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Algebra II/Stats 2020-2021 Mathematics Pacing Guide
Unit Day

s
Standard SFOs

ACT Alignment
Resources/
Suggested
Activities

1st Nine Weeks

All Things Algebra
Unit 1: Equations &
Inequalities

7

Algebra 1 Review - Summer Work
Review/Test

Real Number System
Order of Operations
Evaluating
Simplifying Expressions

● I can classify numbers in the
real number system.

● I can use order of operations.
● I can evaluate and simplify

expressions.

N 404. Understand absolute
value in terms of distance
N 604. Apply the facts that
π is irrational and that the
square root of an integer is
rational only if that integer
is a perfect square
N 702. Apply properties of
rational numbers and the
rational number system
N 703. Apply properties of
real numbers and the real
number system, including
properties of irrational
numbers
A 201. Exhibit knowledge of
basic expressions (e.g.,
identify an expression for a
total as b + g)
A 301. Substitute whole
numbers for unknown
quantities to evaluate
expressions
A 303. Combine like terms
(e.g., 2x + 5x)
A 401. Evaluate algebraic
expressions by substituting
integers for unknown
quantities
A 402. Add and subtract
simple algebraic
expressions

Portions of Algebra
I Review Flip Book

(other great ATA
activities are
available but are
not in the ALG2
activities bundle)

8. Explain why extraneous solutions to
an equation may arise and how to
check to be sure that a candidate
solution satisfies an equation. Extend
to radical equations.

● I can solve multi-step
equations and inequalities.

● I can solve literal equations.
● I can solve absolute value

equations and inequalities.

A 503. Solve first-degree
inequalities when the method
does not involve reversing the
inequality sign
A 504. Match compound
inequalities with their graphs
on the number line (e.g.,

*Absolute value
inequalities
(Advanced only)
*LTF Interval
Notation Lesson
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–10.5 < x ≤ 20.3)
A 601. Manipulate
expressions and equations
A 602. Solve linear
inequalities when the method
involves reversing the
inequality sign
A 603. Match linear
inequalities with their graphs
on the number line
A 405. Match simple
inequalities with their
graphs on the number line
(e.g., x ≥ ––� ₅)
A 606. Solve absolute value
equations
A 701. Solve simple absolute
value inequalities
A 302. Solve one-step
equations to get integer or
decimal answers
A 403. Solve routine first
degree equations

(Advanced Only)
*ATA:
*Compound
inequalities math
lib
*Equations review
fly-swatter bingo
*Inequalities review
task cards

10. Create equations and inequalities in
one variable and use them to solve
problems. Extend to equations arising
from polynomial, trigonometric (sine
and cosine), logarithmic, radical, and
general piecewise functions.
22. Use the mathematical modeling
cycle to solve real world problems
involving polynomial, trigonometric
(sine and cosine), logarithmic, radical,
and general piecewise functions, from
the simplification of the problem
through the solving of the simplified
problem, the interpretation of its
solution, and the checking of the
solution’s feasibility.

● I can write and solve
equations from word
problems.

AF 402. Perform
straightforward
word-to-symbol translations
A 502. Solve real-world
problems by using first-degree
equations

All Things Algebra
Unit 2: Linear

6
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Functions and
Systems

17. 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. Note: Key

features include intercepts; intervals where

the function is increasing, decreasing,

positive, or negative; maximums and

minimums; symmetries (including even and

odd); end behavior; and periodicity. Extend

to polynomial, trigonometric (sine and

cosine), logarithmic, reciprocal, radical,

and general piecewise functions.

18. Relate the domain of a function to its

graph and, where applicable, to the

quantitative relationship it describes.

Extend to polynomial, trigonometric (sine

and cosine), logarithmic, reciprocal,

radical, and general piecewise functions.

● I can find domain and
range of a function.

● I can evaluate functions
using function notation.

F 401/501. Evaluate
linear, quadratic  and
polynomial functions,
expressed in function
notation, at integer values
F 505. Understand the
concept of a function as
having a well-defined
output value at each valid
input value
F 511. Use function
notation for simple
functions of two variables
A 601. Manipulate
expressions and
equations
F 506. Understand the
concept of domain and
range in terms of valid
input and output, and in
terms of function graphs

(other great ATA
activities are
available but are
not in the ALG2
activities bundle)

20. Graph functions expressed symbolically

and show key features of the graph, by

hand in simple cases and using technology

for more complicated cases. Extend to

polynomial, trigonometric (sine and

cosine), logarithmic, reciprocal, radical,

and general piecewise functions.

● I can graph linear
equations and inequalities.

● I can write the equation of
a line given a point and a
slope, two points and a
graph.

● I can determine if lines are
parallel or perpendicular
given their equations.

406. Exhibit knowledge of
slope
F 601. Relate a graph to a
situation described
qualitatively in terms of
faster change or slower
change
AF 503. Match linear
equations with their

*Skip writing in
standard form.
*Skip graphing by
intercepts.
ATA:
Portions of Algebra
I Review Flip Book
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graphs in the coordinate
plane
A 514. Determine the
slope of a line from an
equation
G 510. Determine the
slope of a line from points
or a graph

14. Explain why the x-coordinates of
the points where the graphs of the
equations y = f(x) and y = g(x) intersect
are the solutions of the equation f(x) =
g(x).

● I can solve systems of
equations by graphing,
substitution and
elimination.

● I can solve systems of
linear inequalities by
graphing.

A 604. Solve systems of
two linear equations
AF 603. Interpret and use
information from graphs in
the coordinate plane

*Skip three
variable systems.
ATA:
Systems of
Equations 3
Variable math lib
and coloring
activity

13. Create equations in two or more
variables to represent relationships
between quantities; graph equations on
coordinate axes with labels and scales
and use them to make predictions.
Extend to polynomial, trigonometric
(sine and cosine), logarithmic,
reciprocal, radical, and general
piecewise functions.
22. Use the mathematical modeling
cycle to solve real world problems
involving polynomial, trigonometric
(sine and cosine), logarithmic, radical,
and general piecewise functions, from
the simplification of the problem
through the solving of the simplified
problem, the interpretation of its

● I can write and solve linear
equations for real world
situations.

