Texas Algebra I: Scope & Sequence

165-Day Pacing

1 Searching for Patterns
Module Pacing: 32 Days

Topic 1: Quantities and Relationships
ELPS: 1.A, 1.C, 1.E, 1.F, 1.G, 2.C, 2.E, 2., 3.D, 3.E, 4.B, 4.C, 5.B, 5.F, 5.G

TEXAS MATH
SOLUTION

Topic Pacing: 13 Days

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
There are two quantities that change in
Students are presented with various scenarios and identify the problem situations.
independent and depepdent quan_tities for each. They then match When one quantity depends on another, it is said
a graph to the appropriate scenario, label the axes using the to be the dependent quantity. The quantity that the
A Picture Is Worth a independent and dependent quantities, and create the scale for dependent quantity depends upon is called the
Thousand Words the axes. Students make basic observations about the similarities independent quantity. A.3C
1 . . and differences in the graphs. They then look more deeply at pairs The independent auantity is used to label the x-axis A.7A 2
Understfandlng.Quan.tltles of scenarios along with their graphs to focus on characteristics of The de epndent l?anti l); used to label the v-axis. A.9D
and Their Relationships the graphs, such as intercepts, increasing and decreasing intervals, pendentq ty y-axis.
and maximum and minimum points. The lesson concludes with The domain includes the values that make sense for
students creating their own scenario and a sketch of a graph to model the independent quantity. The range includes the
the scenario. values that make sense for the dependent quantity.
Graphs can be used to model problem situations.
A relationship between two quantities can be graphed
Students begin this lesson by cutting out 17 different graphs. They on the coordinate plane.
sort the graphs into different groups based on their own rationale, Graphical behaviors can reveal important information
A Sort of Sorts compare their groupings with their classsmates, and discuss the about a relationship. A.3C
> Analvzing and reasoning behind their choices. Next, four different groups of graphs A graph of a relationship can have a minimum or A:7A 1
yzing are given, and students analyze the groupings and explain possible maximum or no minimum or maximum. A graph A.9D

Sorting Graphs

rationales behind the choices made. Students explore different
representations of relations. Students need to keep their graphs as
they will be used in lessons that follow.

can pass through one or more quadrants. A graph
can exhibit vertical or horizontal symmetry. A graph
can be increasing, decreasing, neither increasing nor
decreasing, or both increasing and decreasing.
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Texas Algebra I: Scope & Sequence

165-Day Pacing

TEXAS MATH
SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
The definition of relation, function, function notation, domain, and
range are introduced in this lesson. For the remainder of the lesson,
students use graphing technology to connect equations written in
function form to their graph and then identify the function family
to which they belong. The terms Vertical Line Test, continuous graph,
and d/SC(ete graph are deﬂned, and students sort.the graphs from Afunction is a relation that assigns to each element of
the previous lesson into functions and non-functions. Then, the the domain exactly one element of the range
terms increasing function, decreasing function, constant function, ) ) y T g '
discrete function, and continuous function are defined, and students * The family of /inear functions includes functions of the
sort the graphs from the previous lesson into these groups and a form f(x) = ax + b, where o and b are real numbers. A.2A
group labeled for functions that include a combination of increasing The family of exponential functions includes functions A.3C
FofX and decreasing intervals. The terms function family, linear function, of the form fix) = a - b* + ¢, where g, b, and c are real A.6A
3 Recognizing Functions and and exponential function are then defined, and students sort the numbers, and b is greater than 0 but is not equal to 1. A.7A 3
Function Families increasing, constant, and decreasing functions into one of these The family of quadratic functions includes functions of A9A
famllle;. Next, the terms absolute minimum and qbsolute maximum the form fix) = ax2 — bx + ¢, where g, b, and c are real A.9D
are defined, as well as the terms quadratic function and linear numbers, and a is not equal to 0. A12A
absolute value function. Students sort the functions with an absolute The familv of i bsol L
f ) ; " . e family of linear absolute value functions includes
minimum or absolute maximum into one of these families. Finally, functions of the form f(x) = a|x + b |+ ¢, where a, b
students recall the definition of x-intercept and y-intercept. Students and c are real numbers a;d ais not eq'ual 00 o
then complete a graphic organizer for each function family that ’ ’
describes the graphical behavior and displays graphical examples. In
the final activity, students use their knowledge of the function families
to demonstrate how the families differ with respect to their x- and
y-intercepts. Graphing technology is necessary to help students
connect some equations and their graphs.
Given characteristics describing graphical behavior, students name g?li;gvr:ph of an exponential or quadratic function is
the possible function family or families that fit each description. Using ' ) ) i
the scenarios and their graphs from the first lesson of the topic, The graph of a linear or linear absolute value function A2A
. - they complete a table by naming the function family associated with is a line or pair of lines, respectively. A'3C
Function Families for each scenario, identifying the domain, and describing the graphical The graph of a linear or exponential function is either | "o
a 2000, Alex behavior as increasing, decreasing, constant, or both increasing and increasing or decreasing. A'7A 2
Recognizing Functions decreasing. Students then work with a partner and write equations The graph of a quadratic function or a linear absolute A OA
by Characteristics and sketch graphs to satisfy fjlffererjt lists Qf characterlstlgs. They value function has intervals where it is increasing and A.9D
conclude the lesson by creating their own list of characteristics, intervals where it is decreasing. Each function also has | A 12
providing two graphs that include those characteristics, and an absolute maximum or absolute minimum. ’
determining that an equat'ion, not just a list of characteristics, is Key characteristics of graphs help to determine the
required to generate a unique graph. function family to which it belongs.
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 4

Schedule these days strategically throughout the topic to support student learning.
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Texas Algebra I: Scope & Sequence

165-Day Pacing

TEXAS MATH
SOLUTION

Topic 2: Sequences

ELPS: 1.A,1.C, 1.E, 1.F, 1.G, 2.C, 2.E, 2.1, 3.D, 3.E, 4.B, 4.C, 5.B, 5.F, 5.G

Topic Pacing: 12 Days

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
Students begin by exploring various patterns in Pascal's triangle. A sequence is a pattern involving an.or.dered
\ . ' arrangement of numbers, geometric figures, letters,
Sequences and term of a sequence are defined. Given ten geometric !
; ; or other objects.
patterns or contexts, students write a numeric sequence to represent ) o i
5 each problem. They are guided to represent each sequence as a table Aterm of_a sequence is an individual number, figure,
Is There a Pattern Here? of values and conclude that all sequences are functions. Students or letter in the sequence. A.9A
1 Recognizing Patterns then organize the sequences in a table, state whether each sequence A sequence can be written as a function. The A12A 1
and Sequences is increasing or decreasing, and describe the sequence using a domain includes only positive integers. A.12D
startlng.value a.md operation. Thgy dgtermme thqt gll sequences have An infinite sequence is a sequence that continues
a domain that includes only positive integers. Infinite sequence and forever, or never ends.
finite sequence are defined and included as another characteristic for — ) .
. ! A finite sequence is a sequence that terminates, or
students to consider as they write sequences.
has an end term.
An arithmetic sequence is a sequence of numbers in
which the difference between any two consecutive
Given 16 numeric sequences, students generate several additional terms is a positive or negative constant. This
terms for each sequence and describe the rule they used for each constant is called the common difference and is
sequence. They sort the sequences into groups based upon common represented by the variable d.
characteristics of their choosing and explain their rationale. The A geometric sequence is a sequence of numbers in
terms arithmetic sequence, common difference, geometric sequence, and which the ratio between any two consecutive terms
common ratio are then defined, examples are provided, and students is a constant. This constant is called the common
respond to clarifying questions. They then categorize the sequences ratio and is represented by the variable r
The Password Is ... from the beginni fthe | ith ; ; ; '
> ginning of the lesson as arithmetic, geometric, or neither The eraph of a sequence is a set of discrete points
) Operations! and identify the common difference or common ratio, where grap a ) ) points. A12A 5
Arithmetic and appropriate. Students begin to create graphic organizers, identifying The points of an arithmetic sequence lie on a line. A.12D
Geometric Sequences four different representations for each arithmetic and geometric When the common difference is positive, the graph
sequence. In the first activity, they glue each arithmetic and geometric is increasing, and when the common difference is
sequence to a separate graphic organizer and label them, and in the negative, the graph is decreasing.
second activity, the corresponding graph is added. The remaining The points of a geometric sequence do not lie on
representations are completed in the following lessons. This lesson a line. When the common ratio is greater than 1,
concludes with students writing sequences given a first term and a the graph is increasing; when the common ratio
common difference or common ratio and identifying whether the is between 0 and 1, the graph is decreasing; and
sequences are arithmetic or geometric. when the common ratio is less than 0, the graph
alternates between increasing and decreasing
between consecutive points.
Mid-Topic Assessment 0
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Texas Algebra I: Scope & Sequence

