions 
● Draw logical conclusions from 
the laws of exponents and 
properties of exponential 
functions to solve problems and 
probe conjectures 
● Reason logically from the 
definition of a logarithmic 
function and from the laws of 
exponents to develop the laws of 
logarithms 



forms 
F.BF.5 
(+) Understand the inverse 
relationship between 
exponents and logarithms 
and use this relationship to 
solve problems involving 
logarithms and exponents 
 
F.IF.4 
For a function that models 
a relationship between two 
quantities, interpret key 
features of graphs and 
tables in terms of the 
quantities, and sketch 
graphs showing key 
features given a verbal 
description of the 
relationship. 
F.IF.7 
Graph functions expressed 
symbolically and show key 
features of the graph, by 
hand in simple cases and 
using technology for more 
complicated cases 
F.IF.7.e 
Graph exponential and 
logarithmic functions, 
showing intercept and end 
behavior, and 
trigonometric functions, 
showing period, midline, 
and amplitude 
F.IF.8.b 
Use the properties of 
exponents to interpret 
expressions for exponential 
fucntions 
 
F.LE.1 
F.LE.1.a 
F.LE.1.c 
F.LE.2 
Use function notation, 
evaluate functions for 
inputs in their domains, 
and interpret statements 
that use function notation 
in terms of context 
F.LE.3 
F.LE.4 
 
N.RN.1 

● Visualize the graph of a 
logarithmic function from the 
graph of the corresponding 
exponential function 
● Convert flexibility and 
strategically between logarithmic 
form and exponential form, and 
choose the best form to solve 
problems 
 



Explain how the definition 
of the meaning of rational 
exponents follows from 
extending the properties of 
integer exponents to those 
values, allowing for a 
notation for radicals in 
terms of rational exponents 
N.RN.2 
Rewrite expression 
involving radicals and 
rational exponents using 
the properties of 
exponents 
 
N.Q.1 
Use units as a way to 
understand problems, and 
to guide the solution of 
multi-step problems; 
choose and interpret units 
consistently in formulas; 
choose and interpret the 
scale and the origin in 
graphs and data display 
 

 
  



 

 

Essential Questions  What are the basic graphs and their equations (parent functions)? 

 What are the effects on both the graphs and their equations when the graphs are translated, stretched, shrunk, or reflected? 

 Why do dilations commute under function composition? 

 How do you compute the inverse of an affine translation? 

 How do you use the computed inverse of affine transformation to graph the original equation? 

 How do describe the effect of an affine transformation on an axis and the effect of changes in the axes on the graph of the equation? 

 How you identify the fixed points of an affine transformation and the set of affine transformations that fix a particular point? 
 

Learning Objectives for Unit Students will learn to 
● (visualization) visualize graphs as transformations of the basic graphs, seeing them as translations, scalings, and reflections or as compositions 
of these transformations 
● (making connections) experiment with changes to an equation and connect the resulting changes in the graph to the type of change in the 
equation 
● (logical reasoning) ask questions about the algebraic structure when faced with new kinds of functions—translations, dilations, and affine 
translations—to develop conjectures to answer those questions and use logical reasoning to prove their conjectures 

Performance tasks: Formative and Summative SWBAT answer the following types of questions: 

 How are the graphs of y = x2 and y = (x - 3)2 related? 

 What does the graph of (x + 1)2 + (y – 3)2 = 36 look like? 

 What does the graph of -2y = x3 – x look like? 

 How do you transform an equation of the form y = ax3 + bx2 + cx + d into one of the equations y = x3, y = x3 + x, or y = x3 – x by composing 
dilations and translations? 

 How do you use the replacing-the-axes method to sketch the graph of y = x3 + 3x2 - x + 4? 

 How do you use the replacing-the-axes method to explain the relationship between the graphs of y = x2 and y= (x – 3)2? 

 What is the fixed point for A(5,3)? 

