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ALGEBRAI AI-1

The student will represent verbal quantitative situations algebraically and
evaluate these expressions for given replacement values of the variables.

Standard
Timeframe: Q1
Expressions and Operations
Strand
The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to
a. Translate verbal quantitative situations into algebraic expressions and vice versa.
b. Model real-world situations with algebraic expressions in a variety of representations
Essential (concrete, pictorial, symbolic, verbal).
Knowledge
and Skills | c. Evaluate algebraic expressions for a given replacement set to include rational
numbers.
d. Evaluate expressions that contain absolute value, square roots, and cube roots.
Individual
Resources Resource Materials Released Test Items Teacher Notes

Holt McDougal Algebra 1 Text
o 1-1 2009 SOL #3 #18, #24

o 1-2
o 1-3

2010 SOL #10, #22, #25, #27

Teacher Notes

Algebra is a tool for reasoning about quantitative
situations so that relationships become apparent.

Algebra is a tool for describing and representing
patterns and relationships.

Mathematical modeling involves creating algebraic
representations of quantitative real-world situations.

The numerical value of an expression is dependent
upon the values of the replacement set for the
variables.

There are a variety of ways to compute the value of a
numerical expression and evaluate an algebraic
expression.

The operations and the magnitude of the numbers in
an expression impact the choice of an appropriate
computational technique.

An appropriate computational technique could be
mental mathematics, calculator, or paper and pencil.
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e 1-5
e 1-6
e 1-8

Essential New Vocabulary

replacement set
algebraic expression
absolute value
square root

cube root

prime polynomials
radicand (argument)
perfect cube factors

perfect cube;
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principal square root

literal equations (formulas)

algebraically
graphically

verify

solution

simplify expressions

properties of order
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ALGEBRAI AI-2

The student will perform operations on polynomials, including

a) applying the laws of exponents to perform operations on expressions.
b) adding, subtracting, multiplying, and dividing polynomials.
c) factoring completely first- and second-degree binomials and trinomials

Standard in one or two variables.
Graphing calculators will be used as a tool for factoring and for confirming algebraic
factorizations.
Timeframe: Q3, Q4
Strand Expressions and Operations
The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to
a. Simplify monomial expressions and ratios of monomial expressions in which the
) exponents are integers, using the laws of exponents.
Essential
K“%W|ﬁdl?e b. Model sums, differences, products, and quotients of polynomials with concrete
and Skills

objects and their related pictorial representations.

C. Relate concrete and pictorial manipulations that model polynomial operations to
their corresponding symbolic representations.

d. Find sums and differences of polynomials.

Teacher Notes

The laws of exponents can be investigated using
inductive reasoning.

A relationship exists between the laws of exponents
and scientific notation.

Operations with polynomials can be represented
concretely, pictorially, and symbolically.

Polynomial expressions can be used to model real-world
situations.

The distributive property is the unifying concept for
polynomial operations.

Factoring reverses polynomial multiplication.

Some polynomials are prime polynomials and cannot be
factored over the set of real numbers.

Polynomial expressions can be used to define functions
and these functions can be represented graphically.

There is a relationship between the factors of any
polynomial and the x-intercepts of the graph of its
related function.
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terms).

factored divisor.

h. Identify prime polynomials.

and confirm its factors

€. Find products of polynomials. The factors will have no more than five total terms
(i.e. (4x+2)(3x+5) represents four terms and (x+1)(2x2 +x+3) represents five

f. Find the quotient of polynomials, using a monomial or binomial divisor, or a completely

g. Factor completely first- and second-degree polynomials with integral coefficients.

I. Use the x-intercepts from the graphical representation of the polynomial to determine

Resource Materials

Released Test Items

Individual Teacher
Notes

Holt McDougal Algeblocks
Algebra 1 Text

e 79
L
*r o 8-2
Resources |, 7-3 . 83
o 74 . 84
e 7-6 . 85
© 77 . 86
© 78 . 86
e 12-6

2009 SOL #18,#22,#23, #25,
#26,#27,#28, #29

2010 SOL #21, #23,#24, #26,#29

Essential New Vocabulary

e laws of exponents

e polynomials

e factoring

e binomial

e trinomial

e monomial

e factors

e prime polynomials

e polynomial expressions

e X-intercepts
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ALGEBRAI AI-3

The student will express the square roots and cube roots of whole numbers and

Standard | the square root of a monomial algebraic expression in simplest radical form.
Timeframe: Q1, Q4
Strand Expressions and Operations
The student will use problem solving, mathematical communication,
. mathematical reasoning, connections, and representations to
Essential
Knowledge | a. Express square roots of a whole number in simplest form.
and Skills
b. Express the cube root of a whole number in simplest form.
C. Express the principal square root of a monomial algebraic expression in simplest form
where variables are assumed to have positive values.
Individual Teacher
Resource Materials Released Test Items Notes
Holt McDougal Algebra 1 Text
Resources 2009 SOL #19

e 1-5

. 11-6 2010 SOL #22

No cube roots—added

Teacher Notes

A square root in simplest form is one in which the
radicand (argument) has no perfect square factors
other than one.

