The compacted traditional sequence, or, “Accelerated Traditional,” compacts grades 7, 8, and High School Algebra
into two years: "Accelerated 7™ Grade” and “8" Grade Algebra |” Upon successfully completion of this pathway,
students will be ready for Geomelry in high school The compacted integrated sequence, or, “Accelerated Integrated,”
compacts grades 7, 8, and Mathematics | into two years: "Accelerated 7' Grade” and "8" Grade Mathematics 1" At
the end of 8" grade, these students will be ready for Mathematics # in high school. While the K-7 CCSS effectively
prepare students for algebra in 8% grade, some standards from 8% grade have been placed in the Accelerated 7
Grade course to make the 8" Grade courses more manageable.

The Achieve Pathways Group has followed a set of guidelines” for the development of these compacted courses,

1. Compacted courses shouid inclute the same Commen Core State Standards as the non~-compacted courses.
It is recommended to compact three years of material into two years, rather than compacting two years into
one. The rationale is that mathematical concepts are likely to be omitted when trying to sgueeze two years of
material into one. This is to be avoided, as the standards have been carefully developed o define clear learning
progressions through the major mathematical domains. Moreover, the compacted courses shoutd not sacrifice
attention tc the Mathematical Practices Standard.

2. Decisions t¢ accelerate students into the Common Core State Standards for high school mathematics before
ninth grade should not be rushed. Placing students into tracks toc earty should be avoided at all costs. It is not
recommanded to compact the standards before grade seven. in this document, compaction begins in seventh
grade for both the traditional and integrated (international) sequences.

3. Decisions to accelerate students into high schoo! mathematics before ninth grade should be based on solid
evidence of student learning. Research has shown discrepancies in the placement of students into “advanced”
classes by race/ethnicity and socioeconomic background. While such decisions ta accelerate are almost always
a joint cdecision between the school and the family, serious efforts must be made to consider solid evidence of
student learning in order to avoid unwittingly disadventaging the opportunities of particular groups of students.

4. A menu of challenging opiions should be available for students after their third vear of mathematics—and
all students should be strongly encouraged to take mathematics in all vears of high school Traditionally,
students taking high school mathematics in the eighth grade are expected to take Precalcuius in their junior
years and then Calculus in their senior years. This is a good and worthy goal, but it shouid not be the only option
for students. Advanced courses could also include Statistics, Discrete Mathematics, or Mathematical Decision
Making. An array of challenging options will keep mathematics relevant for students, and give them a new sat of
tools for their futures in college and career (see Fourth Courses section of this paper for further detail),

Other Ways to Accelerate Students

Just as care should be taken not to rush the decision to accelerate students, care shouid also be taken to provide
more than one opportunity for acceleration. Some students may not have the preparation to enter a “Compacted
Pathway” but may still develop an interest in taking advanced mathematics, such as AP Calculus or AP Statisties in
thelr senior vear, Additional opportunities for acceleration rmay include:

“« Allowing students to take two mathematics courses simultanecusly (such as Geomatry and Algebra |, or
Pracaloulus and Statistics).

. Allowing students in schools with block scheduling to take a mathematics course in both semesters of the same
academic year,

. Offaring summer courses that are designed to provide the equivalent experience of & full course in all regards, including
attention to the Mathematical Practices®

® Creating different compaction ratios, Including four years of high school content into three vears beginning in 9% grade.
. Cresting a hyvbrid Algebra ll-Precalculus course that allows students to go straight to Calcuius.

A combination of these methods and our suggested compacted sequences would aliow for the most mathematicaliy-inclined
stuctents to take advanced mathematics courses during their high school career. The compacted sequencas begin hare:

"Based on work published by Washington Gffice of the Superintendent of Public Schools, 2008
BAs with other methods of accelerating students, enrciling students in summer courses should be handied with care, as the pace of the
courses likely be enormiousiy fast.
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Overview of the Accelerated Traditional Pathway for
the Common Core State Mathematics Standards

This table shows the domains and clusters in each course in the Accelerated Traditional Pathway. The standards from each
cluster included in that course are listed below each cluster, For each course, limits and focus for the clusters are shown in ital-
ics. For organizationa! purposes, clusters from 7% Grade and 8" Grade have been situated in the matrix within the high school
domains.

sExtend-the
extaend pravious properties of
o oounderstandings ‘exponents
ot sofoperations oAy f Lo rational
Coawithifractions to: ) - exponents,
i add,_subtract, i NRN1L 2
-oremultiply, and
1 divide rational
Lnumbers,

Use properties
: S cof rational
TNSIa 0, 5,1d, T and drrationat
28, 2bZc, 24,30 numbers,

MRM.E,

rKnow that there
are numbers that
are’notrational, T
and approximate 1
themby rational .~

«Work with
raclicals
and integer
expenants.

BEEL 2,54

- Nufiiber and Quantity

»Analyze " «Reason

proportional quantitatively and
refationships and use ynits to solve
use them to solve problems.
reai_—worEdland Foundation
| Quantities mathematical for work with
problems,
eXDIessions,
7RPI Za, Zb, 2c, equations and
2d, 2 functions
N.QL 2 3

*The (+) standards in this colurnn are those In the Commaon Core State Standards that are not included in any of the Accelerated
Traditional Pathway courses. They would be used in additional courses developed to follow Algebra [1.
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The Complex
B Number
System o

b and auastit

} g vector
W Cuantities
B and Matrices

Lo ieUse propertias
-of operations

. to generate
equivalant
expressions.

7EENL 2

E Seeing . S
Structure in -+ Solve real-life and
Expressions . . mathematical
L " ilproblems using
Cinumerical -
and algebraic
expressions and
equations..

© U 7EEZ 4a, 4b

~interpret the
struciure of
eXpressions,

L Linear, exponential, |

Loguadratic
A4S5E s, b, 2

“Write expressions
in equivalent
forms {o solve
problems,

Quadratic and
exponential

ASSE 3a, 3b, 5¢

+Perform . P._erform
arithmetic arithmetic
operations . _operations -
with mmpk_—:x_ o - awith complex
nurmbers, ‘numbers,
NCNLZ {4 NCN3
~Use comptex_' .- +Represent

numbers in complex numbers
polynomial and their -/
identities and - 7" .operations onthe
equations, & complex plane.

Polytiomials with C(H)NCNA, 5, 6
reai coefficients - 0t
CNONT, (4 8,(+)9

*Represent and
mode! with
vactor quantities.

(FINVML 23

» Perform
operations on
VeCtors,

(+) NVM.4a, 4b,
4c, 5a, 5h

«Perform
cperations on
matrices and
use matrices n
applications.

C(FYMNVME, 7 B9,
. 13,1, 12
interprat the S
strugture of
expressions, -

Palyncmial and
i crational

ASSEls o, 2

L Write expressions
in equivalent
forms to solve
problems.

ASSEA4
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| Arithmetic
B with
& Oolynomials
¥ and Rational
B —xpressions

Creating
¥ Couations

*Perform
arithmetic
operations on
polvnomials.

Lineat and
quadratic

ALAPR]

«Create equations .

that describe .
numbers or -
refationships,
Linear, quadratic,
and exponentiai
{integer inpuls

only) for ACEDS,

Hnearonly
ALCED 1 2,3,4

< Crbate squat

- eincluding simpi_e
Lo Lroot functions

CiacEDL 234

«Perform
arithmetic
aperations on
polynomials.

Bevond guadratic
ALABR

+Understand
the relationship
between zeros
and factors of
polynomials.

AAPRZ 3

»Use polynamial
identities to solve
problems.