 
Students will have to complete Mathematical Reflections for the various investigations that have students think and write about how to: 

 Relate the effects on a basic graph and on the equation of the graph of a translation, a scaling, or a reflection of the graph 

 Write any composition of translations and dilations as an affine transformation and find the inverse of a dilatation, a translation, or an affine 
transformation 

 Transform an equation into one the basic graphs, describe the effect of an affine transformation on an axis, and identify the fixed appoint on 
an affine transformation 

 
Students are responsible for a unit project that relies on using the learned skills to identify the properties that define a group through it resembles 
abstract algebra. Students will receive practice with function composition, finding inverses for functions, and understanding mathematical 
definitions and notations. 
 
Assessments: Tests, quizzes, homework, classwork 
 

CC Standards/ 
Lawrence 
Standards 

Language Objectives Academic Language 
 

Content Objectives 
 

Texts and Supplemental 
Learnings 

Cross-Content 
Connections 

Abbott Lawrence Academy 2016-2017 Curriculum Map:  
Subject: Advance Honors Algebra II              Grade: 10 

Unit 6  “Graphs and Transformations” (4) Weeks 



A.REI.10 
Understand that the graph 
of an equation in two 
variables is the set of all of 
solutions plotted in the 
coordinate plane, often 
forming a curve (which 
could be a straight line). 
 
A.SSE.3 
Choose and produce an 
equivalent form of an 
expression to reveal and 
explain properties of the 
quantity represented by an 
expression 
A.SSE.3.b 
Complete the square in a 
quadratic expression to 
reveal the maximum or 
minimum value of the 
function it defines 
 
F.BF.3 
Identify the effect on the 
graph of replacing f(x)= by 
f(x)+k, k f(x), f(kx), and  f(x 
+k) for specific values of k 
(both positive and negative 
values); find the value of k 
given the graphs. 
Experiment with the cases 
and illustrate an 
explanation of the effects 
on the graph using 
technology 
 
F.IF.4 
For a function that models 
a relationship between two 
quantities, interpret key 
features of graphs and 
tables in terms of the 
quantities, and sketch 
graphs showing key 
features given a verbal 
description of the 
relationship. 
 
F.IF.7 
Graph functions expressed 
symbolically and show key 
features of the graph, by 
hand in simple cases and 
using technology for more 

● sketch basic graphs 
● describe the effect of translation of one 
of the basics graphs on both the graph and 
the equation of the graph 
● describe and model the effect of scaling 
an axis or reflection on both the graph and 
the equation of the graph 
● compose transformations and 
sketch/model the effect of such a 
composition 
● visualize and explain variations of the 
basic graphs under translations, reflections, 
scaling, and compositions of those 
transformations 
● explore and identify transformations to a 
graph to a corresponding transformation of 
its equation 
● analyze the operation of function 
compositions on transformations 
● write any composition of translations and 
dilations as an affine transformation and 
write any affine transformation as a 
composition of a dilation and a translation 
● explain how to find the inverse of a 
dilation, a translation, or an affine 
transformation and use that inverse as a 
tool to solve equations 
● model and describe how to find 
transformations for converting a general 
quadratic or cubic into one of the basic 
graph forms 
● generalize from a series of numerical 
calculations to produce a proof for a 
property of transformations 
● summarize how to extend the idea of 
finding an inverse of a function by undoing 
its steps in reverse order to find the inverse 
of an affine transformation 
● create connections between algebraic 
calculations, such as using substitutions to 
make an equation monic or to complete 
the square and the affine transformations 
of translations and dilation 
● describe the effect of an affine 
transformation on an axis and the effect of 
changes in axes on the graph of an 
equation 
● identify the fixed points of an affine 
transformation and the set of affine 
transformations that fix a particular point 
● model transformations both as 
operations on graphs and as operations on 
coordinate axes 
● discuss how to think algebraically to 
further examine the structure of the set of 

