M ath

ALGEBRA

STANDARD 1
The student understands and applies the concepts and procedures of number sense and numeration.

To meet this standard, the student will:

Benchmark A1.1.1: Solve multi-step problemsrequiring numerical answers, using a variety of strategies
and tools
Indicators:

Al1.1.1.1 Demonstrate facility with critical nuneal skills, including mental mathematics, estiimat
proper order of operations with integersr@sessary for working with equations and
analytic geometry)

Al1.1.1.2 Demonstrate facility with critical nenical skills, including mental mathematics,
estimation, proper order of operationgwational numbers (as necessary in analytic
geometry, measurement, and equationrgglvi

Al1.1.1.3 Solve multi-step problems involving &pations of percent, ratio, and rate as they arise
throughout the course

Al.1.1.4 Use a scientific calculator effectivédy applications that arise throughout the course

Al1.1.1.5 Judge the reasonableness of answerslidems by considering likely results within the
situation described in the problem

Al1.1.1.6 Judge the reasonableness of answelsiggd by a calculator, a computer, or pencil and
paper, using mental mathematics and egtma

Benchmark A1.1.2: Demonstrate under standing of the three basic exponent rulesand apply them to
simplify expressions
Indicators:
Al1.1.2.1 Evaluate numerical expressions invgwiatural-number exponents with rational-number
bases
Al.1.2.2 Substitute into and evaluate algebraic expressiumdving exponents, to support other topics
of the course (e.g., measurement, anagometry)
Al1.1.2.3 Determine the meaning of negative exptsand of zero as an exponent from activities
involving graphing, using technology, and frantivities involving patterning
Al.1.2.4 Represent and calculate with very lange very small numbers, using scientific notation
A1.1.2.5 Enter and interpret exponential notation on a difiercalculator, as necessary in calculations
involving very large and very small numbers
Al1.1.2.6 Determine, from the examination of patterns, theoment rules for multiplying and dividing
monomials and the exponent rule for the payfer power, and apply these rules in
expressions involving one and two variables laoth integers and fractions
Al1.1.2.7 Apply exponent rules to growth and degablems

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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STANDARD 2
The student understands and applies the concepts and procedures of algebra and patterns.

To meet this standard, the student will:

Benchmark A1.2.1: Translate verbal to mathematical expressions (and visa versa) and apply to real world
problems

Indicators:

Al1.2.1.1 Interpret verbal cues into mathematical expressimsder to solve algebraic equations,
especially first-degree polynomial equations

Al1.2.1.2 Solve word problems using systems of#qus

Al1.2.1.3 Identify and make predictions with patgein number sequences and translate them into
algebraic expressions

Al.2.1.4 Identify and use the properties of atgeb

Al.2.1.5 Understand basic transformations of khibtswalue

Benchmark A1.2.2: Operatewith polynomials and manipulate fir st-degr ee polynomial expressionsto
solvefirst-degree equations

Indicators:
Al.2.2.1 Add and subtract polynomials
Al.2.2.2 Classify polynomials by degree and number of terms
Al1.2.2.3 Multiply a polynomial by a monomial, afattor a polynomial by removing a common factor
Al.2.2.4 Expand and simplify polynomial expressions invofyone variable or several variables, like

binomials and trinomials

Benchmark A1.2.3: Solve problems, using the strategy of algebraic modeling

Indicators:

Al1.2.3.1 Solve first-degree equations and indtjes] including equations with fractional coeféais,
using an algebraic method

Al1.2.3.2 Solve absolute value equations and ialittps

Al1.2.3.3 Rearrange formulas involving variahtethe first degree, with and without substitutias,
they arise in topics throughout the coursg. {(@nalytic geometry, measurement)

Al1.2.3.4 Solve proportions in a variety of sttaas

Al1.2.3.5 Solve problems involving percents

Al1.2.3.6 Solve direct variation problems

Al1.2.3.7 Solve systems of equations and inetiggliising a variety of techniques (e.g., graphing,
substitution, elimination)