AAPRA, (+) 5

*Rewrite rational
expressions.

Linear and
quadratic
denorminators

AAPRSG, (+37

ons

that describe
“numbersor .
retationships.

CEquations using
‘all available types -
- of expressions,
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*Understand the
connections
between
proportional
relationships,
hnes, and linear
equations.

BEES 6

*Analyze and solve
linear equations
and pairs of
sirmuitaneous
linear eguations.

8.EETa, 7k

cReasoning
with

. Eguations
and

Inequalities

*Understand
solving equaticns
as a process
of reasoning
and explain the
reasoning.

Master linear, learn
as general principle

ARE

*Solve equations
and inequalities in
one variable,

Linear inegualities;
fiteral equations
that are linear
i the variables
being solved for;
guadratics with
real solutions

AREL3, 4a, 4b

« Analyze and solve
iinear eqguations
and pairs of
simultaneous
linear eguations.

8.EE.8a, Bb, 8c

*Solve systems of
eguations,

Lingar-linear and
Inear-quadratic

ARELS 8,7

*Represent and
solve eguations
and inequsalities
graphically.

Linear and
exponential; learn
as general principle

ARELO N 12

+Understand *Solve systems of
soiving eguations equations.
a5 a ProCess "
of reasoning (+J ARELE. S
and explain the
reasoning,

Simple radical and
rational

AREL2

*Reprasent and
solve eguations
and inequalities
graphically.

Combine
polynomial,
rational, radical,
absolute value,
and exponential
functions

ARELT
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Functions

£ interpreting
L Functions

«Define, evaluate,
and compare
funclions.

8FL2 3

Understand the
concept of a
function and use
function notation.

| Learn as general
© - principie; focus
L onlinear and
exponential and
on arithmetic
and geomeiric
. 3.5_'eque_-nces

CEIFL2 3

«Use functions
to modal
relationships
between - -
guantities,

BEA4S

»interpret -
functions -
that arise in - .
applications -
interms of a~
context.

Linear, exponentisl,
and quadratic

FIF4. 5, 6

= Analyze functions
using different
representations.

Linear, exponentiaf,
quadiatic, absolute
vafue, shob,
piecewise-defined
FIF7a, 7h, 7e, 8a,
8h, 9

:sinterpret

functions

that arise in

appiications

intarms of a

context.
Emphasize
selaction of
aaroptaie

maogiels

FiF4, 5 &

E = Analyze functions

using different
representations,

Foous on using
key features o
guide sefaction of
appropriate tybe
of mode! function

L FIRTb, 76, 72,8, 9

functions
wusing different
repriasentations.
Lagarithmic and
trigonometric
funetions

{+3 FIET7d
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Building

B Funciions

F&ﬁctioﬂ_s

Linear,
Quadratic,

f and
i Cxponential

Models

i Trigonomet-
ric Functions

e Construct and |
compare linear, -

Build a function
that models
a relationship
between two
quantities,

For FBF], 2, linear,
axponential and
quadratic

FBFla, b, 2

* Build new
functions from
existing functions.

Lineat, exponential,

quadratic, and
absolute value, for

F.BFda, finear only

FBF3 4a

guadratic,.and
exponential

problems,
FLE s Mo, 1c, 2,3

interpret
-expressions for

" “functionsin lerms

of the situation
they model,
Linear and
exponential of

form F(x) =ibr+ P RN b

CUFLES

o+ Construct and

models and solve |

«Build a function
that models
a relationship
beatween two
quantities.

Inciude all fvpes of
functions studied

FBRIb

= Build new
functions from
existing functions.

include simple
radical, rational,
and exponential
functions;
emphasize
COmMmon
effect of each
transformation
across function
fypes

FBR3, 4a

Logarithms a5
solutions for
axponentials

FLE4 -

Extend the

domairy of
trigonometric
functions using
the unit circle.

FIFYL 2

» Model periodic
phenomensa with
trigonometric
functions.

FTFES
Prove and apphy

trigonometric
identities.

FTF8

«Build a function
that models
a retationship
between two
quantities.

(+) F.BFlC

«Build new
functions from

existing functions.

(+) F.BF.4L, 4c,
4d, 5

«Exiend the
domain of
trigonometric
functions using
the unit circle.

(+3FTF3, 4

Model periodic
phenomena with
trigonometric
functions.

(+yFTR. 6,7

*Prove and apply
trigonometric
identities,

(HYFTF 9
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+Draw, construct
and describe "
- geometrical
figures.and
describethe
relationships &
between them,

Focus on.

triangles
7625 _' ;

sUnderstand
congruence and
similarity using
physicai models,
transparencies,
of geometric
software,

B:Gia, b 2,5

Congruence

CeFor8:G.5 4nformat
arguments to
establish angle
surm-and exterior:’
angle theorems
fortriangles

and angles
relationships
when-parallel
lines arecut by a
transversal i

- Geomiétry

+ Draw, construct,
and describe
gaometrical
figures and
describe the
relationships
hetween them.

Scale drawings

FACH

Sirmiarity, ~Understand

- Right Tri- congruence and
j angtes, and similarity using
f: Trigonom- physical models,
g ctry transparencies,

: or geometric

softwars.
8.G6.3 45

For 8.5.5, informal
arguments to
establish the
angle-angle
criterion for
sirilar triangles

i transformations in

Cconstructing

1UIGIC06, 7, B
irProve gebr.nét:{ic

S Focus on validity

iusingvariety of.

. Experiment with '
‘the plane
L LGLCON, 2,
- Understé_r;_ci
congruence

terms of rigid
‘motions,

Buwild on 1iey
“motions-as

development . -

~rof concept of
geometric ,b'r_op'f

theorems,

Ciofunderlying
Cireasoning while |

ways of wiiting |
L proofs o

G.CO.9,10, 1

|+ Make geometric’ T
constructions.

Formalize and
explain processes

GLOI213

*Understand
similarity in terms
of similarity
transformations.

G.SRTla, 1b, 2. 3

*Prove theorems
involving
siriiarity.

G.5RT.4, 5

«Define
trigonometric
ratios and
solve problems
invohving right
triangles.

G.5SRTE, 7. 8

CeApply

trigonometry to
general triangles,

G5RT.G. 101
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i Circles -

Expressing
Geometric
& Froperties
® with Equa-
tions

z

= e . .

£ *Draw, construct, +- ¢ «Understand

3 “and descripe . U and apply the

9 geometrical Pythagorean =

figures and .. themem
describe the :
reiat;onsmps
between them

: Connecz Y
Cnradicals, rationa

Sf:cng -0 f!gures_: irrational numbers
FACT- B 8G8,7.8

soSolve real-life and

“-mathematical -
probiems
involving angle .

E Geometric
g Measure-

j ment and measure, area,
i Dimension
] surface area. ar;d
volume, )
764,56

= Solve real-world
and mathematical |
probiems
involving volume
of cyiinders,
cones, and
spheres.

869

E Modeiing
“with
E Geometry

exponents,'and

Lo Understand an
applytheorams

about circles. -
GLL2 3 (54

+Find arc lengths
and areas of

sectors of circles,

Radlian introo‘u_(::éd B
only as.unit of

measure
GLCS

«Transiate between

the geometric
description and

the equation for a

conic section,
G.GPEL 2

«Use coordinates

to prove simple
geometric
theorems
algebraically.

include distance
formula, refate
to Pythagorean
theorem

G.GPE 4,5,86,7

+Expilain volume

formulas and use

themtc solve

g “probiems.