● affine recursive function 
● affine transformation  
● completing the square 
● dilation 
● even function 
● fixed point 
● identity transformation 
● intercept 
● iterations 
● odd function 
● reflection transformation 
● replacing-the-axes method 
● socks and shoes method 
● stabilizer 
● translation 
● unit circle 
 

Learning Goals 
SWBAT: 
● Sketch basic graphs 
● Describe the effect of a 
translation of one of the basic 
graphs on both the graph and the 
equation of the graph 
● Describe the effect of scaling an 
axis or reflections of one of the 
basic graphs on both the graph 
and the equation of the graph 
● Compose transformation and 
sketch the effect of such a 
composition on one of the basic 
graphs 
● Write any composition of 
translations and dilations as an 
affine transformation and write 
any affine transformation as a 
composition of a dilation and a 
translation 
● Find the inverse of a dilation, a 
translation, or an affine 
transformation and use that 
inverse as a tool to solve 
equations 
● Find transformations for 
converting a general quadratic or 
cubic into one of the basic graph 
forms 
● Use the techniques learned to 
transform an equation into one of 
the basic graph forms and use the 
information to graph the original 
equation 
● Describe the effect of an affine 
transformation on an axis and the 
effect of changes in axes on the 
graph of an equation 
● Identify the fixed points of an 
affine transformation and the set 
of affine transformations that fix a 
particular point 
 
 
 
Habits and Skills 
SWBAT: 
● Visualize variations of the basic 
graphs under translations, 
reflections, scaling, and 
compositions of these 
transformations 
● Match a transformation of a 
graph to a corresponding 

CME Project: Algebra II Common Core 
 
https://www.pearsonsuccessnet.com/ 
http://cmeproject.edc.org/ 
 
Edmodo 
SMART Labs 

 

https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/


complicated cases 
F.IF.7.a 
Graph linear and quadratic 
functions and show 
intercepts, maxima, and 
minima 
F.IF.7.c 
Graph polynomial 
functions, identifying zeros 
when suitable factorization 
are available and showing 
end behaviors 
F.IF.7.d 
(+) Graph rational 
functions, identifying zeros 
and asymptotes when 
suitable factorizations are 
available, and showing end 
behavior 
F.IF.8.a 
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 

affine transformations 
● summarize how to make connections 
between transformations on graphs and on 
coordinate axes 
 
 

transformation of its equation 
● Analyze the operation of 
function composition on 
transformations 
● Generalize from a series of 
numerical calculations to produce 
a proof for a property of 
transformations 
● Extend the idea of finding an 
inverse of a function by undoing 
its steps in reverse order to find 
the inverse of an affine 
transformation 
● Find connections between 
algebraic calculations, such as 
using substitutions to make an 
equation monic or to complete 
the square, and the affine 
transformation of translation and 
dilation 
● Visualize transformations both 
as operations on graphs and as 
operations on coordinate axes 
● Make connections between 
transformations on graphs and on 
coordinate axes 
● Think algebraically to further 
examine the structure of the set 
of affine transformations 
 

 

 

Essential Questions  How do you make a sum table for a function and write a closed-form rule for the sum column where appropriate? 

 How do you describe and use Gauss’s method to find the sum of a sequence with a constant difference between successive terms? 

 How do you use Euclid’s method to find the sum of a sequence with a constant ratio between successive terms? 

 How do you expand ∑ notation or convert an expanded sum back to ∑ notation? 

 How do you find closed-form expressions for indefinite sums and use them to evaluate definite sums? 

 Can you develop a list of ∑ identities and recognize situations in which you can apply them? How? 

 Can you find closed-form expression for the series associated with a function? How? 

 How you find a closed-form representation for an arithmetic or geometric sequence and it associated series? 

 How do you determine whether a geometric sequence has a limit, and if it does, how do you find the limit? 

 How can you convert a repeating decimal into an exact fraction? 

 How do you generate Pascal’s Triangle and evaluate the nth row, kth column entry as (𝒏
𝒌
)? 

 How you notice and explain patterns in Pascal’s Triangle? 