● I can write and solve
systems of equations for
real world situations.

A 502. Solve real-world
problems by using first-degree
equations

*Linear
Programming
(Advanced only if
time)
ATA:
Excellent systems
of equations
review (all 3
methods and
word problems)
task cards but not
in our activity
bundle
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solution, and the checking of the
solution’s feasibility.

All Things Algebra
Unit 3: Parent
Functions and
Transformations

6
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10. Create equations and inequalities in one

variable and use them to solve problems. Extend

to equations arising from polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions.

16. Identify the effect on the graph of replacing

𝑓(𝑥) by 𝑓(𝑥)+𝑘,𝑘·𝑓(𝑥), 𝑓(𝑘·𝑥), and 𝑓(𝑥+𝑘) for specific

values of k (both positive and negative); find the

value of k given the graphs. Experiment with

cases and illustrate an explanation of the effects

on the graph using technology. Extend to

polynomial, trigonometric (sine and cosine),

logarithmic, reciprocal, radical, and general

piecewise functions.

17. 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. Note: Key features

include intercepts; intervals where the function is

increasing, decreasing, positive, or negative;

maximums and minimums; symmetries (including

even and odd); end behavior; and periodicity.

Extend to polynomial, trigonometric (sine and

cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

18. Relate the domain of a function to its graph

and, where applicable, to the quantitative

relationship it describes. Extend to polynomial,

trigonometric (sine and cosine), logarithmic,

reciprocal, radical, and general piecewise

functions.

20. Graph functions expressed symbolically and

● I can graph and
evaluate
piecewise
functions.

● I can graph
absolute value
equations and
inequalities
using
transformations.

● I can graph
quadratic
equations and
inequalities
using
transformations.

● I can graph
quadratic
equations and
inequalities in
standard form
using the vertex
formula and a
table.

● I can find the
domain and
range of
absolute value
and quadratic
functions.

● I can find key
features of a
graph including:
domain, range,
intercepts,
increasing,
decreasing,
positive,
negative,
maximums,
minimums,

F 506. Understand the
concept of domain
and range in terms of
valid input and output,
and in terms of
function graphs

AF 604/706. Given an
equation or function,
find an equation or
function whose graph
is a translation by
specified amounts in
the horizontal and
vertical directions

AF 705. Identify
characteristics of
graphs based on a set
of conditions or on a
general equation such
as y = ax² + c

AF 603/704. Interpret
and use information
from graphs in the
coordinate plane

G 609. Recognize
special characteristics
of parabolas and
circles (e.g., the
vertex of a parabola
and the center or
radius of a circle)

*Skip greatest integer
function
*Skip graphing absolute
value with a table
*Skip converting
standard form to vertex
form (until Unit 4)
*LTF: Analysis of
Functions
*LTF Describing Graphs
*LTF Applications of
piecewise functions
*Inquiry lesson with
graphing calculators or
desmos to let students
discover the
horizontal/vertical
translations, reflection
over the x-axis and
vertical
stretch/compression.
*Use the parent function
sheet in this unit all year
long as you introduce
parent functions (chps 3,
5, 6, 7, 8)
ATA:
*Parent Function Wall
Posters - great
classroom decoration
for the entire ye
*Graphing Absolute
Value Equations and
Inequalities Cut and
Paste
*Piecewise Cut and
Paste (Linear or
Linear/AbsValue/Quadr
atic)
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show key features of the graph, by hand in simple

cases and using technology for more complicated

cases. Extend to polynomial, trigonometric (sine

and cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

symmetries
(even & odd)
and end
behavior.

*Graphing Abs. Value
Equations Stations Flip
Book
*Quadratic Functions
Triple Activity
ATA Review
Activities:
*Portions of Algebra I
Review Flip Book
*Parent Functions Sort
and Graph (Linear, Abs
Value, Quadratic,
Square Root) *Square
root graphs will not be
taught until Unit 6.  You
can delete the square
root graphs or use this
activity after Unit 6.
*Parent Functions and
Transformations
Reference Book (you
may want to distribute
this in unit 3 and then
add to this throughout
the year because it
includes linear, abs val,
quadratic, cubic,
square root, cue root,
exponential, logarithmic
and reciprocal OR use
it as a review after unit
8)

14. Explain why the x-coordinates of the points

where the graphs of the equations y = f(x) and y =

g(x) intersect are the solutions of the equation f(x)

● I can solve a
system of linear
and quadratic
functions.

AF 603/704. Interpret
and use information
from graphs in the

*Supplement systems of
linear and quadratic
equations.
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= g(x).

a. Find the approximate solutions of an equation

graphically, using tables of values, or finding

successive approximations, using technology

where appropriate. Extend to cases where f(x)

and/or g(x) are polynomial, trigonometric (sine

and cosine), logarithmic, radical, and general

piecewise functions.

coordinate plane

2nd Nine Weeks

All Things Algebra Unit
4: Solving Quadratics
and Complex Solutions

10

6. Factor polynomials using common factoring
techniques, and use the factored form of a
polynomial to reveal the zeros of the function it
defines.

7. Prove polynomial identities and use them to

describe numerical relationships.

Example: The polynomial identity 1 – xn = (1 – x)(1

+ x + x2 + x3 + … + xn-1 + xn) can be used to find the

sum of the first n terms of a geometric sequence

with common ratio x by dividing both sides of the

identity by (1 - x).

● I can factor
expressions
using greatest
common factor,
di�erences of
squares and
trinomials.

● I can solve
quadratics by
factoring.

N 601. Apply number
properties involving
prime factorization
N 401. Exhibit
knowledge of
elementary number
concepts such as ...
greatest common
factor
A 506. Identify
solutions to simple
quadratic equations
A 605. Solve
quadratic equations
A 507. Solve
quadratic equations
in the form (x + a)(x
+ b) = 0, where a
and b are numbers
or variables
A 508. Factor simple
quadratics (e.g., the
difference of squares
and perfect square
trinomials)

MAKE SURE STUDENTS
CAN FACTOR!