A cube root in simplest form is one in which the
argument has no perfect cube factors other than one.

The cube root of a perfect cube is an integer.

The cube root of a nonperfect cube lies between two
consecutive integers.

The inverse of cubing a number is determining the cube
root.

In the real number system, the argument of a square
root must be nonnegative while the argument of a cube
root may be any real number.

Essential New Vocabulary

square root

cube root

cube root

perfect cube factors
perfect cube
non-perfect cube
principal square root

algebraically
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Standard

ALGEBRAI AI-4

The student will solve multistep linear and quadratic equations in two variables,
including

a) solving literal equations (formulas) for a given variable.

b) justifying steps used in simplifying expressions and solving equations
using field properties and axioms of equality that are valid for the set of
real numbers and its subsets.

c) solving quadratic equations algebraically and graphically.

d) solving multistep linear equations algebraically and graphically.

e) solving systems of two linear equations in two variables algebraically and
graphically.

f) solving real-world problems involving equations and systems of equations.

Graphing calculators will be used both as a primary tool in solving problems and to verify
algebraic solutions.

Timeframe: Q1, Q2, Q3, Q4

Strand

Equations and Inequalities

Essential
Knowledge
and Skills

The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to

a. Solve a literal equation (formula) for a specified variable.

b. Simplify expressions and solve equations, using the field properties of the real
numbers and properties of equality to justify simplification and solution.

c. Solve quadratic equations.

d. Identify the roots or zeros of a quadratic function over the real number system as the
solution(s) to the quadratic equation that is formed by setting the given quadratic

Teacher Notes

A solution to an equation is the value or set of values
that can be substituted to make the equation true.

The solution of an equation in one variable can be
found by graphing the expression on each side of the
equation separately and finding the x-coordinate of
the point of intersection.

Real-world problems can be interpreted, represented,
and solved using linear and quadratic equations.

The process of solving linear and quadratic equations
can be modeled in a variety of ways, using concrete,
pictorial, and symbolic representations.

Properties of real numbers and properties of equality can
be used to justify equation solutions and expression
simplification.

The zeros or the x-intercepts of the quadratic function
are the real root(s) or solution(s) of the quadratic
equation that is formed by setting the given quadratic
expression equal to zero.

A system of linear equations with exactly one solution
is characterized by the graphs of two lines whose
intersection is a single point, and the coordinates of
this point satisfy both equations.

A system of two linear equations with no solution is
characterized by the graphs of two lines that are
parallel.

A system of two linear equations having infinite
solutions is characterized by two graphs that coincide
(the graphs will appear to be the graph of one line),
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expression equal to zero.
Solve multistep linear equations in one variable.

Confirm algebraic solutions to linear and quadratic equations, using a graphing
calculator.

Given a system of two linear equations in two variables that has a unique solution,
solve the system by substitution or elimination to find the ordered pair which satisfies
both equations.

. Given a system of two linear equations in two variables that has a unique solution,

solve the system graphically by identifying the point of intersection.

Determine whether a system of two linear equations has one solution, no solution, or
infinite solutions.

Write a system of two linear equations that models a real-world situation.

Interpret and determine the reasonableness of the algebraic or graphical solution of a
system of two linear equations that models a real-world situation.

Determine if a linear equation in one variable has one, an infinite number, or no
solutions. T

Resources

Resource Materials Released Test Items Notes

Individual Teacher

Holt McDougal Algebra 1 Text

2009 SOL #2, #3,

1'2 #4,47,4#8,#11, #12,
-1 #15,#16,#35, #38
2-2

2-3

and the coordinates of all points on the line satisfy
both equations.

Systems of two linear equations can be used to model
two real-world conditions that must be satisfied
simultaneously.

Equations and systems of equations can be used as
mathematical models for real-world situations.