165-Day Pacing

TEXAS MATH
SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* |Pacing**
+ Arecursive formula expresses each new term
of a sequence based on a preceding term of
the sequence.
* An explicit formula for a sequence is a formula for
Scenarios are presented that can be represented by arithmetic and calculating each term of the sequence using the
. . geometric sequences. Students determine the value of terms in term’s position in the sequence.
Did You Mean: Recursion? each sequence. The term recursive formula is defined and used to + The explicit formula for determining the nth term of
3 Determining Recursive genera.te term valugs. As the term number increases,‘it becomes an arithmetic sequence is a, = a, + d(n — 1), where A.12C 2
and Explicit Expressions more tlr_n_e—consumlng to gen‘erate the term value. This setg the ;tage n is the term number, a, is the first term in the A.12D
from Contexts for explicit formulas to be defined and used. Students practice using sequence, g, is the nth term in the sequence, and d
these formulas to determine the values of terms in both arithmetic is the common difference.
and geometric sequences. + The explicit formula for determining the nth term
of a geometric sequenceis g, =g, - 1"~ ", where
n is the term number, g, is the first term in the
sequence, g is the nth term in the sequence, and r
is the common ratio.
Students are introduced to the process of mathematical modelingin | * Mathematical modeling involves noticing patterns
this lesson, with each of the four activities representing a specific step and formulating mathematical questions,
in the process. Students are first presented with the Towers of Hanoi organizing information and representing this
puzzle game and invited to play the game, observe patterns, and information using appropriate mathematical -
. think about a mathematical question. Students then organize their notation, analyzing mathematical representations
4 3 Pegs, N Discs information and pursue a given question by representing the patterns and using them to make predictions, and then A.9D 5
Modeling Using Sequences | they notice using mathematical notation. The third step of the testing these predictions and interpreting A.12D
modeling process involves analyzing recursive and explicit formulas the results.
the students have generated and using these formulas to make + Both recursive and explicit formulas can be used
predictions. Finally, students test their predictions and interpret their for sequences that model situations.
results. They then reflect on the modeling process and summarize « Sequence formulas can be used to make
what is involved in each phase. predictions for real-world situations.
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 4

Schedule these days strategically throughout the topic to support student learning.
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Texas Algebra I: Scope & Sequence

165-Day Pacing

TEXAS MATH
SOLUTION

Topic 3: Linear Regressions

ELPS: 1.A,1.C, 1.E, 1.F, 1.G, 2.C, 2.E, 2., 3.D, 3.E, 4.B, 4.C, 5.B, 5.F, 5.G

Topic Pacing: 7 Days

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
Students informally determine a line of best fit by visual Interpolation is the process of using a regression
approximation of a hand-drawn line. They are then introduced to a equation to make predictions within the data set.
formal method to determine the linear regression line of a data set L ) )
Like a Glove . ; . - : Extrapolation is the process of using a regression A.3C
1 using graphing technology; the mathematics behind the calculator equation to make predictions beyond the data set AAC 5
Least Squares Regressions function is explained using the related terms Least Squares Method, T ) - A .12A
regression line, and centroid. Students then use the line of best fit to Aleast squares regression line is the line of best fit :
make predictions and distinguish between the terms interpolation that minimizes the squares of the distances of the
and extrapolation. points from the line.
A correlation is a measure of how well a regression
) ) e ) model fits a data set.
This lesson prpwdes several d'efmltlorjs. related to _correlat|ons. The The correlation coefficient, r, is a value between —1
terms correlation and cqrrelatlon 'cc.)eﬁ/c./eny are defined. The formula and 1 that indicates the type (positive or negative)
to compute the correlation coefficient is given; however, students of association and the strength of the relationship.
are only reqwred. to use tgcAhnoIogy to dgtermme Fhe value Qf rorto Values close to 1 or —1 demonstrate a strong
estimate correlation coefficients _from a list of choices. Th.e'dIStInCtIOﬂ association, while a value of 0 signifies
- is then made between the meanings of r and r?, the coefficient of no association. AJA
5 Gotta Keep It Correlatin determination. Students use these terms to make decisions regarding o is wh A 4B )
Correlation the model that best fits the data. It is suggested that students revisit Causation is when one event causes a second nac
the modeling process as they solve these problems in context. The event. A correlation is a necessary condition for :
terms causation, necessary condition, and sufficient condition are causation, but not a sufficient condition
defined. Examples are provided to help students see the difference for causation.
between correlation and causation. The terms common response Two relationships that are often mistaken for
and confounding variable are defined as relationships often mistaken causation are a common response, when some
for causation. other reason may cause the same result, and a
confounding variable, when there are other variables
that are unknown or unobserved.
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 2

Schedule these days strategically throughout the topic to support student learning.

SY 2022-2023

*Bold TEKS = Readiness Standard
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Texas Algebra I: Scope & Sequence

165-Day Pacing

2

Topic 1: Linear Functions

Exploring Constant Change

Module Pacing: 59 Days

ELPS: 1.A,1.C, 1.D, 1.E, 1.H, 2.C, 2.D, 2.E, 2.G, 2.H, 2.|, 3.A, 3.B, 3.C, 3.D, 3.F, 4.A, 4.B, 4.C, 4.D, 4.F, 4K, 5.E

TEXAS MATH
SOLUTION

Topic Pacing: 28 Days

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**

Students are provided two sequences. They must identify each
sequence as arithmetic or geometric, write the explicit formula for the o ) ]
sequence, and graph the sequence. Students then list and compare * The explicit formula of an arithmetic sequence can
characteristics of each graphical representation. The remainder of the be rewritten as the slope-intercept form of a linear
lesson focuses on connecting arithmetic sequences to linear functions. function using algebraic properties.
Students match the explicit formulas for arithmetic sequences and their | « The explicit formula of an arithmetic sequence,
graphs. A Worked Example demonstrates how to rewrite an arithmetic a,=a, +d(n — 1), includes the first term of the
sequence in explicit form as a linear function in slope-intercept form. sequence, f(1), and the common difference. The
Students then use the context of stacking chairs to make connections slope-intercept form of a linear function,
among the terms of the explicit formula of a sequence and the linear fix) = mx + b, includes f(0) and the slope.

Connecting the Dots function thgt models it. Students compare the terms of each equation | . guth the average rate of change formula and A2A

] ) and recognize that the common difference and the slope are constant slope formula calculate the unit rate over a given A2B
] Making Con.neCtIOUS and equal;'however, the f|r§t term of the sequence is equal to f{1) rather interval. The average rate of change formula refers | A.2C 3

Between Arithmetic than the y-intercept of the linear function. Using tables of values for to the dependent variable as f(x), while the slope A3A

Sequences and this context, first differences is defined as a strategy to determine if a formula uses y. A.3B

Linear Functions relationship is linear. . A.12D

Students move from the concrete example to generalize that the
constant difference of an arithmetic sequence is equal to the slope of
the corresponding linear function by completing an algebraic proof.
Next, average rate of change is defined and presented graphically as

a method to determine the unit rate using non-consecutive x-values.
Students solidify these new concepts by revisiting the sequences from
the start of the lesson, practicing their newly developed skills, and ver-
ifying their conclusions. The special case of a constant function is then
addressed. Finally, students complete a graphic organizer to summa-
rize the characteristics and representations of linear functions.