.G@MDLS

+Visualize the

relation between
Two- dxmensaanal :

and three- .
_dumensuonai :
“objects,

» Apply geometric
concepts in

- modeling
situaliions,

GCMGIL Z B

«Transiate between
the geometric
description and
the equation for a
conic section.

«Expiain volume
¢ formulas and use
i themio solve
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L= Summatrize,
© represent, and
interpret data on
a single count
or measurement
variable.

LUSADL 2, 3
sinvestigate
spatternsiof
rassociationiin.
S -‘.’biva_r'.iate_: {
: 8.5P1,

f - interpreting
R Categorical s
and 0« Summarize,
Guiantitative i TR representiand

§ Data . LA tinterpret dat
; : 1 twocategorical

- Statistics

*Use random
sampling o draw
inferences about
a population.

7581 2

- Making

¥ nferences
g and

£ Justifying
Conclusions

*Draw informal
comparative
inferences about
two populations.

7S5RE 4

sSurnmarize,
represent, and

interpret data on '

& single count -
or measurement
variable.

5.10.4

= Understand
and evaluate
rancom processes
underlying
statistical
axperiments.

SICL2

«Make inferences
and iustify
congcidsions from
sample surveys,
experiments and
observational
studies,

SIC3. 4,56
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ity

" shatistles ahd Probab

Conditional

B Probability -
§ and the 1
F Rules of -

Brobabiity -

CUsing

. Probabitity
“to Make

‘ Decisions

+Investigate
chance processes
and develop,

use, and evaluate |

probkability
models,

i 75P5, 8, 7a, 7, Ba,

8b, 8¢

- =Understand

2 eUse the:rules

L tocompute

independence
and.conditionat: .-
probability and - 7
usethemto 0
interpret data. 0

Link to data from
" simulations or - ¢
experiments 0

50P1L, 2.3, 4,5:

of probability

cprobabiifties.of -]
compound events .

cina upiform

probability model, |
SCRE7.{+) B,

(+38 :
«Use probability «Use probalbility +Calculate
to evaluate to evaluate expected values
outcomes of outcomaes of and use them to
decisions. dacisions. solve problems.

Include more
complex situations

(+35MDE, 7

Introductory; apnily
counting rules

(+) 5.MDB, 7

(+)SMDY 2 5. 4

«Use probability
to evaluate
autcomes of
decisions.

(+3 5.MD. 5a. 5b
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ccelerated Traditional Pathway:
Accelerated 7% Grade

This course differs from the non-accelerated 7 Grade course in that it contains content from B grade. While
coherence is retained, in that it logically builds from the 6% Grade, the additicnal content when compared to the non-
accelerated course demands a faster pace for instruction and learning. Content is organized into four critical areas, or
units. The Mathematical Practice Standards apply throughout each course and, together with the content standards,
prescribe that students experience mathematics as a coherent, useful, and logical subject that makes use of their
ability to make sense of probiem situations. The critical areas are as follows:

Critical Area 1! Students develop a unified understanding of number, recognizing fractions, decimals (that have a
finite or a repeating decimal representation). and percents as different represantations of rational numbers. Students
extend addition, subtraction, multiplication, and division to all rational numbers, maintaining the properties of
operations and the relationships between addition and subbtraction, and multiplication and division. By applying these
properties, and by viewing negative numbers in terms of evervday contexts (e.g., amounts owed or temperatures
below zero), students explain and interpret the rules for adding, subtracting, multiplying, and dividing with negative
numbers. They use the arithmetic of rational numbers as they formulate expressions and eguations in ohe variable
and use these egquations to solve problems. They extend thelr mastery of the properties of operations to deveiop an
understanding of integer exponents, and to work with numbers written in scientific notation,

Critical Area 20 Students use linear equations and systems of linear equations to represent, analyze, and solve g
variety of problems. Students racognize equations for proportions (y/x = m or v = mx) as special linear equations (v
= mx + b), understanding that the constant of proportionality (m) is the slope, and the graphs are lines through the
origin. They understand that the slope (m) of a line is a constant rate of change, so that if the input or x-coordinate
changes by an amount A, the cutput or yv-coordinate changes by the amount mxA, Students strategically choose
and efficlently implement procedures to solve lingar equations in one varlable, understanding that when they use the
properties of equality and the concept of Jogicat equivalence, they maintain the solutions of the original equation.

Critical Area 3 Students build on their previous work with single data distributions to compare two data distributions
and address questions about differences between popudations. They begin informal work with random sampling to
generate data sels and learn about the importance of representative samples for drawing inferences.

Critical Ares 4: Students continue their work with area from Grade 6, solving problems involving the area and
circumference of a ¢ircle and surface area of three-dimensional objects. in preparation for work on congruence

and similarity, they reason about relationships among two-dimensional figures using scale drawings and informal
geometric constructions, and they gain familiarity with the relationships between angles formed by intersecting
ines. Students work with three-dimensional figures, relating them o two-dimensional figures by examining cross-
sections. They solve reai-world and mathematical problems involving area, surface area, and volume of twe- and
three-dimensional obiects composed of triangles, guadrilaterals, polygons, cubes and right prisms. Students use ideas
about distance and angles, how they behave under transiations, rotations, reflections, and dilations, ang ideas about
congruence and similarity to describe and analyze two-dimensional figures and to solve problems. Students show
that the sum of the angles in a triangle is the angle formed by a straight fine, and that various configurations of fines
give rise to similar triangles because of the angles created when a transversal culs paratiet lines. Students complete
their work on volume by solving problems involving cones, cylinders, and spheres.
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* Apply and extend previous understandings
of operations with fractions to add. subtract,
Unit 1 multiply, and divide rational numbers.
Rational Numbers and N

Know that there are numbers that are not rational,
Exponents

and approximate them by rational numbers,

- Make sense of problems
- and persevere in solving
: them.

. Work with radicals and integer exponents.

. Anaéyie proportional rélationships and use them
to__scﬁve reai world and mathemat;cal probiems

| Reason abstractly and
quantitatively.

pertses of Operat;ons to generate
ant _xpressions

Unit 2 ais Iafe and ma%hematsca problems
Proportionality and : usmg umerical and algebralc. express'oas and
“linear Relationships . egualions. 3 :
: ' :ﬁderstand the connectxons between propomonai
nsi’n;as lines,and linear equatxcﬂs e

| Construct viable

! reasoning of others.

yze and solvetinear equatlcms and paxrs of .

' Mode! with mathematics,
t ltaneous imear equatfons ;

+  Use random sampimg to draw inferences about 2 yse appropriate tools
population, strategicaily.

Unit 3 . Draw informal comparative inferences about two
intro_duct;on 0 : populations. »
Sampling infarence : Attend to precision.
. investigate chance processes and develop, use,
and evaluate probability modaels.
L L.ook for and make use of

‘Draw, construct and describe ‘geometrizal ﬁgures - structure,
~and descrlbr} i’he reiationshrps between them )

o L Soive real Jife and mathematu:al probiems Look for and express

n

regularity in repeated

nvalvmg ang e measure area surface area, anci
l reasoning.

Creating, Comparing, -
and Analyzing
Geometric Figures

nderstand cangruence and stmtiaraty using
hysical mmdels transparenmes or geometw

:So%ve rear—worid and mathematma% pmblems
“involving volume of cy!mders cones and spheares,

*ln some cases ciusters appear in more than one unit within 2 course or in more than one course. Instructional notes will Indicate how

these standards grow over time. In some cases only certain standards within a cluster are included in & unit.