Set builder notation may be used to represent
solution sets of equations.
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o 24
e 2-5
e 2-6
o 2-7
e 6-1
e 6-2
e 6-3
e 64
e O-1
e 9-3
e O-2
e 95
e 9-6
e 99

2010 SOL #3, #4, #9,#10,
#11,#13, #19, #42

Essential New Vocabulary

solution

member (side of equation)
linear equation

quadratic equation
equality

literal equation (formula)
justify

system of linear equations
intersect

point of intersection
parallel

coincide

field properties
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X-intercept
function

roots

real-world

solution set

set builder notation
algebraically
graphically

infinite solutions
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ALGEBRAI AI-5

The student will solve multistep linear inequalities in two variables, including

a) solving multistep linear inequalities algebraically and graphically.
b) justifying steps used in solving inequalities, using axioms of inequality and

Standard properties of order that are valid for the set of real numbers and its
subsets
c) solving real-world problems involving inequalities.
d) solving systems of inequalities.
Timeframe: Q1, Q2, Q3
Strand Equations and Inequalities
The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to
Essential
Knowledge | 5 5\e multistep linear inequalities in one variable.
and Skills . . L - . . . . .
b. Justify steps used in solving inequalities, using axioms of inequality and properties of
order that are valid for the set of real numbers.
C. Solve real-world problems involving inequalities.
d. Solve systems of linear inequalities algebraically and graphically.
Individual Teacher
Resources Resource Materials Released Test Items Notes

Holt McDougal Algebra 1 Text

2009 SOL #1, #9

e 3-1 2010 SOL #5,#15

o 3-2
e 3-3

Teacher Notes
e A solution to an inequality is the value or set of values
that can be substituted to make the inequality true.

e Real-world problems can be modeled and solved using
linear inequalities.

e Properties of inequality and order can be used to solve
inequalities.

e Set builder notation may be used to represent solution
sets of inequalities.

Essential New Vocabulary
e properties of order
e solution
e axioms of inequality
e algebraically
e graphically
e set builder notation

e real world
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e 3-5
e 3-6
o 3-7
e 6-5
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Standard

ALGEBRAI AI-6

The student will graph linear equations and linear inequalities in two variables,
including

a) determining the slope of a line when given an equation of the line, the
graph of the line, or two points on the line. Slope will be described as rate
of change and will be positive, negative, zero, or undefined; and

b) writing the equation of a line when given the graph of the line, two
points on the line, or the slope and a point on the line.

Timeframe: Q2, Q3

Strand

Equations and Inequalities

Essential
Knowledge
and Skills

The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to

a. Graph linear equations and inequalities in two variables, including those that arise
from a variety of real-world situations.

b. Use the parent function y = x and describe transformations defined by changes in
the slope or y-intercept.

c. Find the slope of the line, given the equation of a linear function.
d. Find the slope of a line, given the coordinates of two points on the line.
e. Find the slope of a line, given the graph of a line.

f. Recognize and describe a line with a slope that is positive, negative, zero, or
undefined.

Teacher Notes

e Changes in slope may be described by dilations or
reflections or both.

e Changes in the y-intercept may be described by
translations.

e Linear equations can be graphed using slope, x- and )~
intercepts, and/or transformations of the parent
function.

e The slope of a line represents a constant rate of change
in the dependent variable when the independent
variable changes by a constant amount.

e The equation of a line defines the relationship between
two variables.

e The graph of a line represents the set of points that
satisfies the equation of a line.

e Aline can be represented by its graph or by an
equation.

e The graph of the solutions of a linear inequality is a
half-plane bounded by the graph of its related linear
equation. Points on the boundary are included unless it
is a strict inequality.

e Parallel lines have equal slopes.

e The product of the slopes of perpendicular lines is -1
unless one of the lines has an undefined slope.
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g. Use transformational graphing to investigate effects of changes in equation parameters
on the graph of the equation.

h. Write an equation of a line when given the graph of a line.

i. Write an equation of a line when given two points on the line whose coordinates are
integers.

j.  Write an equation of a line when given the slope and a point on the line whose
coordinates are integers.

k. Write an equation of a vertical line as x = a.
|.  Write the equation of a horizontal line asy = c.

Individual
Resource Materials Released Test Items Teacher Notes

Holt McDougal Algebra 1 Text
2009 SOL #5,#8, #9,#10,

#13,#14,#17, #30, #34

e 5-1
e 53
e 54
o 5-7
e 5-6
e 5-8
e 59
e 5-10

Resources

2010 SOL #2,#3, #11, #14, #16,

Essential New Vocabulary
e slope
e Yy-intercept
o reflections
e translations
e parent function
e dependent variable
e independent variable
e line
e constant rate of change
e equation of a line
e half-plane
e equal slopes
e undefined
e perpendicular
e horizontal

e vertical
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Standard

ALGEBRAI AI-7

The student will investigate and analyze function (linear and quadratic) families
and their characteristics both algebraically and graphically, including

a) determining whether a relation is a function.

b) domain and range.

c) zeros of a function.

d) x- and p~intercepts.

e) finding the values of a function for elements in its domain.

f) making connections between and among multiple representations of
functions including concrete, verbal, numeric, graphic, and algebraic.