First differences is a strategy to determine whether a
table of values can be modeled by a linear function.
First differences are the values determined by
subtracting consecutive output values when the input
values have an interval of 1.

The domain of an arithmetic sequence is
consecutive integers beginning with 1, while
the domain of a linear function may include all
real numbers.

SY 2022-2023
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Texas Algebra I: Scope & Sequence

165-Day Pacing

TEXAS MATH
SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
+ The slope-intercept form of a linear equation is
Students use the slope formula to derive the point-slope form y =mx+ b, where m is the slope of the line and
of a linear equation. They write equations in point-slope and (0, b) is the y-intercept of the line.
slope—mtercep'_t form given different sets of |nfo_rmat|on: a table of + The point-slope form of a linear equation is
What's the Point? values, two points, a context, a sIopg and the y-intercept, a sl‘ope y—y. =m(x—x.), where m is the slope of the line A2B
2 ) . and a point, a graph with a visible y-intercept, and a graph with and (1x y)isa ploint on the line A2C 2
Point-Slope Form of a Line | 3 non-visible y-intercept. Students explore the slopes, intercepts, S ) ) )
and equations of horizontal and vertical lines. Finally, they match ’ Hor.|zontal Illnes have a slope of 0. The equation ofa
equations written in slope-intercept or point-slope form with horizontal line that passes through (0, b) is y = b.
contexts and tables. + Vertical lines have an undefined slope. The equation
of a vertical line that passes through (a, 0) is x = a.
* The slope-intercept form of a linear equation is
Students use three different forms of a linear equation to graph linear | Y. =MX+ b, where miis the slope of the line and
relationships. First, they learn how to use the slope-intercept and (0, b)is the y-intercept of the line.
point-slope forms of a line to graph. Students explore the standard * The point-slope form of a linear equation is
The Arts Are Alive form of a linear equation and connect relationships among the Yy =Y, =m(x-x,), where m s the slope of the line A2B
3 coefficients of the standard form with the x-intercept, y-intercept, and and (x,, y,) is a point on the line. A2c 2

Using Linear Equations

slope of a line. They then practice writing and graphing equations in
standard form. Finally, students identify the slope and intercept of
linear equations in different forms and evaluate the usefulness of
each form of a linear equation.

The standard form of a linear equation is
Ax + By = C, where A, B, and C are constants and
A and B are not both zero.

The information contained in the equation of a
line can be used to graph the line.

Mid-Topic Assessment

SY 2022-2023

*Bold TEKS = Readiness Standard

**1 Day Pacing = 45-minute Session; Bold Pacing = Reduced Number of Days

Texas Algebra I: 165-Day Pacing 7




Texas Algebra I: Scope & Sequence

165-Day Pacing

TEXAS MATH
SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
If a table represents a linear function, the slope,
or average rate of change, is constant between all
given points.
Students determine whether tables of values with non-consecutive input Using an equation to solve for the |ndependent‘
values represent linear functions. They evaluate functions and analyze value given the d_ependent value always results nan
Worked Examples that demonstrate how to solve equations algebraically exactanswer. Using a graph ora table to dgtermme
and graphically. For the remainder of the lesson, students deal with a the independent value sometimes results in an
context, a graph, and two translations of the graph based on additions exact answer. ) ) A.2C
Fun Functions, to the context. They focus on two equivalent linear functions, one The graph of an equation plotted on the coordinate A.2D
Linear Ones written in general form, fix) = ax + b, and the other written in factored plane represents the set of all its solutions. A3A
4 . . form, fix) = a(x — ¢). Students interpret the meaning of the terms of each The general form of a linear function is f(x) = ax + b, A.3C 2
Making Senge of Different | fynction, and analyze their structure. The form f{x) = ax + b relates to the where g and b are real numbers and a # 0. In this A3E
Representations of a slope-intercept form of a line, while fix) = a(x — ¢) connects with the slope form, the a-value is the leading coefficient, which A.3F
Linear Function and zero of the function. Linear functions are placed within the wider describes the steepness and direction of the line. The | A.12A
framework of polynomial functions. The terms polynomial, degree, leading b-value describes the y-intercept. A.12B
coefficient, and zero of a function are defined, setting a frame of reference The factored form of a linear function is f(x) = a(x — c),
for future work with other functions. Students use a graphic organizer to where a and c are real numbers and a # 0.
summarize four representations— general form, factored form, graph, When a polynomial is in factored form, the
and table—of a linear function. value of x that makes each factor equal to zero
is the x-intercept. This value is called the zero of
the function.
A linear function is a polynomial with a degree of one.
For the basic function f(x) = x, the transformed
Students identify key characteristics of several linear functions. A graph function y =f(x) + D affects the output values of the
and a table of values for the basic linear function f(x) = x is provided, and function. For D > 0, the graph vertically shifts up.
they investigate f(x) + D and A - f(x). Given a function g(x) in terms of f(x), For D <0, the graph }/erFlcaIIy shifts down. A2A
Move It! students graph g(x) and describe each transformation on f(x) to produce The amount of shift is given by |D]. n2C
5 . g(x). They prove algebraically that a line and its translation are parallel to For the basic function f(x) = x, the transformed A'ZE 3
Tfa”SfOFm'ng one another and write equations of lines parallel to a given line through function y = A - f(x) affects the output values of the ’
Linear Functions a given point. Finally, students use their knowledge of linear function function. For |A| > 1, the graph stretches vertically :\\gg

transformations to test a video game that uses linear functions to shoot
targets. They write the function transformations several ways and identify
the domains, ranges, slopes, and y-intercepts of the new functions.

by a factor of A units. For 0 <|A| < 1, the graph
compresses vertically by a factor of A units. For
A <0, the graph reflects across the x-axis.

Aline and its translation are parallel to one another.
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TEXAS MATH
SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
For the basic function f(x) = x, a horizontal
translation right n units is equivalent to a vertical
translation down n units, and a horizontal
translation left n units is equivalent to a vertical
translation up n units.
For the basic function f(x) = x, the transformed
function y = f(x — C) affects the input values of the
function. For C > 0, the graph horizontally shifts
right C units. For C < 0, the graph horizontally shifts
left C units.
For the basic function f(x) = x, the transformed
Students identify key characteristics of several linear functions. function y = f(x) + D affects the output values of
A graph and a table of values for the basic linear function f(x) = x is the function. For D > 0, the graph vertically shifts up
. provided, and students will translate this function horizontally and D units. For D < 0, the graph vertically shifts down
Get a Move On! vertically to determine which transformations affect the input and D units. A.2A
6 Vertical and Horizontal output vglues. They will al.so dilate the functionf(g() =X horizontqlly For the basic function fix) = x, a horizontal dilation A.2C 2
Transformations of and vertically. Students will generalize about equivalent translations by a factor of n units is equivalent to a vertical A.3C
for the basic function f(x) = x, and determine that these relationships A3E

Linear Functions

do not hold true for all linear functions. Given a function g(x) in terms
of f(x), students will graph g(x) and describe each transformation on
f(x) to produce g(x).

dilation by a factor of % units.

For the basic function f(x) = x, the transformed
function y = Af(x) affects the output values of the
function. For |A| > 1, the graph vertically stretches
by a factor of A units. For 0 < |A| < 1, the graph
vertically compresses by a factor of A units. For A <
0, the graph reflects across the x-axis.