; arguments and critique the
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Unit 1; Rational Mumberz and Exponents

Students develop a unified understanding of number, recognizing fractions, decimals (that have a finile or a repeat-
ing decimal representation), and percenis as different reprasentations of rational numbers, Students extend addition,
subtraction, multiplication, and division to all rational numbers, maintaining the properties of operations and the
relationships between addition and subtraction, and muitiplication and division. By applying these properties, and by
viewing negative numbers in terms of everyday contexts (e, amounis owed or temperatures below zero), students
axplain and interpret the rules for adding, subtracting, multiplying, and dividing with negative numbers. They use the
arithmetic of rational numbers as they formulate expressions and equations in one variable and use these eguations
to solve problems. They extend their mastery of the properties of operations to develop an understanding of integer
exponents, and to work with numbers written in scientific notation.

e apply and extend previcus under- NS Apply and extend previous understandings of addition and
standings of operations with fractions subtraction to add and subtract rational numbers; represent acddition
to add, subtract, mulliply, and dvide and subtraction on a horizontal or vertical number fine diagram:.

rational numbers.

a.

il

Describe situations i which opposite quantities comizine o
make O, For example, a hydrogen atom has O charge becalse its
two constituents are appositely charged.

Linderstand p + o as the number iocated a distance |gf from p,

in the positive or negative direction depending on whether ¢ is
positive or negative. Show that a number and its opposite have a
sum of O {are additive inverses), interpret sums of rational num-
bers by describing real-world contexts.

Understand subtraction of rational numbers as adding the addi-

tive inverse, p - ¢ = o+ (~g). Show that the distance between two
rational numbers on the number iine is the absoiute value of their
difference, and agpply this principle in real-world contexts,

ARy properties of operations as strategies to add and subtract

rational numbers,

INE2 Apoty and extend previous understandings of muitiplication and
division and of fractions to multiply and divide raticnal numbers.

a.

TINEE

Undearstand that multiplication is extendead from fractions to
rational numbers by requiring that operations continue 1o satisfy
the properties of operations, partictlarly the distributive prop-
erly, leading to products such as (-13{-1} = 1 and the rules for mul-
tiplying signed numbers. Interpret products of rational numbars
by descoribing real-world contexts,

CUnderstand that integers can be divided, provided that the divi-

sor is ot Zere, and every guotient of integers (with non-zero
divisory is a rational number. If p and g are integers, then -(F4)
= (7P Jy = P-a) . Interpret quotients of rational numbers by
describing real-worid contexts.

o Annly properties of operations as siratagies to multipty and

divide rational numbers,

-Convert a rational number (o & decimal using long division; know

that the daecirmal Torm of & rationa! number torrminaios m 05 or
aventually repeats.

Soive real-world and mathematical problems involving the four

operations with rational numberg”

*Computations with rational numisers extend the rules for manipulating fractions 1o complex fractions.
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S Know that there are numbers that are - 8.NS1Know that numbék;i;"'tha'_t arenot rational are cé‘éied:.ir%ationa?. o
not raticnal, and dpmoxnmate them by - “Understand informally that every number has a decimal expansion; for
fataonal ﬂumbers N rational numbyers show thatthe decimal expansion repeats eventually,

= WOk with radsca s and"nteger ex;m—

snents.:

and convert & decimat expansaon which repeats eveﬂtually into a
; rationai nummer : o . .

B.NS2 Use f'atxonal appmxsmat«om of irrational ﬂumber té compare tha
i size of fr@_t!o_nal numbers iocga_te them approx:mateiy on.anumber ling

Eandz then between fzi nz‘.'nue‘ on to get

ofter a,oprommah

arnd: exp/am how e_‘;}_

BEETKnow and a _:the p?ope?taes of mteger exponents k(o] geﬂerate
equavaient numerical e}xpress:ons For. @xampfe 3_’x3 =3F /% = ?/27

I8, EE2 Use squaregrootand cube oot symbc!s o represem smutxons

Ctoeguations of 1 m Epandxi=pawherepisa Dosiive rat%onm
“number. Evaluate square roots of small perfect squares and cube roots
L of small ;:aen‘ect Cubt now thai y2is Js'ratnona% Rt

‘oressed inthe formofa smg; e dligit tirhes an: ]
'gestzmate very farge or: very small quaf‘atmes

8 EE.4 erform operatlons ;th numpbers expressed in sc:emsﬂc i
‘notation, nciudmg problems where both decimal, and scientific notation
careused.Use scientificinotation and choose units of appropri iate s;ze
“for measurements of very large or very small guantities {e.g., use "
Lmitiimeters peryear for seafloor spreading). Mterpret SCIehhTit‘ notatson
- that has been generated by technology. .
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Unit 2: Proportionality and Linear Relationships

Students use linear eguations and systems of linear equations te represent, analyze, and solve a variety of problems,
Students recognize equations for proportions (v/x = m or y = mx) as special linear equations (v = mx + &), under-
standing that the constant of proportionality (n7) is the slope, and the graphs are lines through the origin, They
understand thal the slope {(m) of a line is a consiant rate of change, so that if the input or x-coordinate changes by
an amount A, the output or y-coordinate changes by the amount nmx4, Students strategically choose and efficiently
implement procedures to solve linear equations in one variable, understanding that when they use the properties of
eguality and the concept of logical equivalence, they maintain the salutions of the original equation.

» Analyze progortional relationships and
use them 1o soive real-world and math-
ematical problems.

S Use properttes of operations to generw
‘ate eguivalent expressions.

7REI Compute unit rates associaled with ratios of fractions, including
ratios of lengths, areas and other quantities measured in ke or different
units, For example, if a person walks Y/, mile in each '/« hour, compute

“the unit rate as the complex fraction Yz /., miles per hour, equivalently 2
miffes per hour,

7RP.2 Recognize and represent proportional relationships between
quantities.

a. Decide whether two guantities are in a proportional relationship,
.., by testing for equivalent ratios in a table or graphing on a
coordinate plane and observing whether the graph is a straight
line through the rigin.

b. Identify the constant of proportionality (unit rate) in tables,
graphs, equations, diagrams, and verbal descriptions of propor-
tional relationships.

c. Represent proportional relationships by equations. For example,
If total cost tis proportional to the number n of items purchased
at a constant price p, the relationship between the total cost and
the number of iterns can be expressed as t = pn.

d. Explain what a point (x, v) on the graph of 3 proportional rela-
tionship means in terms of the situation, with special attention to
the points (0, O) and {1, r) where r is the unit rate.

7RP.3 Use proportional relationships to solve multistep ratio and
nercent problems. Exampfes: simple interest, tax, markups and mark-
downs, gratuities and commissions, fees, percent increase and decroase,
percent error.

“EEL Abfb'iy' properties of operatioﬁsﬂas strategies to add. subtract,
{factor, and expand jinear expressions with rationa! coefftcients.

TEE.2 Understand that rewriting an expression in different forms in a

problem context can shed light on the problem and how the quantities
iinitare xeiateci For exampie, a + 0. 053_ = 1055 means thaf mcrﬂa;:o_ by
. 5%"is z‘he same as "multioly by 1.05.7. . . Lo
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« Sotve real-life and mathamatical prob-
lems using numerical and algebraic
expressions and eguations.

= Understand the connections between
proportional relationships, imea, anc‘ﬁ
lingar eguations.

+ Analyze and solve Iingar eguations anc
pars of simuitaneous inear sgualions.