Timeframe: Q1,Q2,Q4

Strand Functions

The student will use problem solving, mathematical communication,
Essential mathematical reasoning, connections, and representations to
Knowledge
and Skills

a. Determine whether a relation, represented by a set of ordered pairs, a table, or a
graph is a function.

b. Identify the domain, range, zeros, and intercepts of a function presented
algebraically or graphically.

c. For each xin the domain of £ find A x).

d. Represent relations and functions using concrete, verbal, numeric, graphic, and
algebraic forms. Given one representation, students will be able to represent the
relation in another form.

Teacher Notes

A set of data may be characterized by patterns, and
those patterns can be represented in multiple ways.

Graphs can be used as visual representations to
investigate relationships between quantitative data.

Inductive reasoning may be used to make conjectures
about characteristics of function families.

Each element in the domain of a relation is the abscissa
of a point of the graph of the relation.

Each element in the range of a relation is the ordinate
of a point of the graph of the relation.

A relation is a function if and only if each element in the
domain is paired with a unique element of the range.

The values of A x) are the ordinates of the points of the
graph of £

The object A x) is the unique object in the range of the
function fthat is associated with the object xin the
domain of £

For each xin the domain of 7, xis a member of the
input of the function 7, Ax) is a member of the output
of £, and the ordered pair [x, x)] is a member of £

An object x in the domain of fis an x-intercept or a
zero of a function 7if and only if Ax) = 0.

Set builder notation may be used to represent domain
and range of a relation.
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e. Detect patterns in data and represent arithmetic and geometric patterns algebraically.

Resources

Resource Materials

Released Test Items

Individual Teacher
Notes

Holt McDougal Algebra 1 Text

1-8
4-1
4-2
4-3
4-4
5-2
4-6
9-2
9-5
9-6
9-9

2009 SOL #2,#31,#32, #33,
#34, #35, #37, #40,#43

2010 SOL #17, #31,#32, #33,
#34, #35, #36, #37, #39,#41

Essential New Vocabulary

e function

e relation

e domain

e range

e element

e zeros of a function
e Xx- and y-intercepts
¢ inductive reasoning
e abscissa

e ordinate

e zero of a function
e unique

e dependent variable
e independent variable
e horizontal

e vertical
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Standard

ALGEBRAI AI-8

The student, given a situation in a real-world context, will analyze a relation to
determine whether a direct or inverse variation exists, and represent a direct
variation algebraically and graphically and an inverse variation algebraically.

Timeframe: Q2, Q4

Strand Functions
The student will use problem solving, mathematical communication,

Essential mathematical reasoning, connections, and representations to
Kn:vs\;l:?lc:ge a. Given a situation, including a real-world situation, determine whether a direct
and Skills variation exists.

b. Given a situation, including a real-world situation, determine whether an inverse

variation exists.

c. Write an equation for a direct variation, given a set of data.

d. Write an equation for an inverse variation, given a set of data.

e. Graph an equation representing a direct variation, given a set of data.

Individual

Resources Resource Materials Released Test Items Teacher Notes

Holt McDougal Algebra 1 Text
2009 SOL #8, #30,#34, #36,#39

* >b 2010 SOL #34, #38, #40

e 111

Teacher Notes

e The constant of proportionality in a direct variation is
represented by the ratio of the dependent variable to
the independent variable.

e The constant of proportionality in an inverse variation is
represented by the product of the dependent variable
and the independent variable.

e A direct variation can be represented by a line passing
through the origin.

e Real-world problems may be modeled using direct
and/or inverse variations.

Essential New Vocabulary

dependent variable
independent variable
constant of proportionality
direct variation

origin

inverse variation
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ALGEBRAI AI-9

Standard
Timeframe: Q2
Strand Statistics
The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to
a. Analyze descriptive statistics to determine the implications for the real-world
situations from which the data derive.
b. Given data, including data in a real-world context, calculate and interpret the mean
absolute deviation of a data set.
Essential
Knowledge |C. Given data, including data in a real-world context, calculate variance and standard
and Skills deviation of a data set and interpret the standard deviation.
d. Given data, including data in a real-world context, calculate and interpret z-scores for
a data set.
e. Explain ways in which standard deviation addresses dispersion by examining the
formula for standard deviation.
f. Compare and contrast mean absolute deviation and standard deviation in a real-
world context.
Individual
Resources Resource Materials Released Test Items Teacher Notes

Holt McDougal Algebra 1 Text

EPAT 2010
e Page 698B

Teacher Notes

Descriptive statistics may include measures of center
and dispersion.