For the basic function f(x) = x, the transformed
function y = f(Bx) affects the input values of the
function. For |B| > 1, the graph horizontally
compresses by a factor of %I units. For0< |B| <1,
the graph horizontally stretches by a factor of I%I

units. For B < 0, the graph reflects across the y-axis.
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165-Day Pacing

TEXAS MATH
SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
Transformations can be used to create
. . o perpendicular lines. By rotating a line 90°, the pre-
Students rotate a Ilng segment on the coordlnatg plane in increments image and image form perpendicular lines.
. of 90° counterclockwise and recognize patterns in the slopes and . . .
Amirite? . X : If two lines are perpendicular, their slopes are
coordinates of the endpoints of the images. They analyze a proof of ) )
. . ) . ) negative reciprocals. A2F
7 Determining Slopes of a theorem stating that if two lines are perpendicular, the slopes of ) ) A2G 2
Perpendicular Lines the lines are negative reciprocals. Students then explore relationships All'horizontal lines have a slope of zero, are )
between vertical and horizontal lines. Finally, they write the equation of parallel to one another, and are perpendicular to
a line perpendicular to a given line that passes through a given point. vertical lines. All vertical lines have a slope that is
undefined, are parallel to one another, and are
perpendicular to horizontal lines.
. . Functions can be represented using tables,
Students analyzg fqnctlons represented as taples, grqphs, equations, equations, graphs, and with verbal descriptions.
. . and verbal descriptions. They explore slope with particular attention to Features of linear functions such as v-intercents
Making a Connection parallelism and perpendicularity in different representations. Students . e Y Pts,
Comparing Linear compare properties such as slope, y-intercept, and the units for S|Ope,'lhdependent quan'Fltles, and dgpendent A3A
8 p g . o T . . quantities can be determined from different A.3C 2
Functions in independent and dependent quantities, all in terms of the situations they . :
. ; - representations of functions. A.12B
Different Forms represent. Students also identify the scale and origin on the graph of a ) h llel h h |
function given a situation description. Finally, they generate and compare Lines that are parallel have the same slope.
their own linear functions using tables, graphs, and equations. Lines that are perpendicular have slopes that are
negative reciprocals.
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 8

Schedule these days strategically throughout the topic to support student learning.
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TEXAS MATH
SOLUTION

Topic 2: Linear Equations and Inequalities
ELPS: 1.A, 1.C, 1.0, 1.E, 1.H, 2.C, 2.D, 2.E, 2.G, 2.H, 2.|, 3.A, 3.B, 3.C, 3.D, 3.F, 4A, 4.B,4.C, 4D, 4.F, 4K, 5.E

Topic Pacing: 9 Days

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
+ Asolution to an equation is any variable value that
makes that equation true.

+ Solving equations requires the use of number

Students start with a simple solution statement and create more properties and the Properties of Equality.

complex equations by performing the same operation on each side « The Properties of Equality state that if an operation

of the equation. They then analyze different equations created by two is performed on both sides of the equation, to all

students and reason about how to verify that the equations have the terms of the equation, the equation maintains

same solution as the original equation. The Properties of Equality and its equality.

Strik Bal some basic number properties are reviewed before students practice + When the Properties of Equality are applied to an
rike a Balance ing li i iustifyi i
1 solving linear equations and justifying their steps. They also compare equation, the transformed equation will have the ASA 1

Solving Linear Equations

the different properties two students used to solve the same equation.
Next, students investigate a mathematical statement that is always
true and a mathematical statement that is always false. The terms no
solution and infinite solutions are defined. Finally, students play Tic-Tac-
Bingo as they work together to create equations with given solution
types from assigned expressions. They then summarize strategies for
determining if an equation has no solution or infinite solutions.

same solution as the original equation.

Equations with infinite solutions are created by
equating two equivalent expressions.

Equations with no solution are created by equating
expressions of the form ax + b with the same value
for a and different values for b.

Equations with a solution x = 0 are created by
equating expressions of the form ax + b with
different values for a and the same value for b.
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165-Day Pacing

TEXAS MATH
SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
+ The general form of a linear equation is y = ax + b,
where a and b are real numbers; a represents the
slope, and b represents the y-intercept.
+ The factored form of a linear equation is
Students begin with a perimeter problem in context to address y=alx—c), where aand b are real numbers; a
solving formulas for different variables. They then identify the slope, represents the slope, and ¢ represents the x-intercept.
x-intercept, and y-intercept of linear equations in general, factored, and | ¢ The standard form of a linear equation is
o standard form and consider which form is most efficient in determining Ax + By = C, where A is a positive integer, B and
|t_ s Literally AbOUt these characteristics. Next, the term literal equation is defined. The C are integers, and both Aand B # 0. It can
2 Literal Equations common literal equation for converting degrees Fahrenheit to degrees be rewritten in general form as y = %x 4 %,. _% A12E 2
Literal Equations Celsius is provided. Students rewrite the formula to convert degrees he sl C he 1-i
Celsius to degrees Fahrenheit, identify errors in student work when represents the slope, g represents the y-intercept,
rewriting the formula, and interpret equivalent equations written in and % represents the x-intercept.
;tandard form. The Iesso'n~ conclludes by having students solve various + The general form of a linear equation is the most
literal equations for specific variables. useful form to identify the slope and y-intercept.
The factored form of a linear equation is the most
useful form to identify the slope and x-intercept.
« Literal equations can be rewritten to highlight a
specific variable.
+ Alinear inequality context can be modeled
Students begin with a scenario and table that can be modeled by a with a table of values, a graph on a coordinate
linear inequality with a positive rate of change. They then analyze plane, a_graph on a number line, and with an
a graph that models the situation. Students use that graph to solve inequality statement.
Not All Statements inequalities and graph the solution set on a number line. Next, the term | « Solutions to linear inequalities can be determined both
Are Made Equal solve an inequality is defined, and students write and solve inequalities graphically and algebraically; they can be expressed A.2C
3 . . algebraically, taking into account the context of the problem situation. using a number line or inequality statement. A'SB 2
Modellng Linear They then analyze an inequality with a negative rate of change to make | . The steps to solving a linear inequality algebraically :
Inequalities sense of how the sign of the solution to the inequa!ity is gffecteq..LastIy, are the same steps to solve a linear equation,
students analyze methods to solve more complex linear inequalities: except that when solving a linear inequality with
ones‘with the. variab[e on both sides of the equation and ones that a negative rate of change, the inequality sign of
require the Distributive Property. the solution must be reversed to accurately reflect
the relationship.
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 3

Schedule these days strategically throughout the topic to support student learning.
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165-Day Pacing

TEXAS MATH
SOLUTION

Topic 3: Systems of Equations and Inequalities
ELPS: 1.A, 1.C, 1.D, 2.C, 2.D, 2.G, 2.H, 2.1, 3.A, 3.B, 3.C, 3.D, 3.F, 4.A, 4.B,4.C, 4.G, 4K, 5.E

Topic Pacing: 22 Days

Lesson

Lesson Title

Highlights Essential Ideas TEKS* | Pacing**
+ The substitution method is a process for solving a
system of equations. It is an alternative method to
graphing, especially when the solution is difficult to
read from a graph.
The term system of linear equations is defined. Students use the « To use the substitution method, it is useful if at least
substitution method to solve systems of linear equations includin ion is wri i |
The County Fair those with no solution or with )i,nfinite solutions. gtudents define & one equanon s written in Sl(.)pe incercept form. A2l
) o ; ; : . + When a system has no solution, the equation A3F
1 Using Substitution to Solve | variables, write systems of equations, solve systems, and interpret the resulting from the substitution step has no solution A3G 2
Linear Systems meaning of the solution in terms of the problem context. In the last T h ’ A.SC
activity, they are given four systems of linear equations and solve each | * When a system has infinite solutions, the .
system using the substitution method. gngtmn resyltlng from the substitution step has
infinite solutions.
+ Problem situations can be expressed using systems
of equations and solved for unknown quantities
using substitution methods.
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TEXAS MATH
SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
The standard form of a linear equation is
Ax + By = C, where A, B and C are constants and A
and B are not both zero. Linear functions written
in standard form can be graphed using the x- and
y-intercepts.
Students write an equation in standard form to represent a scenario Understand that the graph of an equation in two
and determine a solution to the scenario and equation. They graph variables is the set of all its solutions plotted on the
the linear equation using intercepts, and then analyze a second graph coordinate plane.
with the independent and dependent variables reversed. A new Alinear system of equations is two or more linear
relationship between the quantities is then provided, and students equations that define a relationship between
write the equation expressing the relationship. Finally, they graph quantities. The solution of a linear system is an A2A
the new equation on two separate coordinate planes showing the ordered pair that makes both equations in the A'ZC
Double the Fun graphed lines from the original scenario creating a system of linear system true. A2l
2 Using Graphing to Solve equations. Students solve the system both graphically and using Lines that do not intersect describe a system of A'3F 2
Syst fE ti technology, checking the solution by substituting the values back in to . : ) : ; :
ystems or Equations .- . X ) equations in which each linear equation has the A3G
the original equations. Next, they are provided three related scenarios : ;
same slope and there is no solution. A.5C

in which they write systems of equations in general form and solve
the systems graphically and algebraically using the substitution
method. This activity demonstrates that a system of two linear
equations may have no solution, one solution, or an infinite number
of solutions. The related terms consistent systems and inconsistent
systems are defined.