ATA:
*Portions of Algebra I
Review Flip Book
*Quadratic Equations
Mazes
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A 509. Work with
squares and square
roots of numbers

14. Explain why the x-coordinates of the points

where the graphs of the equations y = f(x) and y =

g(x) intersect are the solutions of the equation f(x)

= g(x).

a. Find the approximate solutions of an equation

graphically, using tables of values, or finding

successive approximations, using technology

where appropriate. Extend to cases where f(x)

and/or g(x) are polynomial, trigonometric (sine

and cosine), logarithmic, radical, and general

piecewise functions.

● I can solve
quadratics by
graphing.

A 506. Identify
solutions to simple
quadratic equations
A 605. Solve
quadratic equations

1. Identify numbers written in the form a + bi,

where a and b are real numbers and i^2 = –1, as

complex numbers.

a. Add, subtract, and multiply complex numbers

using the commutative, associative, and

distributive properties.

11. Solve quadratic equations with real coefficients

that have complex solutions.

● I can solve
quadratics by
square roots.

● I can identify the
parts of complex
numbers.

● I can add,
subtract and
multiply complex
numbers.

N 504. Exhibit some
knowledge of the
complex numbers
N 606. Multiply two
complex numbers
N 704. Apply
properties of
complex numbers
and the complex
number system
A 506. Identify
solutions to simple
quadratic equations
A 605. Solve
quadratic equations

*ATA:
*Complex Numbers
Coloring Activity
*Complex Numbers
Scavenger Hunt
*Complex Numbers
Triples Activity
*Quadratic Equations
Mazes

11. Solve quadratic equations with real coefficients

that have complex solutions.

● I can solve
quadratics by
completing the
square.

A 601. Manipulate
expressions and
equations
A 506. Identify
solutions to simple
quadratic equations
A 605. Solve

*ATA:
*Vertex Form & Factored
Form of Quadratic
Equations
*Quadratic Equations
Mazes



Decatu� Cit� School�
Grades 9-12 Math PLC

quadratic equations

11. Solve quadratic equations with real coefficients

that have complex solutions.

● I can solve
quadratics by
the quadratic
formula.

A 601. Manipulate
expressions and
equations
A 506. Identify
solutions to simple
quadratic equations
A 605. Solve
quadratic equations

*ATA:
*Quadratic Equations Flip
Book
*Quadratic Equations
Gone Fishin’ Game
*Quadratic Equations
Mazes

10. Create equations and inequalities in one

variable and use them to solve problems. Extend

to equations arising from polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions.

13. Create equations in two or more variables to

represent relationships between quantities; graph

equations on coordinate axes with labels and

scales and use them to make predictions. Extend

to polynomial, trigonometric (sine and cosine),

logarithmic, reciprocal, radical, and general

piecewise functions.

● I can set up and
solve quadratic
application
problems.

F 504. Attend to the
difference between a
function modeling a
situation and the
reality of the situation

*Skip quadratic
regression
*TPT Projectile Motion
Scavenger Hunt
*Look at my Potato
Launcher comic, graph
and equations

All Things Algebra Unit
5: Polynomial Functions

8

● I can use
exponent rules.

● I can add,
subtract and
multiply
polynomials

A 404. Multiply two
binomials
N 602. Apply number
properties involving
even/odd numbers
and factors/multiples
N 603. Apply number
properties involving
positive/negative
numbers
A 505. Add, subtract,

*ATA:
Portions of Algebra I
Review Flip Book
*Dividing Polynomials
Math Lib (skip)
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and multiply
polynomials
A 510. Work with
cubes and cube
roots of numbers
A 512. Work
problems involving
positive integer
exponents

6. Factor polynomials using common factoring
techniques, and use the factored form of a
polynomial to reveal the zeros of the function it
defines.

7. Prove polynomial identities and use them to

describe numerical relationships.

Example: The polynomial identity 1 – xn = (1 – x)(1

+ x + x2 + x3 + … + xn-1 + xn) can be used to find the

sum of the first n terms of a geometric sequence

with common ratio x by dividing both sides of the

identity by (1 - x).

● I can factor
polynomials.

● I can solve
polynomials by
factoring.

A 601. Manipulate
expressions and
equations
N 601. Apply number
properties involving
prime factorization
A 509. Work with
squares and square
roots of numbers
A 510. Work with
cubes and cube
roots of numbers

MAKE SURE STUDENTS
CAN FACTOR!
*ATA:
*Factoring Polynomials
Gone Fishin Game
*Factoring Polynomials
Task Cards
*Factoring Polynomials
Review Flip Book
*Polynomial Equations
Coloring Activity
*Polynomial Equations
Math Lib

● I can perform
function
operations.
(Regular if time
and  include for
Advanced)

● I can perform
composition of
functions.
(Regular if time
and include for
Advanced)

F 507. Interpret
statements that use
function notation in
terms of their context
F 604. Evaluate
composite functions at
integer values
F 708. Write an
expression for the
composite of two
simple functions
F 508. Find the
domain of polynomial
functions and rational

ATA:
*Function Operations
and Compositions
Coloring Activity
*Function Operations
and Compositions Mazes
*Function Operations
and Compositions
Scavenger Hunt
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functions

17. 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. Note: Key features

include intercepts; intervals where the function is

increasing, decreasing, positive, or negative;

maximums and minimums; symmetries (including

even and odd); end behavior; and periodicity.

Extend to polynomial, trigonometric (sine and

cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

18. Relate the domain of a function to its graph

and, where applicable, to the quantitative

relationship it describes. Extend to polynomial,

trigonometric (sine and cosine), logarithmic,

reciprocal, radical, and general piecewise

functions.