 How do you use the Binomial Theorem for expanding expression of the form (𝒂 + 𝒃)n? 
 

Abbott Lawrence Academy 2016-2017 Curriculum Map:  
Subject: Advance Honors Algebra II              Grade: 10 

Unit 7  “Sequences and Series” (5) Weeks 



Learning Objectives for Unit Students will learn to 
● (visualize sums) use pictures of arrays of squares and dots to make sense of the closed forms for various sums 
● (reason about linearity) verify that the ∑ operation meet the functional equation requirements of linearity— ∑(f+g)=∑f+∑g and ∑(kf)=k(∑f) 
● (passing to the limit) develop intuition about the process of finding t a limit of a function as one variable get arbitrarily large through experiment and 
reasoning 

Performance tasks: Formative and Summative SWBAT answer the following types of questions: 

 Describe Gauss’s method for summing all integers from 1 to n. 

 Find a formula for ∑ 𝟐𝒏
𝒋=𝟎

𝒋
 in terms of n. 

 Evaluate ∑ 𝟒𝒋𝟓
𝒋=𝟏 . 

 What is ∑ (𝒌 + 𝟔𝟐𝟓
𝒌=𝟎

𝒌
)? 

 What is a recursive rule for the series associated with f(n) = 3n + 6 having initial term f(0)? 

 What is a closed form for the following recursive rule? 

𝒇(𝒏) {
𝟓, 𝒊𝒇 𝒏 = 𝟎 

𝒇(𝒏 − 𝟏) + 𝟐𝒏𝟐 + 𝟑𝒏 + 𝟐, 𝒊𝒇 𝒏 > 𝟎
 

 What is an arithmetic sequence? 

 What is a geometric sequence? 

 How do you write the repeating decimal 0.121212121212… as a fraction? 

 What is the sum of the entries in row 10 of Pascal’s Triangle? 

 What is the expanded form of (2d + 7)8? 

 What is the coefficient of x7 y3 in the expansion of (x + y)10? 
 
Students will have to complete Mathematical Reflections for the various investigations that have students think and write about how to: 

 Make a sum table for a function, write closed-form rules for the sum column, and use ∑ notation 

 Use Gauss’s method to find the sum of a sequence with constant differences and Euclid’s method to find the sum of a sequence with constant 
ratios 

 Find closed-form definitions for indefinite sums and to use the definitions to evaluate definite sums, develop and use ∑ identities, and find closed-
form expression for the series associated with a function 

 Find closed-form for arithmetic and geometric sequences and their associated series 

 Generate Pascal’s Triangle, to find and explain patterns in Pascal’s Triangle, and to use the Binomial Theorem to expand expressions 
 
Students are responsible for a unit project that relies on using the learned skills to use the line of best fit to derive the actual formula that their 
calculators use to find the line of best fit for a data set. 
 
Assessments: Tests, quizzes, homework, classwork 
 

CC Standards/ 
Lawrence Standards 

Language 
Objectives 

Academic 
Language 
 

Content Objectives 
 

Texts and 
Supplemental 
Learnings 

Cross-Content 
Connections 

A.APR.5 
(+) Know and apply the Binomial 
Theorem for the expansion of (x+y)n 
in powers of x and y for a positive 
integer n, where x and y are any 
numbers, with coefficients 
determined for example by Pascal’s 
Triangle 
 
A.SSE.1 
Interpret expressions that represents 
a quantity in terms of its context 
A.SSE.1.b 
Interpret complicated expression by 

● reason logically to 
understand how both Gauss’s 
method and Euclid’s methods 
work and choose which 
method to used for finding a 
sum and explain why, both 
verbally and in writing 
● visualize and model a sum 
geometrically to make sense of 
an algebraic pattern 
● generalize and explain a 
result from a series of 
numerical examples 
● develop a list of ∑ identities 