Lines intersecting at a single point describe a system
of equations in which each linear equation has a
different slope and there is one solution.

Lines intersecting at an infinite number of points
describe a system of equations in which each linear
equation is the same equation and there are an
infinite number of solutions.

Consistent systems of equations are systems that
have one or many solutions. /nconsistent systems of
equations are systems that have no solutions.
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165-Day Pacing

TEXAS MATH
SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
Students are given a problem scenario and use reasoning to determine
the two unknowns. They then write a system of linear equations in
standard form to represent a problem situation. Students analyze
two solution paths, one using substitution and one using the linear + The linear combinations method is a process to
combinations method in its most basic form prior to its formal definition solve a system of linear equations by adding two
The Elimination Round later in the activity. They practice the linear combinations method with equations together, resulting in an equation in one
. . o systems in which the coefficients of one variable are additive inverses. variable.
3 Using Linear Combinations Next, Worked Examples guide students to multiply one, and then both, + When using the linear combinations method, it is :52:: 3
tQ Solve a Sy§tem of equations by a constant to create equations in which a variable has often necessary to multiply one or both equations :
Linear Equations coefficients that are additive inverses. Students concentrate on creating by a constant to create two equations in which
coefficients that are additive inverses with several systems without the coefficients of one of the variables are
entirely solving the system, and then they solve two problems in context, additive inverses.
one with fractional coefficients. The lesson concludes with students
addressing when it is appropriate to use the graphing, substitution, or
linear combinations methods.
Mid-Topic Assessment 1
Students explore a linear inequality in two variables through a scenario.
They write an inequality, complete a table of values, graph the coordinate
pairs from the table, and determine which parts of the graph are « The graph of a linear inequa”ty isa ha/f.plane’ or
solutions to the inequality. Students then formalize the process of half of a coordinate plane.
graphing |n<_equal|t|es‘through practlce_wmhout context; t‘hey graph the - Shading is used to indicate which half-plane
Throwing Shade correspondm_g equation of an !nequallty asa bOL_mdary ||ne,_ determine describes the solution to the inequality.
4 . . whether the line should be solid or dashed, and identify which half plane o o . A.2H >
Graphing Inequalities in to shade by testing the point (0, 0) in the original inequality. Students also | © Dashed and solid lines are used to indicate if A.3D

Two Variables

match inequalities to graphs and write inequalities presented as graphs.
They then solve a problem in context where they use a table of values

to write and graph a linear inequality and refer to the inequality and/

or its graph to respond to questions. Finally, students summarize the
difference between the graphs of linear equations and linear inequalities
and compare the solution sets of linear equations and linear inequalities.

the line itself is included in the solution set of
an inequality.

+ Linear inequalities and their graphs can be used to
represent and solve problems in context.
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Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
Students represent a scenario with a system of linear inequalities ) ‘ N . N
and graph the system. Overlapping shaded regions identify the In a system of linear inequalities, the inequalities
possible solutions to the system. Students then practice graphing are known as constraints begause th_e va!ue; of
Working with Constraints | several systems of inequalities and representing the solution set. A the expressions are constrained to lie within a A2H
5 different scenario is given that students model with a system of linear certain region. A‘3D 3
Systemsof inequalities. They then graph the system, determine two different The solution of a system of linear inequalities is the A3H
Linear Inequalities solutions, and algebraically prove that the solutions satisfy both intersection of the solutions to each inequality. ’
constraints defined by the system. Finally, students match systems, Every point in the intersecting region satisfies all
graphs, and possible solutions of systems that have identical terms inequalities in the system.
with different inequality symbols.
Contexts about choosing between two options
. . . can sometimes be modeled by a system of linear
Studepts solveiproblems in context requiring a system of linear equations or inequalities.
equations. While most problems can be modeled by a system of two The point of intersection of two lines separates the
i equations, they are guided through the process of solving a system of in u?values with x-values less than andpx—values A.2H
Working the System four equations, and another context can be modeled by a system of P ' X . X A2l
) . . greater than the x-value of the point of intersection.
6 Solving Systems of three equations. Students have the opportunity to solve the systems ) . A.3D 2
; - - The solution to a problem in context may be
E tions and In liti using any method and sometimes must respond in the format of an ) ) ) A.3H
guations a equalities - R : L dependent upon where the input values lie relative
email or proposal. Solutions involve making a decision based upon ; 8 ) A.5C
) b B . . . to the point of intersection.
inputs that lie before or after the point of intersection, thus requiring .
solutions written as inequalities. Based upon a context, the solution of a system may
be represented by inequalities rather than a single
coordinate pair.
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 6

Schedule these days strategically throughout the topic to support student learning.
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3

Investigating Growth and Decay
Module Pacing: 29 Days

Topic 1: Introduction to Exponential Functions
ELPS: 1.A,1.C,1.D, 1.E, 1.G, 2.C, 2.D, 2.F, 2.G, 2.H, 2.1, 3.A, 3.B, 3.C, 3.D, 3.F, 4.A, 4.B,4.C,4.D, 4K, 5.E

TEXAS MATH
SOLUTION

Topic Pacing: 16 Days

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
+ Large numbers that have factors that are repeated
can be written as a product of powers.
The terms power, base of a power, and exponent of a power are + Placement of parentheses in an expression with
, . i defined. Students write and evaluate expressions with positive an exponent determines what portion of the
It's a Generational Thing | jnteger exponents. They begin with a context using the power with expression is raised to a power.
1 Properties of Powers with | @ base of 2. Students then investigate positive and negative integer | . when a negative value is raised to a power with A11B 3
Integer Exponents bases Where the negative sign may or may not be raised to a power an exponent that is an even integer, the simplified
depending on the placement of parentheses. Some expressions also expression is a positive value. When a negative
contain variables. value is raised to a power with an exponent that
is an odd integer, the simplified expression is a
negative value.
+ Large numbers that have factors that are repeated
can be written as a product of powers.
+ Placement of parentheses in an expression with
Students use the properties of powers to justify each step when an exponent determines what portion of the
Show What You Know rewriting expressions with exponents. They solve additional expression is raised to a power.
2 Analyzing Properties practice problems and examine student work. Students + When a negative value is raised to a power with A11B 2
of Powers demonstrate their understanding of the properties of powers by an exponent that is an even integer, the simplified
creating graphic organizers. expression is a positive value. When a negative
value is raised to a power with an exponent that
is an odd integer, the simplified expression is a
negative value.