16. Identify the effect on the graph of replacing 𝑓(𝑥)

by 𝑓(𝑥)+𝑘,𝑘·𝑓(𝑥), 𝑓(𝑘·𝑥), and 𝑓(𝑥+𝑘) for specific values

of k (both positive and negative); find the value of

k given the graphs. Experiment with cases and

illustrate an explanation of the effects on the graph

using technology. Extend to polynomial,

trigonometric (sine and cosine), logarithmic,

reciprocal, radical, and general piecewise

functions.

20. Graph functions expressed symbolically and

show key features of the graph, by hand in simple

cases and using technology for more complicated

cases. Extend to polynomial, trigonometric (sine

● I can graph
cubic functions
with
transformations.

● I can graph
polynomials
using zeros and
end behavior.  I
can find max
and mins of a
polynomial
function with a
graphing
calculator.

● I can find key
features of a
graph including:
domain, range,
intercepts,
increasing,
decreasing,
positive,
negative,
maximums,
minimums,
symmetries
(even &odd) and
end behavior.

F 508. Find the
domain of polynomial
functions and rational
functions

F 506. Understand the
concept of domain
and range in terms of
valid input and output,
and in terms of
function graphs

F 509. Find the range
of polynomial
functions

AF 604/706. Given an
equation or function,
find an equation or
function whose graph
is a translation by
specified amounts in
the horizontal and
vertical directions

AF 705. Identify
characteristics of
graphs based on a set
of conditions or on a
general equation such
as y = ax² + c

AF 603/704. Interpret
and use information
from graphs in the
coordinate plane

*Supplement graphing
cubic functions with
transformations

A+ Desmos Graphing
Cubic Equations Card
Sort

*Supplement with
even/odd/neither
function handout

ATA:
Graphing Polynomial
Functions Flip Book
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and cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

a. Graph polynomial functions expressed

symbolically, identifying zeros when suitable

factorizations are available, and showing end

behavior.

10. Create equations and inequalities in one

variable and use them to solve problems. Extend

to equations arising from polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions.

13. Create equations in two or more variables to

represent relationships between quantities; graph

equations on coordinate axes with labels and

scales and use them to make predictions. Extend

to polynomial, trigonometric (sine and cosine),

logarithmic, reciprocal, radical, and general

piecewise functions.

22. Use the mathematical modeling cycle to solve

real world problems involving polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions, from the

simplification of the problem through the solving

of the simplified problem, the interpretation of its

solution, and the checking of the solution’s

feasibility.

● I can set up and
solve real world
problems
modeled by
polynomials.

AF 603/704. Interpret
and use information
from graphs in the
coordinate plane
F 504. Attend to the
difference between a
function modeling a
situation and the
reality of the situation

*Roller Coaster
Polynomials

A+ Polynomial
Applications

3rd Nine Weeks

All Things Algebra
(Algebra 1 Unit 1 and
PreCal Unit 10): Matrices

5 2. Use matrices to represent and manipulate data.

3. Multiply matrices by scalars to produce new

matrices.

4. Add, subtract, and multiply matrices of

● I can name
dimensions of a
matrix.

● I can use

N 406. Add two
matrices that have
whole number
entries
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appropriate dimensions. matrices to
represent and
manipulate data.

● I can multiply
matrices by a
scalar.

● I can add,
subtract and
multiply
matrices.

505. Add and
subtract matrices
that have integer
entries
N 607. Use relations
involving addition,
subtraction, and
scalar multiplication
of vectors and of
matrices
N 705. Multiply
matrices
N 706. Apply
properties of
matrices and
properties of
matrices as a
number system

5. Describe the roles that zero and identity

matrices play in matrix addition and

multiplication, recognizing that they are similar to

the roles of 0 and 1 in the real numbers.

a. Find the additive and multiplicative inverses of

square matrices, using technology as appropriate.

b. Explain the role of the determinant in

determining if a square matrix has a

multiplicative inverse.

● I can use the
zero and identity
matrices.

● I can find the
inverse of a
matrix.

● I can find the
determinant of a
matrix.

All Things Algebra Unit
6: Radical Functions

10

● I can simplify
radicals with
various index
values.

● I can add,
subtract,
multiply and

A 601. Manipulate
expressions and
equations
A 509. Work with
squares and square
roots of numbers
A 510. Work with

*ATA:
*Simplifying Radicals
Mazes
*Simplifying Radical
Expressions Math Lib (all
operations)
*Radical Operations
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divide
radical
expressions.

cubes and cube
roots of numbers
N 601. Apply number
properties involving
prime factorization
N 602. Apply number
properties involving
even/odd numbers
and factors/multiples
N 603. Apply number
properties involving
positive/negative
numbers

(with higher indexes)
Coloring Activity
ATA Review Activities :
*Portions of Algebra I
Review Flip Book

● I can write
radicals as
expressions with
rational
exponents.

● I can use
exponent rules
with rational
exponents.

● (If time in
regular; include
with Advanced)

N 605. Apply
properties of
rational exponents

*If time - include rational
exponents
*ATA:
*Rational Exponents
Mazes
*Rational Exponents
Puzzle

12. Solve simple equations involving exponential,

radical, logarithmic, and trigonometric functions

using inverse functions.
8. Explain why extraneous solutions to an equation may

arise and how to check to be sure that a candidate

solution satisfies an equation. Extend to radical

equations.

● I can solve
radical
equations.

A 601. Manipulate
expressions and
equations

*ATA:
*Radical Equations (with
higher indexes) Coloring
Activity
*Radical Equations (with
higher indexes) Pyramid
Sum Puzzle
*Radical Equations (with
higher indexes)  Task
Cards

16. Identify the effect on the graph of replacing 𝑓(𝑥)

by 𝑓(𝑥)+𝑘,𝑘·𝑓(𝑥), 𝑓(𝑘·𝑥), and 𝑓(𝑥+𝑘) for specific values

● I can graph
square root and

F 506. Understand the
concept of domain

*ATA:
Parent Functions Sort
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of k (both positive and negative); find the value of

k given the graphs. Experiment with cases and

illustrate an explanation of the effects on the graph

using technology. Extend to polynomial,

trigonometric (sine and cosine), logarithmic,

reciprocal, radical, and general piecewise

functions.