● arithmetic sequence 
● arithmetic series 
● associated series 
● Bernoulli’s formulas 
● Binomial Theorem 
● common difference 
● common ratio 
● constant differences 
● definite sum 
● Euclid’s method 
● figurate numbers 
● Gauss’s method 
● geometric sequence 
● geometric series 

Learning Goals 
SWBAT: 
● Make a sum table for a function and write a closed-
form rule for the sum column where appropriate 
● Use Gauss’s method to find the sum of a sequence 
with a constant difference between successive terms 
● Use Euclid’s method to find the sum of a sequence 
with a constant ration between success terms 
● Expand ∑ notation or convert an expanded sum back 
to ∑ notation 
● Find closed-from expression for indefinite sums and 
sued them to evaluate definite sums 
● Find closed-form expression for the series associated 
with a function 

CME Project: Algebra II 
Common Core 
 
https://www.pearsons
uccessnet.com/ 
http://cmeproject.edc.
org/ 
 
Edmodo 
SMART Labs 

History: Think logically by 
applying learned concepts to 
prove conjectures and justify 
calculations 

https://www.pearsonsuccessnet.com/
https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/
http://cmeproject.edc.org/


viewing one or more of their parts as 
a single entity 
A.SSE.3 
Choose and produce an equivalent 
form of an expression to reveal and 
explain properties of the quantity 
represented by an expression 
A.SSE.4 
Derive the formula for the sum of a 
finite geometric series (when the 
common ratio is not 1), and use the 
formula to solve problems 
 
F.BF.1 
Write a function that describes a 
relationship between two quantities 
F.BF.1.a Determine an explicit 
expression, a recursive process, or 
steps for calculations from a context 
F.BF.2 
Write arithmetic and geometric 
sequences both recursively and with 
an explicit formula, use them to 
model situations, and translate 
between the two forms 
 
F.IF.3 
Recognize that sequences are 
functions, sometimes defined 
recursively, whose domain is a 
subset of the integers 
 
F.LE.2 
Use function notation, evaluate 
functions for inputs in their domains, 
and interpret statements that use 
function notation in terms of context 
 
N.Q.1 
Use units as a way to understand 
problems, and to guide the solution 
of multi-step problems; choose and 
interpret units consistently in 
formulas; choose and interpret the 
scale and the origin in graphs and 
data display 
 

and recognize situation in 
which to apply them 
● find and model closed-form 
expression for the series 
associated with a function 
● generalize the steps in 
calculating definite sums to 
find a closed form for the 
indefinite sum 
● reason logically using a 
recursive definition of a 
function to develop a closed-
form definition 
● distinguishes between a 
geometric and a arithmetic 
sequence and find its closed-
form 
● determine whether a 
geometric sequence has a 
limit, and if it does, how to find 
the limit 
● reason logically to 
understand, write, and analyze 
proofs 
● generate Pascal’s Triangle 
and evaluate the nth row, kth 

column entry as (𝑛
𝑘

) 

● notice and explain patterns 
in Pascal’s Triangle 
● seek invariants or regularity 
in calculation to develop a 
conjecture 
● reason logically to prove 
conjectures 
● 

● identity 
● indefinite sum 
● index 
● limit 
● Pascal’s Triangle 
● repeating decimal 
● series associated with f 
● term  
● sigma 
● summation 

● Find a closed-form representation for an arithmetic 
sequence and its associated series 
● Find a closed-form representation for a geometric 
sequence and its associated series 
● Convert a repeating decimal into an exact fraction 
● Use the Binomial Theorem for expanding expressions 
of the form (a+b)n 

 
Habits and Skills 
SWBAT: 
● Reason logically to understand how both Gauss’s 
method and Euclid’s method work, and choose which 
method to use for finding a particular sum 
● Visualize a sum geometrically to make sense of an 
algebraic pattern 
● Generalize a result from a series of numerical 
examples 
● Visualize a complicated sum as a combination of 
different simpler sums 
● Generalize the steps in calculating definite sums to 
find a closed form for an indefinite sum 
● Visualize arithmetic and geometric series to better 
understand their behavior 
● Think about extreme cases as values of n become very 
large or terms of a sequence become very small 
 

 
  



 

Essential Questions  How do you use right triangle trigonometry to find the coordinates of a person walking on the unit circle, given an angle through which an observer 
has turned? 