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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Al1.2.3.8 Solve ¥ degree equations by factoring and the quadratinita

Al1.2.3.9 Evaluate the discriminant for the numbisolutions to a function

A1.2.3.10 Use algebraic modeling as one of sey@dllem-solving strategies in various topics @& th
course (e.g., relations, measurement, direttpartial variation, the Pythagorean theorem,
percent)

Al1.2.3.11 Compare algebraic modeling with otheatsgies used for solving the same problem

Al1.2.3.12 Solve multi-step problems involving d@palions of percent, ratio, and rate as they arise
throughout the course

Benchmark A1.2.4: Determine, through investigation, therelationships between the form of an equation
and the shape of its graph with respect to linearity and non-linearity
Indicators:

Al1.2.4.1 Demonstrate an understanding thatgdttdines represent linear relations and curvesesesmt
non-linear relation

Al1.2.4.2 Identify properties and relationshipslata in tables, graphs, and equations (distifguis
between relations and functions, dependeniradebendent variables, domain and
range)

Al1.2.4.3 Identify, by calculating finite diffemees in its table of values, whether a relatidmisar or
non-linear

Al.2.4.4 Compare the graphs and formulas oflimend non-linear relations

Al1.2.4.5 Compare the graphs and forms of ineties

Al1.2.4.6 Determine values of a linear relatigruling the formula of the relation

Al1.2.4.7 Find the equation of a line based @oiAts

Al1.2.4.8 Identify the equation of a line in afithe formsy=mx + b,Ax + By + C=0, y — yf = m(x —

%), X=a, y=b, y-y1 =m(x-x,)

Al1.2.4.9 Rearrange the equation of a line froenformy=mx + b to the formAx + By + C=0, and vice
versa

Al1.2.4.10 Understand and demonstrate the changhs igraph of a parent function based on changes in
its equation

Benchmark A1.2.5: Determine, through investigation, the properties of the slope and y-inter cept of a
linear relation
Indicators:

Al1.2.5.1 Determine the slope of a line (m = sopegment, using various formulas:
rise _Ay_y2-yl_-A

(m:run AX  x2-x1 B)

Al1.2.5.2 Identify the slope of a linear relatamrepresenting a constant rate of change

A1.2.5.3 Calculate the finite differences in thble of values of a linear relation and relaterdsult to
the slope of the relation

Al1.2.5.4 Identify the geometric significancemfand b in the equation y=mx + b through investigat

Al1.2.5.5 Identify the properties of the slopedind segments (e.g., direction, positive or negatate
of change, steepness, parallelism, perperatitygl through investigations facilitated by
graphing technology, where appropriate

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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Benchmark A1.2.6: Solve problems, using the properties of linear relations

Indicators:
Al.2.6.1
Al.2.6.2

Al1.2.6.3

Al.2.6.4

Al1.2.6.5

Al.2.6.6

Al1.2.6.7

Al1.2.6.8
Al1.2.6.9

Plot points on theg-plane and use the terminology and notation okjhplane correctly
Graph lines by hand, using a variettechniques (e.g., making a table of values, using
intercepts, using the slope anihtercept)

Graph lines, using graphing calculatorgraphing software

Determine the equation of a line, gii®rmation about the line (e.g., the slope snd
intercept, the slope and a point, two poiaténe parallel to a given line and having the same
x-intercept as another given line)

Calculate the midpoint of a line usthg coordinates of the endpoints

Communicate solutions to multi-steplypeons in established mathematical form, with clear
reasons given for the steps taken

Describe the meaning of the slopeyaimdercept for a linear relation arising from aligtic
situation, interpolate and extrapolate from ginaph and the equation of the relation, and
identify and explain any restrictions on tleiables in the relation

Describe a situation that would be nedidy a given linear equation

Determine the point of intersectiortwd linear relations, by hand for simple exampées]
using graphing calculators or graphing soferMar more complex examples; interpret the
intersection point in the context of an apgticn

Benchmark A1.2.7: Evaluaterational and radical functions

Indicators:
Al.2.7.1
Al.2.7.2
Al1.2.7.3

Add, subtract, multiply, divide and silifiprational expressions
Add, subtract, multiply, divide and silifipradical expressions
Evaluate radical expressions to rodigiothan two

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator

SCS Curriculum, Math, Algebra 1, approved Jan. 15, 200, reviewed May, 2009



M ath

ALGEBRA |

STANDARD 3
The student understands and applies the concepts and procedures of geometry.