17. 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. Note: Key features

include intercepts; intervals where the function is

increasing, decreasing, positive, or negative;

maximums and minimums; symmetries (including

even and odd); end behavior; and periodicity.

Extend to polynomial, trigonometric (sine and

cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

18. Relate the domain of a function to its graph

and, where applicable, to the quantitative

relationship it describes. Extend to polynomial,

trigonometric (sine and cosine), logarithmic,

reciprocal, radical, and general piecewise

functions.

20. Graph functions expressed symbolically and

show key features of the graph, by hand in simple

cases and using technology for more complicated

cases. Extend to polynomial, trigonometric (sine

and cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

e. Graph square root and cube root functions

expressed symbolically

cube root
functions using
transformations.

● I can find key
features of a
graph including:
domain, range,
intercepts,
increasing,
decreasing,
positive,
negative,
maximums,
minimums,
symmetries
(even & odd)
and end
behavior.

and range in terms of
valid input and output,
and in terms of
function graphs
AF 604/706. Given an
equation or function,
find an equation or
function whose graph
is a translation by
specified amounts in
the horizontal and
vertical directions
AF 705. Identify
characteristics of
graphs based on a set
of conditions or on a
general equation such
as y = ax² + c
AF 603/704. Interpret
and use information
from graphs in the
coordinate plane

and Graph (Linear, Abs
Value, Quadratic,
Square Root)
*Square root graphs
will not be taught until
Unit 6.  You can delete
the square root graphs
or use this activity after
Unit 6.
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f. Compare the graphs of inverse functions and the

relationships between their key features, including

but not limited to quadratic, square root,

exponential, and logarithmic functions.

● I can compare
inverse
functions.

22. Use the mathematical modeling cycle to solve

real world problems involving polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions, from the

simplification of the problem through the solving

of the simplified problem, the interpretation of its

solution, and the checking of the solution’s

feasibility.

10. Create equations and inequalities in one

variable and use them to solve problems. Extend

to equations arising from polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions.

13. Create equations in two or more variables to

represent relationships between quantities; graph

equations on coordinate axes with labels and

scales and use them to make predictions. Extend

to polynomial, trigonometric (sine and cosine),

logarithmic, reciprocal, radical, and general

piecewise functions.

● I can write and
solve real world
problems
modeled by a
radical.

*Supplement with
applications of radical
equations

All Things Algebra Unit
7: Exponential and
Logarithmic Functions

10

9. For exponential models, express as a logarithm

the solution to abct = d, where a, c, and d are real

numbers and the base b is 2 or 10; evaluate the

logarithm using technology to solve an exponential

equation.

● I can evaluate a
logarithm using
technology.

● I can change
between
exponential and

F 702. Build functions
for relations that are
exponential
F 707. Exhibit
knowledge of
logarithms

*If time - include
properties of logarithms
(Advanced should cover
the properties)
*Skip natural logarithms
(regular)
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logarithmic
form.

A 601. Manipulate
expressions and
equations

*ATA:
*Expanding and
Condensing Logarithms
Math Lib

12. Solve simple equations involving exponential,

radical, logarithmic, and trigonometric functions

using inverse functions.

● I can solve
exponential and
logarithmic
equations.

F 702. Build functions
for relations that are
exponential
F 707. Exhibit
knowledge of
logarithms
A 601. Manipulate
expressions and
equations

*ATA:
*Exponential Equations
(with a common base)
Coloring Activity
*Exponential Equations
(with a common base)
Math Lib
*Exponential Equations
(with a common base)
Pyramid Sum Puzzle
*Logarithmic Equations
Pyramid Sum Puzzle
*Exponential and
Logarithmic Equations
Scavenger Hunt

22. Use the mathematical modeling cycle to solve

real world problems involving polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions, from the

simplification of the problem through the solving

of the simplified problem, the interpretation of its

solution, and the checking of the solution’s

feasibility.

10. Create equations and inequalities in one

variable and use them to solve problems. Extend

to equations arising from polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions.

13. Create equations in two or more variables to

represent relationships between quantities; graph

equations on coordinate axes with labels and

● I can write and
solve
applications of
exponential and
logarithmic
function
problems.

F 702. Build functions
for relations that are
exponential
F 707. Exhibit
knowledge of
logarithms
A 601. Manipulate
expressions and
equation

*ATA:
Compound Interest Math
Lib
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scales and use them to make predictions. Extend

to polynomial, trigonometric (sine and cosine),

logarithmic, reciprocal, radical, and general

piecewise functions.

16. Identify the effect on the graph of replacing 𝑓(𝑥)

by 𝑓(𝑥)+𝑘,𝑘·𝑓(𝑥), 𝑓(𝑘·𝑥), and 𝑓(𝑥+𝑘) for specific values

of k (both positive and negative); find the value of

k given the graphs. Experiment with cases and

illustrate an explanation of the effects on the graph

using technology. Extend to polynomial,

trigonometric (sine and cosine), logarithmic,

reciprocal, radical, and general piecewise

functions.

17. 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. Note: Key features

include intercepts; intervals where the function is

increasing, decreasing, positive, or negative;

maximums and minimums; symmetries (including

even and odd); end behavior; and periodicity.

Extend to polynomial, trigonometric (sine and

cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

18. Relate the domain of a function to its graph

and, where applicable, to the quantitative

relationship it describes. Extend to polynomial,

trigonometric (sine and cosine), logarithmic,

reciprocal, radical, and general piecewise

functions.

20. Graph functions expressed symbolically and

show key features of the graph, by hand in simple

● I can graph
exponential and
logarithmic
functions using
transformation,
intercepts and
end behavior.

● I can find the
domain and
range of
exponential and
logarithmic
functions.