 How do you evaluate the sine, cosine, and tangent function for any angle? 

 How do you solve equations involving trigonometric functions? 

 How do you sketch graphs of sine, cosine, and tangent and uses the graphs of trigonometric functions to solve problems? 

 How do you prove and use trigonometric identities? 

 How do you solve a triangle with the given information--to find all of its side lengths and angle measures? What information do you need to find all 
of a triangle’s side lengths and angle measures? What information do you need to find the area of a triangle? 

 How do you state and use the Law of Sines, Law of Cosines, Heron’s Formula? 

Learning Objectives for Unit Students will learn to 
● (extension) extend the domain of the trigonometric function in a way that preserves key properties. Students will make sense of the choices made as 
they think about the consequences of a new definition, included the fact that the tangent function will sometime be undefined. 
● (logical reasoning) prove theorems and establish identities using ideal of algebra and of geometry. They will develop coherent chose of reasoning 
and begin to develop strategies for choosing results that will lead to a desired conclusion. 
● (visualization) move flexibly between the unit circle representation and graphs of the trigonometric functions, choosing which representation to use 
depending in context 

Performance tasks: Formative and Summative SWBAT answer the following types of questions: 

 How can you extend the definitions of sine, cosine, and tangent to any angle, not just acute angles? 

 If an angle is in Quadrant IV, what can you say about the sign of its sine, cosine, and tangent? 

 What is the relationship between the equation of the unit circle and the Pythagorean Identity? 

 What do the graphs of the sine and cosine functions look like? 

 Why does the tangent function have a period of 180°? 

 What is a simple rule for finding the value of cos (90° + Ɵ)? 

 A triangle has sides of length 5, 8, and 10. What is the measure of its largest angle? 
 
Students will have to complete Mathematical Reflections for the various investigations that have students think and write about how to: 

 Review right angle trigonometry 

 Explore the relationships between points on a circle with radius 1 center at the origin and angles with vertex at the origin 

 Find the sine, cosine, and tangent of angles of any measure and to solve equations using trigonometric equations 

 Use the graphs of trigonometric functions to solve problems and to prove and use trigonometric identities 

 Solve a triangle 

 Prove and use the Law of Sines, Law of Cosines, and Heron’s Formula 
 

Students are responsible for a unit project that relies on using the learned skills to prove Brahmagupta’s Formula reading the mathematics, figure it out, 
and write up results making their own proof. 
 
Assessments: Tests, quizzes, homework, classwork 

CC Standards/ 
Lawrence Standards 

Language Objectives Academic 
Language 
 

Content Objectives 
 

Texts and Supplemental 
Learnings 

Cross-Content 
Connections 

Abbott Lawrence Academy 2016-2017 Curriculum Map:  
Subject: Advance Honors Algebra II              Grade: 10 

Unit 8  “Introduction to Trigonometry” (5) Weeks 



A.REI.10 
Understand that the graph of 
an equation in two variables is 
the set of all of solutions 
plotted in the coordinate 
plane, often forming a curve 
(which could be a straight line). 
 
 
F.IF.4 
For a function that models a 
relationship between two 
quantities, interpret key 
features of graphs and tables in 
terms of the quantities, and 
sketch graphs showing key 
features given a verbal 
description of the relationship. 
F.IF.7 
Graph functions expressed 
symbolically and show key 
features of the graph, by hand 
in simple cases and using 
technology for more 
complicated cases 
F.IF.7.e 
Graph exponential and 
logarithmic functions, showing 
intercept and end behavior, 
and trigonometric functions, 
showing period, midline, and 
amplitude 
 