ZEE.3 Solve muiti-step real-life and mathematical problems posed with
positive and negative rational numbers in any form (whoie numners,
fractions, and decimais), using tools strategically, Apply properties of
cperslions to calculate with numbers in any form; convert between
forris as sppropriate; and assess the reasonableness of answers using
mental computation and estimation strategies. For example! if & woman
making $25 an hour gets & 10% raise, she will make an additional /10

of her salary an frour or $2.50, for a new salary of $27.50. f yau want

to place a towel bar § 34 inches long in the cenfer of & door that is 27
7/2 inehes wide, you wili need to place the bar about 9 inches from each
edge; this estimate can be used as a check on the exact computation.

ZEE4 Use variables to represent auantities in a real-world or
nathematical problem, and construct simple eguations and inegualities
to sabve probiems by reasoning about the gquantities.

a. soive word problems isading to eguations of the form py + o =

and pix + §) = r, where p, g, and r are specific rational msmbe‘fra.
Solve eguations of these forms fluently. Compare an algebraic

selution te an arithmetic solution, identifying the seguence of the

operatians used in each approach. For exampie, the perimeter of
a rectangle is bd om. s length is 6 o, What 1s its widlth?

b Solve word problems eading to inequalities of the form px + g > ¢

or px v g < v, where 5, g, and r are specific rational numbers.
Graph the solution set of the ineguality and interpret it in the
context of the problam. For example: A5 g salesperson, vou are
paid 350 per week plus $3 per safe. This week you want your pay
to be at feast $100. Write an inequality for the number of sales
vou need to make, and describe the sclutions.

slope of the graph, Compare two different propartional rejationships
reprasented in different ways. For example, compare s distance-time

graph to a distance-time equation to defermine which of two moving
L objects has greater speed.

8.EE.6 Use similar trianules 1o explain why the slope 71 is the same
between any two distinct points on a non-vertical line in the coordinate

s plane; derive the equation ¥ = mix for a line through the origin and the

equation v = mx + b for a line intercepting the vertical axis at b,

2EEY Solve inear souations in one variable,
a. Give examples of bnear agquations in one variable with one solu-
tion, nfinitely many solutions, or no solutions, Show which of
these possibilities I8 the case by successively transforming the

given eduation Into stimpler forms, untit an eguivalent eguation of

theformx =g, a=a 0ra =
numbersy.

resuits (where & and & are differans

b Solve linear equations with rational numiber coefficients, inclucs
ing equations whose solutions require expanding expressions
using the disiributive property and coliecting fike terms.
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Unit 3: Introduction o Sampling and Inference

Students build on their previous work with single data distributions to compare two data distributions and address
guestions about differences betweaen populations. They begin informal work with random sampling to generate data
sets and learn about the importance of representative samples for drawing inferences.

» Lise random sampling draw infar-
ences about a population,

« Draw informal comparative inferences
about two poputations, )

Bl Understand thal statistics can be used to gam information about
a population by examinmg a sample of the population; generalizations
about a popuiztion from a sample are validd only if the samosie is
reprasentative of that population. Understand that random sampling
tends to produce representative samples and support valid inferences.

7502 Use data from a random sample 1o draw inferetices about a
population with an unknown characteristic of interest. Gernerate multipie
samiples (or simulated samples) of the same size 10 gauge the variation
Cin estimates or predictions. For example, estimate the mean waord length
i a book by randomiy sampling words from the book: predict the
winner of & schoo! election based on randomiy sampled survey data.
Gauge how far off the estimate or prediction might he.

7503 Informally assess the degree of visual overlag of twe numerical
| data distributions with 'similar variabilities, measuring the difference

between the centers by expressing it as a multiple of a measure of
variabilily. For example the mean height of players on the basketball
team is 10 cm greater than the mean height of plavers on the soccer
team, about twice the variability (mean absciufe deviation) on either
team; on a dot plot. the separstion between the two distributions of .
heights is noticeable, . L

7.5P.4 Use measures of center and measures of variability for numerical

data from random samples to draw informal comparative inferences

about two poputations. For example, declide whether the words in a

chapter of a seventh-grade science book are generally longer than the
Lwords in a chapter of a fourth-grade sclence hook.
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+ investigate chance processes and
develop, use, and evaluate probability
modeis.

7505 Understand that the probability of a chance event is a numbaer

between O and 1 that expresses the likelihood of the event occurring.
Larger numbers indicate greater likelihood. A probability near O
indicates an uniikely event, a probability around /. indicataes an event
that is neither unlikely nor likely, and & probability near 1 indicates &
likely event.

7.5P.6 Approximate the probability of a chance event by collecting

data on the chance process that produces it and observing its long-run
relative frequency, and predict the approximate relative frequency given
the probability. For example, when rolliing a number cube 800 times,
predict that a 3 or 6 would be rofled roughly 200 times, buf probably
not exactly 200 times.

7.5P7 Develop a probability model and use it to find probabilities of

“events. Compare probabilities from a mode] to observed frequencies; if

the agreement is not good, explain possible sources of the discrepancy.

a. Develop a uniform probability mode! by assigning equal probabil-
ity to alf cutcomes, and use the model to determine probabilities
of events. For example, if a student is sefected af random from &
class, find the probability that Jane will be selected and the prob-
ablility that a girf will be selected.

b. Develop a probabitity model (which may not be uniform) by ob-
serving frequencies in data generated from a chance process, For
example, find the approximate probability that a spinning penny
will land heads up or that a tossed paper cup will land open-end
down, (30 the outcomes for the spinning penny appear to be
equally likely based on the chserved frequencies?

7.5P.8 Find probabilities of compound events using organized lists,
tables, tree diagrams, and simuiation.

a. Understand that, just as with simple svents, the probability of a
compound event is the fraction of outcomes in the sample space
for which the compound event occurs.

b. Represent sample spaces for compound evenis using methods
such as organized lists, tables and tree diagrams. For an event
described in everyday language (e.q., “rolling double sixes™),
identify the ocutcomes in the sample space which compose the
avent.

<, Design and use a simulation to generate frequencies for com-
pound events. For example, use random digits as & simulation
oo/ to approximate the answer to the question: If 40% of donors
have type A biood, what is the probability that it will iake at least
4 donors to Find one with type A blood?
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Unit 4: Creating, Comparing, and Analyzing Geometric Figures

Students continue their work with area from Grade 6, sclving problems involving the area and circumference of a
circle and surface area of three-dimensional objects. in preparation for work on congruence and similarity, they reason
about relationships among two-dimensional figures using scale drawings and informal geometric constructions, and
they gain familiarity with the relationships between angles formed by intersecting lines. Students work with three-
dimensional figures, relating them to two-dimensional figures by examining crass-sections. They solve real-world and
mathematical problems involving area, surface area, and volume of two- and three-dimensional objects composad of
triangles, guadrilaterals, polygons, cubes and right prisms, Students use ideas about distance and angles, how they
behave under transiations, rotations, reflections, and dilations, and ideas about congruence and similarity to describe
and analyze two-dimensional figures and (o solve problems. Students show that the sum of the angles in a triangle is
the angle formed by a straight line, and that various configurations of lines give rise to similar triangles because of the
angles created when a transversal cuts parallgl ines. Students complete their work on valume by solving problems
involving cones, cylindars, and spheres.

= Draw, construct, and describe geomet-  7.G1 Solve problems involving scale drawings of geometric figures,
rical figures and describe the relation- including computing actual lengths and areas from & scale drawing and
ships between them, reproducing a scale drawing at a different scale.

7.6.2 Draw (freehand, with ruler and protractor, and with technoiogy)
geoimabrie shapes with given conditions. Foous on constrycting trianglas
from three measures of angles or sides, noticing when the conditions
determing a unique friangte, more than cne triangie, or no triangle.