● I can find key
features of a
graph including:
domain, range,
intercepts,
increasing,
decreasing,
positive,
negative,
maximums,
minimums,
symmetries
(even & odd)
and end
behavior.

F 506. Understand the
concept of domain
and range in terms of
valid input and output,
and in terms of
function graphs

AF 604/706. Given an
equation or function,
find an equation or
function whose graph
is a translation by
specified amounts in
the horizontal and
vertical directions

AF 705. Identify
characteristics of
graphs based on a set
of conditions or on a
general equation such
as y = ax² + c

AF 603/704. Interpret
and use information
from graphs in the
coordinate plane

*ATA:
*Graphing Exponential
Functions Flip Book

*Graphing Logarithmic
Functions Flip Book
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cases and using technology for more complicated

cases. Extend to polynomial, trigonometric (sine

and cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

c. Graph logarithmic functions expressed

symbolically, showing intercepts and end behavior.

4th Nine Weeks

All Things Algebra Unit
8: Rational Functions -
SECTION 6 ONLY
And Average rate of
change (AROC) from
Precal Unit 2

3

20. Graph functions expressed symbolically and

show key features of the graph, by hand in simple

cases and using technology for more complicated

cases. Extend to polynomial, trigonometric (sine

and cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

d. Graph reciprocal functions expressed

symbolically, identifying horizontal and vertical

asymptotes.

● I can graph
rational
functions using
transformations.

● I can identify
vertical and
horizontal
asymptotes.

● I can find key
features of a
graph including:
domain, range,
intercepts,
increasing,
decreasing,
positive,
negative,
maximums,
minimums,
symmetries
(even & odd)
and end
behavior.

A 513. Determine
when an expression is
undefined

F 506. Understand the
concept of domain
and range in terms of
valid input and output,
and in terms of
function graphs
F 508. Find the
domain of polynomial
functions and rational
functions
F 510. Find where a
rational function’s
graph has a vertical
asymptote
AF 604/706. Given an
equation or function,
find an equation or
function whose graph
is a translation by
specified amounts in
the horizontal and
vertical directions
AF 705. Identify

*ATA:
*Most ATA chapter 8
activities are Precal
standards, not Alg 2
standards
*Graphing Reciprocal
(and Rational Functions)
Stations Flip Book
ATA Review
Activities:

Parent Functions and
Transformations
Reference Book (you
may want to distribute
this in unit 3 and then
add to this throughout
the year because it
includes linear, abs val,
quadratic, cubic,
square root, cue root,
exponential, logarithmic
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characteristics of
graphs based on a set
of conditions or on a
general equation such
as y = ax² + c
AF 603/704. Interpret
and use information
from graphs in the
coordinate plane

and reciprocal OR use
it as a review after unit
8)

19. 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. Extend to polynomial,
trigonometric (sine and cosine), logarithmic,
reciprocal, radical, and general piecewise
functions.

● I can calculate
and interpret the
average rate of
change given
symbolically, a
table or a graph.

F 601. Relate a graph
to a situation
described qualitatively
in terms of faster
change or slower
change
G 510. Determine
the slope of a line
from points or a
graph

*Supplement Average
Rate of Change from
ATA Precal Unit 2

15. Compare properties of two functions each

represented in a different way (algebraically,

graphically, numerically in tables, or by verbal

descriptions). Extend to polynomial, trigonometric

(sine and cosine), logarithmic, radical, and general

piecewise functions.

● I can compare
functions given
their graph,
equation, table,
and verbal
description.

*Supplement for
standard 15 (possibly A+
Frantic Functions?)

All Things Algebra Unit
12: Trigonometry

12

Trig Review

● I can use 6 basic
trig ratios to find
missing parts of
a right triangle.

G 404. Find the length
of the hypotenuse of a
right triangle when
only very simple
computation is
involved (e.g., 3-4-5
and 6-8-10 triangles)
G 508. Given the
length of two sides of
a right triangle, find
the third when the
lengths are

*Review SOH CAH TOA
and application
problems
(6 basic trig functions)

*Skip proving trig
identities

*Skip sum, di�erence,
double-angle, half-angle
identities
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Pythagorean triples
G 509. Express the
sine, cosine, and
tangent of an angle in
a right triangle as a
ratio of given side
lengths
G 602. Use the
Pythagorean theorem
G 603. Apply
properties of
30°-60°-90°,
45°-45°-90°, similar,
and congruent
triangles
G 604. Apply basic
trigonometric ratios to
solve right-triangle
problems

*Supplement for
standard #15
ATA Activities NOT IN
ALG 2 Course of Study
*Double-Angle &
Half-Angle Identities
Math Lib
*Graphing Trigonometric
Functions Flip Book (sin,
cos, tan, csc, sec, cot)
*Sum and Di�erence of
Angles Identities - Triples
Activity
*Trigonometric Identities
Math Lib

34. Define the radian measure of an angle as the

constant of proportionality of the length of an arc

it intercepts to the radius of the circle; in particular,

it is the length of the arc intercepted on the unit

circle.

● I can define the
radian measure
of an angle.

● I can convert
between
degrees and
radians.

G 405. Use geometric
formulas when all
necessary information
is given

*ATA:
*Converting Degrees and
Radians Mazes

21. Explain how the unit circle in the coordinate

plane enables the extension of trigonometric

functions to all real numbers, interpreted as radian

measures of angles traversed counterclockwise

around the unit circle, building on work with

non-right triangle trigonometry.

● I can find
reference angles
and coterminal
angles.

● I can find exact
trig values using
the unit circle.