F.TF.2 
Explain how the unit circle in 
the coordinate plane enables 
the extension of trigonometric 
functions to all real numbers, 
interpreted as radian measures 
of angles traversed 
counterclockwise around the 
unit circle. 
F.TF.3 
(+) Use special triangles to 
determine geometrically the 
values of sine, cosine, and 

tangent for 
𝜋

3
, 

𝜋

4
 and 

𝜋

6
, and use 

the unit circle to express the 
values of sine, cosine, and 
tangent for x, 𝜋+x, and 2𝜋-x in 
terms of their values for x, 
where x is any real number 
F.TF.4 
(+) Use the unit circle to 

● evaluate the since, cosine, and 
tangent function for any angle 
● solve and model equations 
involving trigonometric functions 
● explain the relationship between 
coordinates of a point on the unit 
circle and the angle that an observer 
at the origin must turn through to 
look at the point 
● sketch graphs of sine, cosine, and 
tangent 
● choose the appropriate 
representation—graph or unit 
circle—to understand and develop 
trigonometric identities 
● state and use the Law of Sines 
● state and use the Law of Cosines 
● state and use Heron’s Formula 
● reason logically to understand and 
produce a mathematical proof 

● ambiguous case 
● cosine 
● discontinuity 
● Heronian triangle 
● included angle 
● included side 
● Laws of Cosine 
● Laws of Sine 
● period 
● periodic function 
● sine 
● solve a triangle 
● standard position 
● tangent 
● trigonometric equation 

Learning Goals 
SWBAT: 
● Use right trigonometry to find the 
coordinates of a person walking on the 
unit circle, given an angle through which 
an observer has turned 
● Use the graphs of trigonometric 
functions to solve problems 
● Prove and use trigonometric identities 
● Solve a triangle—find all of its since 
lengths and angle measures—given 
enough information 
 
 
Habits and Skills 
SWBAT: 
● Extend the sine, cosine, and tangent 
functions carefully, in order to preserve 
key properties 
● Use logical reasoning to find all possible 
solutions to a trigonometric equation 
● Visualize relationship between graphs of 
trigonometric functions 
● Reason logically to prove trigonometric 
identities 
● Analyze given information to choose a 
solution strategy 
● Reason by continuity to examine 
extreme cases 

CME Project: Algebra II Common Core 
 
https://www.pearsonsuccessnet.com/ 
http://cmeproject.edc.org/ 
 
Edmodo 
SMART Labs 

 

https://www.pearsonsuccessnet.com/
http://cmeproject.edc.org/


explain symmetry and 
periodicity of trigonometric 
functions 
F.TF.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 
F.TF.8 
Prove the Pythagorean identity 
sin2Ө + cos2Ө= 1 and use it to 
calculate trigonometric ratios 
F.TF.9 
(+) Prove the addition and 
subtraction formulas for since, 
cosine, and tangent and use 
them to solve problems 
 
G.SRT.6 
Understand that by similarity, 
side ratios in right triangles are 
properties of the angels in the 
triangle, leading to definitions 
of trigonometric ratios for 
acute triangles 
G.SRT.7 
Explain and use the 
relationship between the sine 
and cosine of complementary 
angles 
G.SRT.8 
Use trigonometric ratios and 
the Pythagorean Theorem to 
solve right triangles in applied 
problems 
G.SRT.9 
(+) Derive the formula A=1/2 
ab since (c) for the area of a 
triangle by drawing an auxiliary 
line from a vertex 
perpendicular to the opposite 
side G.SRT.10 
(+) Prove the Laws of Sines and 
Cosines and use them to solve 
problems 
G.SRT.11 
(+) Understand and apply the 
Law of Sines and the Law of 
Cosines to find unknown 
measurements in right and 
non-right triangles  
 
N.Q.1 



Use units as a way to 
understand problems, and to 
guide the solution of multi-step 
problems; choose and interpret 
units consistently in formulas; 
choose and interpret the scale 
and the origin in graphs and 
data display 
 
 

 