Mid-Topic Assessment

SY 2022-2023

*Bold TEKS = Readiness Standard

**1 Day Pacing = 45-minute Session; Bold Pacing = Reduced Number of Days

Texas Algebra I: 165-Day Pacing 17




Texas Algebra I: Scope & Sequence

165-Day Pacing
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SOLUTION

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
In an earlier lesson, Connecting the Dots, students rewrote the explicit
form of an arithmetic sequence as a linear function and proved
algebraically _that thg common differen;e ?n a linear function is the All geometric sequences are functions; however,
slopej of the Ilng. This lesson follows a similar process where _they only geometric sequences with a positive constant
revisit geometric sequences as a launch to exponential functions. ratio are exponential functions.
Students know that all geometric sequences are functions, and If 3 geometric sequence represents an exponential
through investigation they learn that some geometric sequences are f &€ h hq Prod pf P Rul P dth
. exponential functions, while others are not. They identify the fact that unction, then the Product of Powers Rule and the A.9B
A Constant Ratio the constant ratio must be positive for a geometric sequence to be an deﬂmtlor}l of nelg.a.tn;e explonfentshcan be used to A.9C
3 Geometric Sequences and exponential function. Through a context, student work, and a Worked ;iwg';ee;téleéﬁ]'cct'ésrmu aforthe sequence as an A.9D 2
Exponential Functions Example, students use properties of exponents to rewrite the explicit P T o A.11B
form of a geometric sequence as a function in the form f(x) = a - b* The form of an exponential function is f(x) = a- b, A12D
and make connections between the two forms. Students then explore where b represents the constant ratio and (0, a)
a situation modeled by an exponential function. They are guided to represents the y-intercept.
demonstrate that the ratio between consecutive output values of any For an exponential function in the form f(x) = a - b,
exponential function is constant and is represented by the variable b . fx+ )
in the function form f(x) = a - b*, and the y-intercept is represented by the ratio —7= is constant and equal to b.
the ordered pair (0, a). Students then solve a problem in context that is
represented by a decreasing exponential function.
If the difference in the input values is the same,
an exponential function shows a constant ratio
between output values, no matter how large or how
small the gap between input values.
Students explore a context modeled by an exponential function, first Multiple representations such as tables, equations,
with output values that are between two integers, then with output and graphs are used to represent exponential
- values that are rational exponents. This helps students make sense problem situations. A.9B
The Power Within of the fact that \/’ = gz. They then expand upon this iQea to learn Properties of powers can be used to rewrite A.9C
4 Rational Exponents that the properties of powers apply to expressions with rational numeric and algebraic expressions involving integer | A-9D 3
and Graphs of exponents, rewrite expressions with rational exponents as rad|ca.ls, and rational exponents. A11A
Exponential Functions and then connect the two concepts to perform and justify operations Because rational exponents can be rewritten as A.11B
involving radicals. Students explore the effects of a negative exponent, radicals, the properties of powers apply to radical A.12B
learn the meaning of a horizontal asymptote, and analyze this idea of . I
end behavior on several graphs. expr§55|ons, as we': ’ . )
A rational expression of the form a7 can be written
as a radical expression Va™ or a%.
Common bases and properties of exponents are
used to solve simple exponential equations.
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 4

Schedule these days strategically throughout the topic to support student learning.
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SOLUTION

Topic 2: Using Exponential Equations
ELPS: 1.A, 1.C, 1.0, 1.E, 1.G, 2.C, 2.D, 2.G, 2.H, 2.|, 3.A, 3.B, 3.C, 3.D, 3.F, 4.A, 4.B,4.C,4.D, 4K 5.E

Topic Pacing: 13 Days

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
Students begin this lesson by analyzing the structure of linear and
exponential functions to sort them as either increasing or decreasing Simp/g interest can b? represented by a linear A3B
functions. Students compare linear and exponential functions in the function. Compound interest can be represented by ’
Uptown and Downtown context of simple interest and compound interest situations. They then an exponential function. I-A\gg
1 Exponential Equations for identify the values in the exponential function equation that indicate An exponential growth function is of the form A.9C 2
Growth and Decay whether it is a growth or decay function and apply this reasoning y=a-(1+r), whereris the rate of growth. A'QD
in context. Finally, for a situation modeled by an exponential decay « An exponential decay function is of the form A12B
function, students write the function, sketch its graph, and then use the y=a-(1—r), where ris the rate of decay. '
graph to answer a question about the problem situation.
Students begin by using what they know about exponential functions to Multiple representations such as tables, equations,
match four exponential equations to their graphs. Next, for a scenario and graphs can be use_d to represent and compare
based on exponential depreciation, students write the function, complete exponential problem situations.
a table of values, and graph the function. They recall how to solve Graphs can be used to solve exponential equations
Powers and the an equation graphically by graphing both sides of the equation and by graphing both sides of the equation and A9B
Horizontal Line determining the point of intersection. They use this strategy to solve estimating the point of intersection. AoC
2 . exponential equations and answer questions about given scenarios. A quantity increasing exponentially eventually ’ 1
Interpreting Parameters Given a function that represents an annual increase in a mutual fund, exceeds a quantity increasing linearly. AA.19123

in Context

students use the properties of exponents to rewrite the function to
reveal approximate equivalent rates for the monthly and quarterly
increases. Finally, they use what they know about the structure of
exponential equations to identify equations that model a given situation
and justify why others do not.

Properties of exponential functions can be
compared using different representations.
Transforming exponential functions into equivalent

forms can reveal different properties of the
quantities represented.

Mid-Topic Assessment
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Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
Students model two savings scenarios, one with an exponential An exponential function and a constant function
function f(x) and one using a constant function g(x). They then create can be added to create a third function that is the
a third function h(x) = f(x) + g(x), graph all three functions on the same sum of the two functions, resulting in a graph that
graph, and explain how they are related. For each of two new data is a vertical translation of the original
. sets, students create a scatterplot, write a regression equation, use the exponential function.
Savings, Tea, and function to calculate output values, and interpret the reasonableness of , . AOA
Carbon Dioxide a prediction based upon the scenario. For the first scenario, students are Technology can be used to determine exponential 9
3 . . . . - regression equations to model real-world situations. A.9D 2
Modeling Using told to use an exponential function to model the scenario; in the second The regression equation can then be used to AOF
Exponential Functions scenario, students must decide if the scenario is best modeled by a linear make predictions
or exponential function. The lesson concludes with students making " | . o
a list of contexts from this module and generalizing what they have in Sometimes referring to the scenario or obtaining
common that identifies them as best modeled by exponential functions. further information may be required to determine
They also describe the shape of a scatterplot representing an exponential | Whether a scatterplot is best modeled by a linear or
function and sketch possible graphs of exponential functions. exponential function.
Students analyze a context involving the blood alcohol content (BAC) of
a driver and the driver’s relative probability of causing an accident. Given
IBll(Acl rI1eveclis z;nd theLr corresdponding relative pro(g)ability, tc:\ey calculahte the Determining and using a regression equation is
ikelihood that each given driver causes an accident. Students are then : : )
BAC Is Bad News given data from a stLngy connecting BAC and the relative probability of igmS'Iuer:ﬁaatﬁzﬁa:gct;ep%glc:rf ?;tsho;\;lpfa?] rg;c;re
4 Choosing a Function causing an accident. They apply the relationship from the data to create final solution. ' A.9E 2
to Model Data a model predicting the likelihood of a person causing an accident based h h ical modeli . ffocti
on their BAC. They summarize their learning by writing an article for a The mathematical modeling process Is an effective
newsletter about the seriousness of drinking and driving. The lesson structure to solve complex mathematical problems.
concludes with students connecting their process in this lesson to the
steps in the mathematical modeling process.
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 4

Schedule these days strategically throughout the topic to support student learning.
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165-Day Pacing

4 Maximizing and Minimizing
Module Pacing: 45 Days

Topic 1: Introduction to Quadratic Funtions
ELPS: 1.A, 1.B,1.C,1.D, 1.E, 1.G, 2.A, 2.C, 2.D, 2.G, 2.H, 2.|, 3.A, 3.B, 3.C, 3.D, 3.F, 3.G, 3H, 4.A, 4.B,4.C, 4.D,4.G,4.H,4.l,4),4K, 5B, 5.C 5.E,5.F Topic Pacing: 20 Days
Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**

» Quadratic functions can be used to model certain
Students are introduced to quadratic functions through a sequence real-world situations.

of pennies. They are then provided four different contexts that canbe |« The graph of a quadratic function is called
modeled using quadratic functions. The first context involves area and a parabola.

is used to compare and contrast linear and quadratic relationships, to

define the term parabola, and to begin identifying key characteristics * Aparabola is a smooth curve with

reflectional symmetry.