F 704. Exhibit
knowledge of unit
circle trigonometry
G 509. Express the
sine, cosine, and
tangent of an angle in
a right triangle as a
ratio of given side
lengths
G 602. Use the
Pythagorean theorem
G 603. Apply
properties of

*Reference Angles and
Coterminal Angles Mazes
*Unit Circle Mazes
*Unit Circle Triples Mazes
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30°-60°-90°,
45°-45°-90°, similar,
and congruent
triangles
G 604. Apply basic
trigonometric ratios to
solve right-triangle
problems

16. Identify the effect on the graph of replacing 𝑓(𝑥)

by 𝑓(𝑥)+𝑘,𝑘·𝑓(𝑥), 𝑓(𝑘·𝑥), and 𝑓(𝑥+𝑘) for specific values

of k (both positive and negative); find the value of

k given the graphs. Experiment with cases and

illustrate an explanation of the effects on the graph

using technology. Extend to polynomial,

trigonometric (sine and cosine), logarithmic,

reciprocal, radical, and general piecewise

functions.

17. 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. Note: Key features

include intercepts; intervals where the function is

increasing, decreasing, positive, or negative;

maximums and minimums; symmetries (including

even and odd); end behavior; and periodicity.

Extend to polynomial, trigonometric (sine and

cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

18. Relate the domain of a function to its graph

and, where applicable, to the quantitative

relationship it describes. Extend to polynomial,

trigonometric (sine and cosine), logarithmic,

reciprocal, radical, and general piecewise

● I can graph sin
and cosine
functions using
period, midline,
amplitude and
transformations.

● I can find key
features of a
graph including:
domain, range,
intercepts,
increasing,
decreasing,
positive,
negative,
maximums,
minimums,
symmetries, end
behavior and
periodicity.

F 705. Match graphs
of basic trigonometric
functions with their
equations
F 506. Understand the
concept of domain
and range in terms of
valid input and output,
and in terms of
function graphs
AF 604/706. Given an
equation or function,
find an equation or
function whose graph
is a translation by
specified amounts in
the horizontal and
vertical directions
AF 705. Identify
characteristics of
graphs based on a set
of conditions or on a
general equation such
as y = ax² + c
AF 603/704. Interpret
and use information
from graphs in the
coordinate plane

*ATA:
*Graphing Trigonometric
Functions Flip Book (sin,
cos, tan with
translations)
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functions.

20. Graph functions expressed symbolically and

show key features of the graph, by hand in simple

cases and using technology for more complicated

cases. Extend to polynomial, trigonometric (sine

and cosine), logarithmic, reciprocal, radical, and

general piecewise functions.

b. Graph sine and cosine functions expressed

symbolically, showing period, midline, and

amplitude.

15. Compare properties of two functions each

represented in a different way (algebraically,

graphically, numerically in tables, or by verbal

descriptions). Extend to polynomial, trigonometric

(sine and cosine), logarithmic, radical, and general

piecewise functions.

● I can compare
functions given
their graph,
equation, table,
and verbal
description.

Supplement this
standard

35. Choose trigonometric functions (sine and

cosine) to model periodic phenomena with

specified amplitude, frequency, and midline.

10. Create equations and inequalities in one

variable and use them to solve problems. Extend

to equations arising from polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions.

13. Create equations in two or more variables to

represent relationships between quantities; graph

equations on coordinate axes with labels and

scales and use them to make predictions. Extend

to polynomial, trigonometric (sine and cosine),

logarithmic, reciprocal, radical, and general

piecewise functions.

● I can write the
equation of a
trig function
given the graph.

● I can solve real
word problems
using
trigonometry.

12. Solve simple equations involving exponential, ● I can solve F 706. Use *ATA:
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radical, logarithmic, and trigonometric functions

using inverse functions.
simple trig
equations.

trigonometric
concepts and basic
identities to solve
problems

*Trigonometric Equations
Coloring Activity

36. Prove the Pythagorean identity sin2 (θ) + cos2

(θ) = 1 and use it to calculate trigonometric ratios.

● I can use the
pythagorean
identities to
calculate
trigonometric
ratios.

F 706. Use
trigonometric
concepts and basic
identities to solve
problems

37. Derive and apply the formula A = ½·ab·sin(C)

for the area of a triangle by drawing an auxiliary

line from a vertex perpendicular to the opposite

side, extending the domain of sine to include right

and obtuse angles.

● I can derive and
apply the
formula
A =1/2absinC

● I can solve real
word problems
using
trigonometry.

G 405. Use geometric
formulas when all
necessary information
is given

ATA:
*Area of Triangles (using
trigonometry) Math Lib

38. Derive and apply the Law of Sines and the Law

of Cosines to find unknown measurements in right

and non-right triangles. Extend the domain of sine

and cosine to include right and obtuse angles.

Examples: surveying problems, resultant forces

22. Use the mathematical modeling cycle to solve

real world problems involving polynomial,

trigonometric (sine and cosine), logarithmic,

radical, and general piecewise functions, from the

simplification of the problem through the solving

of the simplified problem, the interpretation of its

solution, and the checking of the solution’s

feasibility.

● I can derive and
apply the Law of
SInes and
Cosines

● I can solve real
word problems
using
trigonometry.

G 405. Use geometric
formulas when all
necessary information
is given

ATA:
*Law of Sines and the
Ambiguous Case Cut
and Paste Activity

***Trigonometry Review
Escape Room Activity

All Things Algebra Unit
11: Probability &
Statistics

7
23. Use mathematical and statistical reasoning

about normal distributions to draw conclusions

● Classes of 20-21
and 21-22: I can
use the

S 506. Recognize that
when a statistical
model is used, model

*Teachers will need to
supplement for many of
the statistics standards
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and assess risk; limit to informal arguments.

Example: If candidate A is leading candidate B by

2% in a poll which has a margin of error of less

than 3%, should we be surprised if candidate B

wins the election?

24. Design and carry out an experiment or survey

to answer a question of interest, and write an

informal persuasive argument based on the

results.

Example: Use the statistical problem-solving cycle

to answer the question, “Is there an association

between playing a musical instrument and doing

well in mathematics?”

25. From a normal distribution, use technology to

find the mean and standard deviation and estimate

population percentages by applying the empirical

rule.

a. Use technology to determine if a given set of

data is normal by applying the empirical rule.

b. Estimate areas under a normal curve to solve

problems in context, using calculators,

spreadsheets, and tables as appropriate.