To meet this standard, the student will:

Benchmark A1.3.1: Formulate conjecturesand generalizations about geometric relationshipsinvolving
two-dimensional figures, through investigations facilitated by dynamic geometry software, where
appropriate

Indicators:

A1.3.1.1 Pose questions about geometric relships, test them, and communicate the findingsgusi
appropriate language and mathematical forngs, (@ritten explanations, diagrams, formulas,
tables)

A1.3.1.2 Describe, extend, and express algebraically a wédiety of geometric patterns

Benchmark A1.3.2: Specify locations and describe spatial relationships using coor dinate geometry

Indicator:
Al1.3.2.1 Use coordinate geometry to determirgfifjure is a rectangle

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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STANDARD 4
The student understands and applies the concepts and procedures of measurement.

To meet this standard, the student will

Benchmark A1.4.1: Determinethe optimal values of various measurementsthrough investigations
facilitated, wher e appropriate, by the use of concrete materials, diagrams, and calculators or
computer software

Indicator:

Al1.4.1.1 Judge the reasonableness of answeredsurement problems by considering likely results
within the situation described in the problem

Benchmark A1.4.2: Solve problemsinvolving formulas from geometry

Indicator:
Al1.4.2.1 Use formulas to solve simple probleussng the formulas from geometry, science, stafisti

etc. (e.g., area and perimeter of figuregssiuof a right triangle using the Pythagorean
Theorem)

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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STANDARD 5

The student understands and applies the concepts and procedures of data analysis and probability.

To meet this standard, the student will:

Benchmark A1.5.1: Determinerelationships between two variables by collecting and analyzing dat

Indicators:
Al15.1.1

A15.1.2

A15.1.3

Al5.14

Al15.1.5

A1.5.1.6

Demonstrate an understanding of sonimeiptes of sampling and surveying and apply the
principles in designing and carrying out expents to investigate the relationships between
variables

Interpret data from a variety of typéglisplays (e.g., histogram, stem-and-leaf, cigtieph,
line graph, frequency table, box-and-whaighlots)

Organize and analyze data, using apj@ateptechniques (e.g., making tables and grajpies: |
or curve of best fit)

Describe trends and relationships ateskin data, make inferences from data, compare the
inferences with hypotheses about the dataeapthin the differences between the inferences
and the hypotheses (like measures of cerdeighility, and range)

Communicate the findings of an experitriéearly and concisely, using appropriate
mathematical forms (e.g., written explanatjdosmulas, charts, tables, graphs), and justify
the conclusions reached

Solve and/or pose problems relatedhtexgperiment, using the findings of the experiment

Benchmark A1.5.2: Describe the connections between variousrepresentations of relations

Indicators:

Al1.5.2.1 Construct tables of values, graphd,fanrmulas to represent linear relations deriveanfr

A15.2.2

A15.23

descriptions of realistic situations (e.ge tost of holding a banquet in a rented hall is $&5
person plus $975 for the hall)

Construct tables of values and scattes for linearly related data collected from espeents
(e.g., the rebound height of a ball versugiight from which it was dropped) or from
secondary sources (e.g., the number of calamiéast food versus the number of grams of fat)
Communicate solutions to problems iprapriate mathematical forms (e.g., written
explanations, formulas, charts, tables, graphd justify the reasoning used in solving the
problems

Benchmark A1.5.3: Apply the concepts and procedures from probability

Indicators:
Al1.5.3.1
Al1.5.3.2

Apply experimental and theoretical @bitity methods to simple events
Explain the properties of dependentiadépendent events

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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