Up and Down or of the graphs of quadratic functions. The second context involves .
Dgwn and Up handshakes with a parabola that has a minimum. The third context * A pqrabola hgs an absol_ute maximum or absolute A6A
1 . involves a function written in general form using the vertical motion minimum point an.d an interval Whgre itls ’ 3
Exploring formula. The final context involves revenue and demonstrates that increasing and an interval where it is decreasing. A-7A
Quadratic Functions a quadratic function can be written as the product of two linear * Aparabola has one y-intercept and at most two
functions. It is expected that students use technology to graph each x-intercepts.
function, allowing them to explore the key characteristics of the + The domain of a quadratic function is the set of
graphs of quadratic functions and interpret them in terms of their all real numbers. The range is a subset of the
corresponding context. Students will revisit these same scenarios in real numbers that is limited based upon the
the next lesson. y-coordinate of the absolute maximum or absolute

minimum point.
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Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**
Atable of values representing a quadratic function
has constant second differences.
A quadratic function may be written in general
form, f(x) = ax* + bx + ¢, where a # 0, and in
factored form, f(x) = a(x — r,)(x — r,), where a # 0.
Students revisit the four scenarios from the previous lesson as a way When the g-value of a quadratic function in general
to introduce equivalent quadratic equations with different structures form or factored form is positive, the graph opens
to reveal different characteristics of their graphs. They learn that upward and has an absolute mi,nimum' when the
Endless Forms a table of values represents a quadratic function if its second leading coefficient is negative, the graph opens
Most Beautiful differences are constant. The terms general form and factored form downward and has an absolute maximum. A.6A
2 o are defined. Students analyze the effect of the leading coefficient The vertex (or maximum/minimum) of a parabola A.6C 3
Key Characteristics of on whether the parabola opens up or down. They identify the axis P A7A

Quadratic Functions

of symmetry and vertex for graphs using the equations in each

form. Finally, students determine the x- and y-intercepts along with
intervals of increase and decrease, using a combination of technology,
symmetry, and equations.

lies on its axis of symmetry. The axis of symmetry

ry+r,
2

the factored form or by x = —2% from the general

can be determined by the formula x = from

form of the quadratic equation.

In factored form, f(x) = a(x — r,)(x — r,), the values of
(r,, 0)and (r,, 0) are the x-intercepts of the quadratic
function. In general form, f(x) = ax? + bx + ¢, (0, €) is

the y-intercept of the quadratic function.
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+ Afunction g(x) of the form g(x) =f(x) + Dis a
vertical translation of the function f(x). The value
| D| describes the number of units the graph of
fx) is translated up or down. If D > 0, the graph is
translated up; if D < O, the graph is translated down.
« Afunction g(x) of the form g(x) = Af(x) is a vertical
. ) dilation of the function f(x). For |A| > 1, the graph
Student; are already familiar with the ggneral shape of;he graphs of is vertically stretched by a factor of A units; for 0,
quadratic functions, and they have studied transformations of linear |A| <1, the graph vertically compresses by a factor
functions. In this lesson, students experiment with the quadratic of A units. For A < 0, the graph also reflects across
Parabolas in Motion function family. They expand their understanding of transformations the x-axis.
. . to include quadratic functions and interpret functions in the form . ’ e A.7A
3 Quadratic Function f(x) = A(x — C) + D. They distinguish between the effects of changing A function g(x) of the form g(x) =fx - Q) is a A.7C 2

Transformations

values inside the argument of the function (the C-value) and changing
values outside the function (the A- and D-values). Finally, students
consider different ways to rewrite and interpret equations of
function transformations.

horizontal translation of the function f(x). The value
| C| describes the number of units the graph of
f(x) is translated right or left. If C > 0, the graph

is translated to the right; if C <0, the graph is
translated to the left.

A reflection across the x-axis can be expressed
using the notation (x, y) — (x, —y). It affects the
y-coordinate of each point on the graph.

A reflection across the y-axis can be expressed

using the notation (x, y) — (—x, y). It affects the
x-coordinate of each point on the graph.
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The general transformation equation is
y =Af(Bix — C)) + D, where the A-value describes a
vertical dilation or reflection, the B-value describes
a horizontal dilation or reflection, the C-value
describes a horizontal translation, and the D-value
Students explore horizontal dilations (B-value transformations). describes a vertical translation. )
They sketch a graph of the transformation, compare characteristics Given f(x) = x* as the basic quadratic function,
of the transformed graph with the graph of the basic function, and reference points can be used to graph
. represent the transformation using coordinates. Students practice ¥ =AfBlx - 0) + D such that any point (x, y) on fix) AGB
Keep It Moving writing quadratic functions in vertex form, general form, and factored maps to the point (1§x +C Ay + D). AGC
4 Transformations of form and‘ convert from one form to another to reveal properties of The vertex form for a quadratic function is A:7A 3
Quadratic Functions the function it defines. They identify the location of the zeros, the fiX) = alx — hy2 + k, where (h, k) is the location of A7C
vertex, and the orientation of the parabola from the equation of the the vertex, and the sign of a indicates whether the )
function. Students write quadratic equations in vertex form using parabola opens upward or downward.
the coordinates of the vertex and another point on the graph and in A function written in equivalent forms can reveal
factored form using the zeros and another point on the graph. different characteristics of the function it defines.
You can write a quadratic function in vertex form if
you know the coordinates of the vertex and another
point on the graph.
You can write a quadratic function in factored form if
you know the zeros and another point on the graph.
The average rate of change of any function over
an interval is the slope of a linear function passing
through the beginning and end points of the interval.
Students complete a graphic organizer to compare quadratic A quantity increasing exponentially eventually
functions in standard form, factored form, and vertex form, and exceeds a quantity increasing linearly or quadratically.
You Lose Some, then analyze the properties of each form. Students then answer The average rate of change of an increasing
You Lose Some questions and compare a linear, quadratic, and exponential function. exponential function will eventually exceed the ATA
5 Comparing Functions Using | They compute some of the average rates of change for the functions average rate of change for an increasing linear A.7C 2
Key Characteristics and across different intervals and then compare the change in the average and quadratic function. ’
rates of change across the different intervals. Quadratic equations A function written in equivalent forms can reveal
Average Rate of Change S : gy - : n eq NS can rex
in different forms are compared by identifying key characteristics of different characteristics of the function it defines.
their representations. ) ) L
Quadratic equations in different forms are
compared by identifying key characteristics of their
representations or by changing one representation
to match the other for comparison purposes.
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 5

Schedule these days strategically throughout the topic to support student learning.
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Topic 2: Solving Quadratic Equations
ELPS: 1.A,1.D, 1.E, 1.G, 2.C, 2.D, 2.G, 2.H, 2.1, 3.A, 3.B, 3.C, 3.D, 3.F, 3.1, 3, 4.A, 4B, 4.C, 4.E, 4.G, 4K 5A 5.D, 5., 5.G

Topic Pacing: 25 Days

Lesson Lesson Title Highlights Essential Ideas TEKS* | Pacing**

Students begin the lesson with an open-ended sort of twelve A polynomial is a mathematical expression
mathematical expressions prior to being given the formal definitions involving the sum of powers in one or more
regarding polynomials. The terms polynomial, monomial, binomial, variables multiplied by coefficients. A polynomial
trinomial, and degree of a polynomial are defined. The graphs of two in one variable is the sum of terms of the form
functions in context provide meaning to subtraction of functions ax, where a is any real number and k is a
and introduce the concept of performing addition, subtraction, and non-negative integer. In general, a polynomial
multiplication of polynomial functions. Students add and subtract is of the form a,x* + a,x*" + ... + a x°.