26. Describe the purposes of and differences

among sample surveys, experiments, and

observational studies; explain how randomization

relates to each.

Examples: random assignment in experiments,

random selection in surveys and observational

studies

27. Distinguish between a statistic and a parameter

and use statistical processes to make inferences

about population parameters based on statistics

from random samples from that population.

fundamental
counting
principle.  I can
find the value of
a permutation
and
combination. I
can find simple,
compound,
conditional and
mutually
exclusive/non-m
utually exclusive
probabilities.

● Review - I can
find the mean,
median, mode
and range of a
set of data
values.

● I can make an
informal
statistical
argument using
the correct
statistical
vocabulary
(experiment,
survey,
parameter,
statistic, random
sample, bias,
etc).

● I can design and
interpret an
experiment or
survey
informally.

● I can explain
how
randomization

values typically di�er
from actual values

S 606. Recognize the
concept of
independence
expressed in
real-world contexts

S 703. Understand
the role of
randomization in
surveys, experiments,
and observational
studies

S 705. Recognize that
part of the power of
statistical modeling
comes from looking at
regularity in the
differences between
actual values and
model values

REVIEW:
S 501. Calculate the
average given the
frequency counts of
all the data values
S 502. Manipulate
data from tables and
charts
S 503. Compute
straightforward
probabilities for
common situations
S 601. Calculate or
use a weighted
average
S 602. Interpret and
use information from
tables and charts,
including two-way

*Students in Algebra 2 in
20-21 and 21-22 will need
probability enrichment
because of standards
being moved to Algebra I
(Homeworks 1-3)

Random selection cause
and e�ect chart

A+ Empirical Rule and
Z-Score Activity

Other A+ lessons

*ATA:

Normal Distribution
Bingo

ATA activities not in the
2019 Course of Study but
may be used if
supplementing with a
probability unit

Permutations,
Combinations and the
Counting Principle Task
Cards

Conditional Probability
Math Lib

ATA activities not in the
2019 Course of Study

Binomial Probability
Scavenger Hunt
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28. Describe differences between randomly

selecting samples and randomly assigning subjects

to experimental treatment groups in terms of

inferences drawn regarding a population versus

regarding cause and effect.

Example: Data from a group of plants randomly

selected from a field allows inference regarding the

rest of the plants in the field, while randomly

assigning each plant to one of two treatments

allows inference regarding differences in the

effects of the two treatments. If the plants were

both randomly selected and randomly assigned, we

can infer that the difference in effects of the two

treatments would also be observed when applied

to the rest of the plants in the field.

29. Explain the consequences, due to uncontrolled

variables, of non-randomized assignment of

subjects to groups in experiments.

Example: Students are studying whether or not

listening to music while completing mathematics

homework improves their quiz scores. Rather than

assigning students to either listen to music or not

at random, they simply observe what the students

do on their own and find that the music-listening

group has a higher mean quiz score. Can they

conclude that listening to music while studying is

likely to raise the quiz scores of students who do

not already listen to music? What other factors

may have been responsible for the observed

difference in mean quiz scores?

30. Evaluate where bias, including sampling,

response, or nonresponse bias, may occur in

surveys, and whether results are representative of

a�ects
experimental
design and
experimental
results. (students
understand the
di�erence
between
randomly
selecting
samples versus
randomly
assigning
subjects
regarding cause
and e�ect and
generalizing to
the population)

● I can use the
empirical rule
with data that is
normally
distributed.

● I I can use the
z-scores with
data that is
normally
distributed.

frequency tables
S 603. Apply counting
techniques
S 604. Compute a
probability when the
event and/or sample
space are not given or
obvious
S 605. Recognize the
concepts of
conditional and joint
probability expressed
in real-world contexts
S 701. Distinguish
between mean,
median, and mode for
a list of numbers
S 702. Analyze and
draw conclusions
based on information
from tables and
charts, including
two-way frequency
tables
S 704. Exhibit
knowledge of
conditional and joint
probability

***ATA   ALG 2 END OF
YEAR REVIEW ESCAPE
ROOM ACTIVITY



Decatu� Cit� School�
Grades 9-12 Math PLC

the population of interest.

Example: Selecting students eating lunch in the

cafeteria to participate in a survey may not

accurately represent the student body, as students

who do not eat in the cafeteria may not be

accounted for and may have different opinions, or

students may not respond honestly to questions

that may be embarrassing, such as how much time

they spend on homework.

31. Evaluate the effect of sample size on the

expected variability in the sampling distribution of

a sample statistic.

a. Simulate a sampling distribution of sample

means from a population with a known

distribution, observing the effect of the sample size

on the variability.

b. Demonstrate that the standard deviation of each

simulated sampling distribution is the known

standard deviation of the population divided by

the square root of the sample size.

32. Produce a sampling distribution by repeatedly

selecting samples of the same size from a given

population or from a population simulated by

bootstrapping (resampling with replacement from

an observed sample). Do initial examples by hand,

then use technology to generate a large number of

samples.

a. Verify that a sampling distribution is centered at

the population mean and approximately normal if

the sample size is large enough.

b. Verify that 95% of sample means are within two

standard deviations of the sampling distribution

from the population mean.
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c. Create and interpret a 95% confidence interval

based on an observed mean from a sampling

distribution.

33. Use data from a randomized experiment to

compare two treatments; limit to informal use of

simulations to decide if an observed difference in

the responses of the two treatment groups is

unlikely to have occurred due to randomization

alone, thus implying that the difference between

the treatment groups is meaningful.

Example: Fifteen students are randomly assigned

to a treatment group that listens to music while

completing mathematics homework and another

15 are assigned to a control group that does not,

and their means on the next quiz are found to be

different. To test whether the differences seem

significant, all the scores from the two groups are

placed on index cards and repeatedly shuffled into

two new groups of 15 each, each time recording

the difference in the means of the two groups. The

differences in means of the treatment and control

groups are then compared to the differences in

means of the mixed groups to see how likely it is to

occur.