7.G.5 Describe the two-drnensional figures that result from shicing three-
dimensicnal figures, as in plane sections of right rectangular orisms and
right rectangular pyramids.

« Solve regl-life and mathematical prob- | 7.6.4 Know the formulas for the area and circumference of s circle
lerns involving angle measure, area, and use them to solve problems; give an informal derivation of the
surfa_ce_ ares, and volume. relattonship between the circumference and area of & circle.

7.G.5 Use facts about supplementary, complementary, vertical, and
adjacent angles In a multi-step problem to write and soive simple
eqguations for an unknown angle in a figure,

7.0.6 Solve real-worid and mathematical problems mvolving area,
volume and surface ares of two- and three-dimensional objects
composed of triangles, quadrilaterals, polygons, cubes, and right prisms.
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« Understand congrusnce and similarity
using physical models, transparencies,
or geometry software,

» Solvereal-world and mathematlcai O
problem involving volume of oyl
cones, and.spheres. .o

el e

8.G1 Verify experimentaliy the properties of rotations, reflections, and
franslations:

a. Lines are taken to lines, and line segments to line segments of
the same length.

b Angles are faken 10 angles of the same measure.
c. Parallel lines are taken to parallel lines.

8.06.2 Understand that a two-dimensional figure is congruent to another
if the second can be cbtained from the first by a sequence of rotations.
reflections, and translations: given two congruent figures, describe a
sequence that exhibits the congruonce betweon them.

B.G.3 Describe the effect of dilations, transiations. rotations, and
reflections on two-dimensional figures using coordinates.

8.G.4 Understand that a two-dimensional figure is similar to another if
the second can be obtained from the first by a sequence of rotations,
reflections, franslations. and dilations; given two similar two-dimensional
figures, describe a sequence thal exhibits the similarity between them.

8.G.5 Use informal arguments to establish facts about the angle sum
ang extericr angle of triangles, about the angles created when paralle!
lines are cut by a transversal, and the angle-angle criterion for similarity
of triangles. For example, arrange three copies of the same trisngle 5o
that the sum of the three angles appears to form a line, and give an
argument in terms of transversals why this is so,

“8.G.9 Know the formulas for the volumes of cones, cylinders, and -
ispheres and use them to solve real-world and mathernatical problems.
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" Grade Algebra l

The fundamental purpose of 8" Grade Algebra ! is to formalize and extend the mathematics that students learned
through the end of seventh grade, The critical areas, called units, deepen and extend understanding of linear and
axponential relationships by contrasting them with each other and by applying linear models to data that exhibit a
linear trend, and students engage in methods for analyzing, solving, and using quadratic functions. in addition, the
units will introduce methods for analyzing and using guadratic functions, including manipulating expressions for
them, and solving quadratic equations. Students understand and apply the Pythagorean theorern, and use guadratic
functions to model and solve problems. The Mathematical Practice Standards apply throughout each course and,
together with the content standards, prescribe that students experience mathematics as a coherent, useful, and
logicat subject that makes use of thelr ability to make sense of problem situations,

This course differs from High Schocl Algebra | in that it contains content from 8% grade. While coherence is retainad,
in that it logically builds from the Accelerated 7™ Grade, the additional content when compared te the high school
course demands & faster pacs for instruction and learning.

Critical Area T Work with quantities and rates, including simple linear expressions and equations forms the foundation
for this unit. S5tudsnis use units to represent problems algebraicallty and graphically, and to guide the solution of
proolems. Student experience with guantity provides a foundation for the study of expressions, eguations, and
functions. This unit butlds on earlier experiences with equations by asking studenis to analyze and explain the process
of sciving an eguation. Students develop fluency writing, interpreting, and transiating between various forms of lingar
equations and inequalities, and using them to solve problems. They master the solution of lingar equations and apnly
related solution technigues and the laws of exponents fo the craation and solution of simple exponential equations.

Critical Area 2: Building on earlier work with linear relationships, students learn function notation and language for
describing characteristics of functions, including the concepts of domain and range. They explore many examples
of functions, including sequences; they interpret functions given graphically, numerically, symbeolically, and verbally,
transiate between representations, and understand the limitations of various representations. They work with
functions given by graphs and tables, keeping in mind that depending upon the context, these representations

are likely to be approximate and incomplete. Thelr work includes functions that can be described or approximated
by formulas as well as those that cannot. When functions describe relaticnships between quantities arising fram

a context, students reason with the units in which those quantities are measured. Students explore systems of
equations and inequalities, and they find and interpret their solutions. Students build on and informally exiend
their understanding of integral exponents to consider exponential functions. They compare and contrast inear and
exponential functions, distinguishing between additive and multiplicative change. They interpret arithmetic sequences
as linear funclions and geometric sequences as exponeantial functions,

Critical Area % Students use regression techniques to describe relationships between guantities. They use graphical
representations and knowledge of the context to make judgments about the appropriateness of linear madels, With
linear madels, they look at residuals to analyze the gocdness of fit.

Critical Area 4: In this unit, students build on their knowledge from unit 2, whera they extended the laws of exponents
to rational exponents. Students apply this new understanding of number and strengthen their ability to see structure
in and create guadratic and exponential expressions. They create and solve equations, inequalities, and systems of
squations invoiving guadratic expressions.

Critical Area b In preparation for work with guadratic relationships students explore distinctions between rationat
and irrational numbers. They consider guadratic functions, comparing the key characteristics of guadraiic functions
to those of inear and exponential functions. They select from among these functions 1o model phenomena, Students
learn te anticipate the graph of a gquadratic function by inferpreting various forms of quadratic expressions. In
particular, they identify the real solutions of a quadratic equation as the zeros of a related quadraiic function.
Students learn that when quadratic equations do not have real solutions the number system must be extendad so
that solutions exist, analogous to the way in which extending the whole numbers to the negative numbers allows x+1
= 0 to have a solution. Formal work with complex numbers comes in Algebra U, Students expand their experience
with functions o include more specialized functions—absolute value, step, and those that are piscewise-defined,
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Unit 1

Relationships
 Between Quantities
and Reasoning with
Eguations

: Wit 2
‘Linear and Exponential
Relationships

Unit 3
Descriptive Statistics

“Build a'function that models a relatnonshxp

Reason guantitatively and use units to soive
probilems.

interpret the structure of expressions,

Create equations that describe numbers or
relationships.

Understand solving equations as a process of
reasoning and explain the reasoning.

Solve equations and inegualities in one variable,

: "Extend the propertses of exponents to fation

ax paﬁents o

Ana__yze and so ve imear equahor;s and pa;rs of
simultaneois: %mear equations, :

Soive systems of ec;uauons :

{: ent and'soive equatlcns and mequahtfes

Define, evaiuate and compars fun

merpret functlons that arise in a;aphr:ataons in

erms of a context.

_Aaaiyze funct;ons using mffefent representatrons

be;ween two quantztces

Eulid new functfons from existing functnons

Construc?: and compare linear, Quadratic, ar;d
exponentuai mode s and solve problems,

|nterprek expressrons for functions in terms of ?he

sxtuaucn they modes
summarize, represent, and interpret data on a
single count or measurement variable,

investigate patterns of association in bivariate
data.

Summarize, reprasent, and interpret dats on two
categorical and quantitative variables.,

Interpret lingar models.

Make sense of problems
and persevere in solving
them.

Reason abstractly and

 quantitatively,

Construct viabie
arguments and critique the

 reasoning of others.

Modei with mathematics.

Use appropriate toois

: strategically.

Attend to precision.

Lock for and make use of
structure.