Variance, standard deviation, and mean absolute
deviation measure the dispersion of the data.

The sum of the deviations of data points from the mean
of a data set is 0.

Standard deviation is expressed in the original units of
measurement of the data.

Standard deviation addresses the dispersion of data
about the mean.

Standard deviation is calculated by taking the square
root of the variance.

The greater the value of the standard deviation, the
further the data tend to be dispersed from the mean.

For a data distribution with outliers, the mean absolute
deviation may be a better measure of dispersion than
the standard deviation or variance.

A z-score (standard score) is a measure of position
derived from the mean and standard deviation of data.

A z-score derived from a particular data value tells how
many standard deviations that data value is above or
below the mean of the data set. It is positive if the data
value lies above the mean and negative if the data
value lies below the mean.
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Essential New Vocabulary

e variance

Z-scores

e mean absolute deviation
e standard deviation

e descriptive statistics

e measures of center and variation
e curve of best fit

e contextual validity

e box-and-whisker plot

e curve of best fit

e sample size

e randomness

e bias
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ALGEBRAI AI-10

Teacher Notes

The student will compare and contrast multiple univariate data sets, using e Statistical techniques can be used to organize, display,
Standard | box-and-whisker plots. and compare sets of data.
Timeframe: Q2 e Box-and-whisker plots can be used to analyze data.
Statistics .
Strand Essential New Vocabulary
The student will use problem solving, mathematical communication, e box-and-whisker
Essential mathematical reasoning, connections, and representations to _
Knowledge e (uartiles
and Skills a. Compare, contrast, and analyze data, including data from real-world situations displayed e extremes
in box-and-whisker plots.
e outliers
Individual Teacher
Resource Materials Released Test Items Notes
Holt McDougal Algebra 1 Text
Resources 2009 SOL#45, #47

e 10-3
2010 SOL #44, #46

Algebra I Math Curriculum Guide page 18 KGCS 2011




ALGEBRAI AI-11

The student will collect and analyze data, determine the equation of the
curve of best fit in order to make predictions, and solve real-world problems,

Standard | using mathematical models. Mathematical models will include linear and
quadratic functions.
Timeframe: Q2

Strand Statistics
The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to
] a. Write an equation for a curve of best fit, given a set of no more than twenty data

Essential points in a table, a graph, or real-world situation.

Knowledge

and Skills | b. Make predictions about unknown outcomes, using the equation of the curve of best

fit.
C. Design experiments and collect data to address specific, real-world questions.
d. Evaluate the reasonableness of a mathematical model of a real-world situation.
Individual Teacher
Resource Materials Released Test Items Notes

Resources

Holt McDougal Algebra 1 Text New standard/no
release questions

e 10-1 regarding curve of best
e 10-3 fit
e 104
e 4-5

Teacher Notes

The graphing calculator can be used to determine the
equation of a curve of best fit for a set of data.

The curve of best fit for the relationship among a set of
data points can be used to make predictions where
appropriate.

Many problems can be solved by using a mathematical
model as an interpretation of a real-world situation.
The solution must then refer to the original real-world
situation.

Considerations such as sample size, randomness, and
bias should affect experimental design.

Essential New Vocabulary

e linear and quadratic functions

curve of best fit
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Additional Math Online Resources

New York State Released Tests (pdf format)

VA DOE Training/Technical Assistance (SOL related searches, King George is region 3)

Illuminations (excellent lesson plans, interactive tools, NCTM standards)

Making Connections to Content: Essential Vocabulary (Dan Mulligan)

National Library of Virtual Manipulatives

Mathematics Activity Types (technology integration with math, The College of William & Mary)

Open Ended Assessment in Math

APEC Math Assessment Database

Math Dictionary for Kids

SOL Released Tests in Various Formats

Technology Tools for the 21 Century Classroom (KGES portaportal, math tools)
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http://www.edinformatics.com/testing/ny.htm
http://ttaconline.org/
http://illuminations.nctm.org/
http://kgcs.k12.va.us/instruction/essential_vocab_math_mulligan.pdf
http://nlvm.usu.edu/
http://activitytypes.wmwikis.net/Mathematics
http://books.heinemann.com/math/
http://hrd.apec.org/index.php/Mathematics_Assessments
http://www.amathsdictionaryforkids.com/
http://web.dps.k12.va.us/Departments/Instruction/SOL%20PowerPoints/sol_released_tests_in_power_poin.htm
http://guest.portaportal.com/techlinks21