This Time functions both graphically and algebraically within a context, anc_i then Polynomials with only one term are monomials.

with Polynomials focus on common errors and the concept of closure of polynomials Polynomials with exactly two terms are A.10A

1 . . over add|t|qn and subtract|o.n.' Next, the focus turns to multiplication binomials. Polynomials with exactly three A.10B 3

Adding, Subtracting, and of polynomials. Students revisit two contexts where they wrote terms are trinomials A.10D

Multiplying Polynomials functions as the product of two linear factors and now rewrite them ) )
in general form using multiplication. Students compare two methods PO'W.‘OT“'a'S can be addgd, subtrgcted, and
to multiply polynomials: an area model and the Distributive Property. multlplleq using algebraic operatlgr\s.
They then practice multiplying polynomials and conclude that Polynomlals are closed u.ndgr addition,
polynomials are closed under the operation of multiplication. Finally, subtraction, and multiplication.
students investigate patterns in special products to recognize perfect The difference of two squares and perfect square
square trinomials and the difference of two squares expressed both in trinomials are special products that can be
their general form and as the linear factors that produce them. recognized when multiplying binomials.

Factors of polynomials divide into a polynomial
Students analyze the graph of a quadratic function that appears to without a remainder.
have two real zeros. The Factor Theorem is stated, and a Worked Polynomial long division is an algorithm for
Example demonstrates how to determine whether a linear expression dividing one polynomial by another of equal or
L is a factor of the quadratic function. Polynomial long division is lesser degree.
5 The Great Divide introduced, and a Worked Example is provided. Students perform The Factor Theorem states that a polynomial AT0C 5

Polynomial Division

polynomial long division to determine the linear function that is the
other factor, and they use this information to determine the zeros
and rewrite the quadratic function as a product of linear factors.
The Remainder Theorem is stated, and students use this theorem to
answer questions involving polynomial division with remainders.

function p(x) has x — r as a factor if and only if the
value of the function at ris 0, or p(r) = 0.

The Remainder Theorem states that when any
polynomial equation or function f(x) is divided by a
linear expression of the form (x — r), the remainder
is R =f{r), or the value of the function when x =r.
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Solutions, Plus or Minus

Representing Solutions
to Quadratic Equations

Students investigate how to solve quadratic equations using graphs and
writing solutions in terms of their respective distances from the axis

of symmetry. They also use their knowledge of square roots to solve
basic quadratic equations algebraically. The axis of symmetry is used to
express solutions to basic quadratic equations, with solutions situated
symmetrically to the right and to the left of the vertical line. Students
also identify double roots, estimate square roots, and extract perfect
roots where possible. They show graphically that a quadratic function is
the product of two linear functions, and use the Zero Product Property
to explain that the zeros of a quadratic function are the same as the
zeros of its linear factors. Students also generalize what they know
about the difference of two squares to rewrite any quadratic in the
form f(x) = ax?> — c as the product of two linear factors, including when a
and c are not perfect square numbers.

Every whole number has two square roots, a
positive principal square root and a negative

square root.

A quadratic function is a polynomial of degree 2.
Thus, a quadratic function has two zeros or two
solutions at f(x) = 0. If both solutions are the same,
the quadratic function is said to have a double zero.

The x-coordinates of the x-intercepts of a graph
of a quadratic function are called the zeros of the
quadratic function. The zeros are called the roots of
the quadratic equation.

The real solutions to a quadratic equation can be
represented as the x-value of the axis of symmetry
plus or minus a constant.

The Zero Product Property states that if the product
of two or more factors is equal to zero, then at least
one factor must be equal to zero. Therefore, the
zeros of a quadratic function are the same as the
zeros of its linear factors.

Any quadratic function in the form f(x) = ax? — c can be
rewritten as the product of two linear factors,

(Vax + Vo)vax — Vo).

A.7A
A.7B
A.8A
A.10F
AT1A

Transforming Solutions

Solutions to Quadratic
Equations in Vertex Form

In the previous lesson, students solved quadratic functions of the
form f(x) = ax? — c. In this lesson, they learn to determine the roots

of any quadratic function written in vertex form. Students make

sense of the solution process as they analyze increasingly complex
transformations of the basic quadratic function, fromy = (x — ¢}, to
y=alx—c)? toy=alx—c)*+d.For each form of the function, they solve
equations and generalize about the solutions. Students also learn that
a quadratic function can have one unique real zero, two real zeros, or
no real zeros, and how the number of real zeros relates to the graph
of the function.

The solutions to a quadratic equation can be
represented as the x-value of the axis of symmetry
plus or minus a constant.

A quadratic function written in the form

fx)=a(x — h?+ k, where a # 0, is in vertex form.
The solutions for a quadratic equation of the form
y=Kx-c?arex=c=+,Jy.

The solutions for a quadratic equation of the form

y=a(x—c)2arex=c¢\/%.
The solutions for a quadratic equation of the form

y—d
y=alx—-cP+darex=cx\—3

A.7A
A.7C
A.8A

Mid-Topic Assessment
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One method of solving quadratic equations in the
form y = ax? + bx + cis to set the equation equal to
zero, factor the trinomial expression, and use the
) ) Zero Product Property to determine the roots.
Stilde?tslljearn t(IJZ.sotIvtehqu?cdrtatlcte‘quatl‘o?s Of. the forth. licati Completing the square is a method for rewriting a
y=oax + bx + ¢ FIrst, they factor trinomials using a muitipiication quadratic equation in the form y=ax*+ bx+ cas a
table, and then solve quadratic equations by factoring and using uadratic equation in vertex form
the Zero Product Property. Students are introduced to the method q q ) S )
The Missine Link of completing the square both conceptually and procedurally. They Whenza quadratic equation in the form
€ Missing Lin practice solving equations that are not factorable by completing the y=ax'+ bx + cis not factorable, completlng ‘the A7A
5 Factoring and Completing | square. Students analyze a Worked Example that converts a quadratic square is an alternative method of determining A.8A 3
the Square equation in general form, y = ax? + bx + ¢ into vertex form, the roots of the equation. A.10E
proving that the vertex of any quadratic equation is located Completing the square is a useful method for
at (—i, c- ﬁ). Students complete the square to rewrite equations in | onverting a quadratic function written as
2a 4a i i ) ) f(x) = ax?>+ bx + ¢ to vertex form for graphing
vertex form, graph the function, and identify the zeros in terms of the purposes and determining the maximum or
axis of symmetry. minimum in problem situations.
Given a quadratic equation in the form
y=0x*+ bx + ¢, the vertex of the function is located
at (x, y) such that x = —% andx=c-— f—;.
The Quadratic Formula, x = ~2-£Vb* — 4ac “zbs —49C can be
used to calculate the solutions to any quadratic
equation written in general form, f(x) = ax? + bx + ¢,
Students are guided through a Worked Example to derive the where g, b, and c represent real numbers ?nd a#0.
Ladies and Gents, Quadratic Formula. They then use the Quadratic Formula to solve On the graph of a quadratic function, + vb 2_04“ is
Please Welcome the problems in and out of context and analyze common student errors. the distance from (—_b 0) to each root A.7A
6 Quadratic Formula! They connect the terms of the Quadratic Formula to its symmetric \2a" 7/ T ) A.8A 3
’ graph and repeat the process with numeric solutions. The term When a quadratic equation is in the form, A11A

The Quadratic Formula

discriminant is defined, and students use the discriminant to identify
the number of real roots for a quadratic equation.

ax? + bx + c=0, where a, b, and c represent real
numbers and a # 0, the discriminant is b? — 4ac.
When b? — 4ac < 0, the quadratic equation has

no real roots. When b2 — 4ac = 0, the quadratic
equation has one real root. When b? — 4ac > 0, the
quadratic equation has two real roots.
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. . Students begin the lesson by determining a quadratic regression . .
Fit This Model equation to model a set of data and use the regression equation Eé)gn::sgia;g égszgge;(t;ﬁg ,—Zegggscijgfgqbgaiig#ig;atlc A.6A
7| Using Quadratc Functions | fonake predictre. Tvoughioutte ston strts dertly he | e o make predcions howeer reremaybe | 478 |
to Model Data of qurjlctions P q & limitations on the domain depending on the context. :
End of Topic Assessment 1
Learning Individually with Skills Practice or MATHia 7

Schedule these days strategically throughout the topic to support student learning.

Total Days: 165

Learning Together: 102

Learning Individually: 47

Assessments: 16
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