Look for and express
regularity in repeated
reasoning.

“in some cases clusters appear in more than one unt within a course or in more than one course. instruchional notes will indicate haw
thase standards grow over time, In some cases only certain standards within a ciuster are inchuded in a unit.
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Unit 4

Expressions and
Enuations

unit s
CGuadratics Funtions
and Modeling

interpret the structure of expressions.

Write expressions in equivalent forms to solve
problems.

Perform arithmetic operations on polvniomials.

Create equations that describe numbers or
relationships. )

Solve eguations and negualitias in one variable,

Selve systems of eguations,

Use properties of rational and irrational numbers.
Urnderstano and apply the Pythagorean theorer,

interpret functions that arise in applications in
terms of g context.

Analvze functuions using different reprasentations.

Buid & function that models a relationship
between two guantities.

Build new functions from existing functions,

Construct and compars linear, guadratic and
exponential models and solve problems,
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Unit 1: Relationships between Quantities and Reasoning with Ecuations

Work with quantities and rates, including simple linear expressions and ecuations forms the foundation for this

unit. Students use units to represent problems algebraically and graphically, and to guide the solution of problems.
Student experience with quantity provides a foundation for the study of expressions, equations, and functions. This
unit builds on earlier experiences with eguations by asking students to analyze and axplain the process of solving an
equation. Students develop fluency writing, interpreting, and translating between various forms of lineay equations
and inequalities, and using them to solve problems. They master the solution of linear equations and apply related
solution technigues and the laws of exponents to the creation and solutien of simple exponeantial equations.

= Reason quantitatively and use units to
soive problems,

Working with quantities and the
redationships between them provides
grounding for work with expressions,
eguations, and funclions ¥

interpret_thg structure .:a_'f_'._é:x'p'fe#siona

Limit fo dinear.expressions and to'
exponential express.'ons with integer
exponents.

Create eqguations that describe num-
bers or relaticnships.

Limit ACED T and ACED.2 to linear
and exponential equations, and, in the
case of exponential equations. limit

to situations requiring evaluation of
exponential functions at integer inputs.
Limit ACED.Z to linear equations and
inequalities. Limit ACED.4 to formulas
which are linear in the variables of
interast,

Understand solving equations as 3
process of reasoning and expiam f?xa
“f easonmg

-._Stuo’ents should focus on and master

A.RELT for linear equaticns and be able
{6 extend and apply their reasoning

to other types of equations in future -
units and courses. Students will solve

exponential equations in Aigebra 11,

N.Q.1 Use units as & way to understand probiems and to guida the
solution of multi-step problems; choose and interpret units consistently
in formulas; choose and interpret the scale and the origin in graphs and
data displays.

N.(3.2 Define appropriate quantities for the purpose of descriptive
maodeling,

N.GL3 Choose a level of accuracy appropriate to limitations on
measurement when reporting quantities,

CASSE] mterpret expressmns ihat represeni.a quantxty m terms af ;ts
context® i

a. interpret partﬁ of an expressnan such-as terms, factors aﬂd coef~
ficients. : . :

b. lnterpret comphcated exprﬂssmns Dy viewing one or more of
their paris as asingle-entity. Forexampfe. interpret P(?+r}’ as the
product of Panda factot nof depending on P, B

ACEDRT Create equations and mequalities in one variable and use them
to solve problems. /Include equations arising from jinear and quacdiratic
functions, and simple raticnal and exponential functions.

A.CED.2 Create equations in two or more variables to represent
relationships between guantities; graph equations on coordinate axes
with labeis and scales.

ALCED.3 Represent constraints by equations or inequalities, and by
systems of eguations and/or ineqgualities, and Interpret solutions as
viable or non-viable options in a modeling context. For example,
represent inequalities describing rivtritional and cost constraints on
combinations of different foods,

ACED.4 Rearrange formulas to highiight a guantity of interest. using the
same reasoning as in solving equations. For example, rearrange Ohm's
law V' = IR to highlight resistance R

©AREL Explain each step in solving a simple equation as following from
‘the equality of numbers asserted at the previous step, starting from the

assumption that the original equation has a solution. Construct a vxable
argumnnt to justify a solution method.
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+ Solve eguations and inegualities in
ore variahle,

Extend earfier work with sofving linesr
souaEtions to selving finear inogualtitios
inone variabie and to solving fiteral
equaltions that are ingar in the variable
being solved for Include simple
exponential equations that relv onfy on
application of the laws of exponents,
such as 5% = J25 or 27 s Wy

ARELE Solve linear eg ions and inequalities in one varable, including
equations with coefficients represented by letters.
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Unit 2: Linear and Exponential Functions

Building on earlier work with lnsar relationships, students learn function notation and language for describing
characteristics of functions, including the concepts of domain and range. They explore many examples of functions,
including sequences; they interpret fupctions given graphicaily, numerically, symbolically, and verbally, franslate
between representations, and understand the limitations of various representations. They work with functions
given by graphs and tables, keeping in mind that depending upon the context, thase representations are likaly to
be approximate and incomplete. Their work includes functions that can be described or approximated by formulas
as well as those that cannot, When functions describe relationships betwsen quantities arising from a context,
students reason with the units in which those quantities are measured. Students explore systems of equations and
inequalities, and they find and interpret their solutions, Students build on and informally extend their understanding
of integral exponents to consider exponential functions. They compare and contrast linear and exponential functions,
distinguishing between additive and multiplicative change. They interpret arithmetic sequences as linear functions
and geometric sequences as exponential functions.

- BExtend the properties of exponents to
rational exponents,

Inimplementing the standards in
curricuium, these standards shotlid
occur before discussing exponential
maodels with continuous domains.

Analyze and solve linear equations and
pairs of simultaneous linear equations.

While this content is likely subsumed
by A.RELSZ, 5, and &, it could be used
for scaffolding instruction to the more
sophisticated content found there

-

Solve systems of equations.

Include cases where two equations
describe the same line (yielding
infinitely many solutions) and cases
where wo equations describe paralie!
lines {yielding no-solution).

N.RN.I Explain how the definition of the meaning of rational exponents
follows from extending the properties of integer exponents o

those values, allowing for a notation for radicals in terms of rational
exponents. For example, we define 5% to be the cube root of 5 because
we want (577 = 50%5F to hold, so (579} must equal 5.

. N.RN.2 Rewrite expressions involving radicals and rational exponents

using the properties of exponents.

8.EE.8 Analyze and solve pairs of simultaneous linear equations.

a. Understand that solutions to a system of two iinear equations in
two variables correspond o points of intersection of their graphs,
because points of intersection satisfy both eguations simultane-
Ousty,

b Solve systems of two linear equations in two variables algebra-
wally, and estimate solutions by graphing the sguations, Solve
simple cases by inspection, For example, 3x + 2y = 5 and 3x + 2y
= & have no sclution because 3x + 2y cannot simultanecusly be 5
and &

C. Seive reab-wortd and mathematical probiems leading to two lin-
ear equations in two variables, For example, given coordinates for
two pairs of points, determine whether the line through the first
pair of points intersects the ling through the second pair.

ARELS Prove that, given a system of two equations in two variables,
replacing one eguation by the sum of that equation and a muitiple of
the other produces a system with the same solutions.

A RELE Solve systems of inear equations exactly and approximately
fe.g., with graphs), focusing on pairs of linear equations in two variables.
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Clusters

» Represent and solve ecusations and
inequalities graphicaliy,

For ARELTO Focus on linear and
exponential equations and be able to
adapt and apply that fearning to other
tvpes of equations in future Courses.
For A.RELTL focus on cases where f(x)
and Qrxg arg inear or exponential

H

tmns

. While'thfé cantent is likely subsumed

by EIE1-Z and FIE7, it-could bé used
for scaffoidmg inSErUCHion tothe more :

sophtstfcated content found th ere [

.

Understand the concept of a function
and use function notation,

Students should experience & variety
of fypes of situations modefed by
functions Detalled analysis of any
particular class of function at this
stage is not advised, Students shouwld
apply these cancepts throughout their
future mathematics courses.

Constrain examples to iinear funclions
and expanential functions having
integral domains. in FIF.3, draw
connection to F.BF.Z, which requires
studants fo write arithmebic and
geometric sequences.

Use functions to model relationships
between quantities,

“

White this content is jikely subsumed
by FIFE4 and FEBFa, it could be used
for scaffolding instruction to the more
sophisticated content found there.

Deflne evaiuate ahd compare func— 5

ARELIO Understand that the graph of an equation in two variables is
the set of all its solutions plotted in the coordinate plane, often forming
a curve (which could be a lineg).

ARELT Explamn why the x-coordimmates of the points wherse the graphs
of the equations v = fix) and ¥ = g(x) intersect are the solutions of

the equation filx) = g(x); find the sclutions approximately, eg., using
technology to graph the functions, make tables of values, or find
successive approximations. Include cases where f(x) and/or g(x) are
Hnear, polynomial, rational, absolute value, exponential, and logarithmic
functions™®

ARELI2 Graph the solutions 1o a linear inequality in two variables as a
half-plane (excluding the boundary in the case of a strict inequality),

; and graph the solution set to a system of linear inegualities in two
variables as the intersection of the corresponding half-planes.

8E7 Understand that'a: function is a rulethat assigns lo sachiinput

exactly one oatput The graph of a function is the set of ordered. panrs
-co;ws:stmg of an’ m;mt and the cors’es;aondmg output.

8F.2: Compare propertees of: twc) functions each representec: ina
differentway {aigebrama}%y, graphically. numericatly in tables, or by
vei’bal descnpt;ons) For example, given alinear funclion represanted
- hya: rab!e of vaiues and afinear functionrepresented by:an algebraic
express I derermme whrch furctrcn hasithe gr@atcr rate of change,

FIF1 Understand that a function from one set (called the domain) to
another set {called the range) assigns to each element of the domain
exactly one element of the range. ¥ fis a function and x is an element of
its domain, then f(x} denctes the output of f corresponding to the input
x. The graph of fis the graph of the equation v = f(x).

FiF.2 Use function notation, evaluate funclions for inpuls in their

domains, and interpret statements that use function notation in terms of

a confext,

FIF.3 Recognize that sequences are functions, sometimes defined

recursively, whose domain is a subset of the integers. For example, the

Fibonacei sequence s defined recursively by f(0) = (1) = 1, fin+1) = f(n)
+ fin-1 fornz L

{B8.F.4 Construct & function to model a linear relationship between two
cquantities. Determine the rate of change and initial value of the function
: from a description of & relationship or from two (x, ) values, including
:reading these from atable or from a graph. Interpret the rate of changs

and initial value of a Wnear function in terms of the situation i mode{
and in ferms of its graph or a table of values. o

8.F.5 Rescribe gualitatively the functionasl relationship between two
quantities hy analyzing a graph {e.g., where the function is incroasing
or decreasing, linear or nonlinear). Sketch a graph that exhilits the
qualitative features of & function that has been described verbally.
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¥

.

interpret functions that arise in appl-
cations i terms of a context.

For FIE4 and 5 focus on linear and
exponaential funciions, For FIFE, focus
on linear functions and exponontial
functions whose domain is & subset of
the integers. Unit & in this course and
Algebra f course address other tvpes
of functions,

Analyze functions using different rep-

resantations,

For FIF. 78, 7e, and B focus on linear
and exponentials functions. includs
comparisons of two funcitions
presented algebraically. For example,
compare the growth of two linear
functions, or two exponeniial functions
such as y=3" and y=100.2".

Buiid a fungtion that madels a relation-
ship between two quantities, )

Limit FBFIa, 16, and 2 to lnear and
expanential functions. In FBF2,
connect arffhimetic sequences to inear
functions and geometric sequences o
exponential functions in FBF2,

Build new functions from exsting func-
tions.

Focus oh vertical translations of
graphs of liinear and exponential
funclions, Relate the vertical
transiation af & lnpar function fo fts
yeinfercept.

While applying other transformstions
to & fingar graph is sppropriate al this
fevel, it may be difficult for studenis
ta wdentify or distinguish hetweeon the
effects of the other lransformations
ichuded i this standard.

FIF4 Bor & function that modals a refationship between two guantities,
interprat key features of graphs and tables in terms of the guantities,
and sketch graphs showing key features given a verbal description

of the relationship. Key features include: intercents; intervals where

the function is increasing, decreasing, positive, or negative relalive
maximums and minimiums, symimetries; end behavior and periodicity®

FIF5 Relate the domam of & function to its graph and, s
o the guantitative relationship it describes. For exampie, i the function
h(n) gives the number of person-hours it takes to assemblie n engines in
& factory, then the positive integers would be an appropriate domain for
the function.*

FIEG Calculate and interpret the average rate of change of 8 function
{presented svmbaolically or as a tabie) over a specified interval. Fstimate
the rate of change from & graph

FIF7 Gré{).h functions expressed symboiically and show key features
of the graph, by hand in simple cases and using technology for more
complicated case.; )

&, Craph %mear an guadratic functsom and show intercepts,
maxama, and minima. e

‘&, Graph exponentiaé arici %ogar:thmc functions, showing intercepis

ard end behavior, and tri fgonom etric functions, showing period,
midiing, and amplitude. i

FIFRS Compare properties of two functions each represented in a
different way (algebraically, graphically, numerically in tables, or by
verbal descrigtions). For example, given a graph of one guadratic
function and an algebraic expression for another, say which has the
larger maximurr.

FEBFI Write a function that describes a
quantities.®

ralationshin between two

a. Determine an explicit expression, a recursive process, or steps for
calculation from & context,

b. Combine standard function types using arithmetic operations,
For examyple, buidd a function that models the temperature of 5
cooling body by adding & constant function fo a decaving expo-
nential, and reiate these funchions o the modsl,

FBERZ Write arithmetic and geametric seguences both recursively and
with an explicit formula, use them to model situations, and translate
between the two forms »

FEF3 identify the effect on the graph of replacing ) by fix) + &
K oo, Flkexd, and fix + I for specific vaiues of k (hoth positive and
e); find the value of k given the graphs. Experiment with
cases and illustrate an explanation of the effects on the graph using
technaoiogy. Include recognizing even and odd functions from their
graphs and algebraic expressions for therm,

Hhere applicabie,
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- Construct and compars linear, quadrat-
ic, and exponential models and solve
probiams,

For FLLEZ limit fo comparisons
Letween linear and exponential
maodefs.

Interprat expressions for funclions in
terms of the situation they mocﬁeﬁ‘ .

rrm‘ exponential functions éo rhoso of
the form f(x) b + k. o

1 Distinguish between situations that can be modeled with tinsar
functions and with exponential funchicns.

a. Prove that linear tunctions grow by equal differences over sgual
mitervals; and that expornential functions grow by egual factars
over equal intervals,

b Recognize situations in which oneg guantity changes at a constant
rate par unit interval relative to another,

c. Recoonize situalions in which a guantity grows or decays by a
constant percent rate Der unit interval relative to anather.

FLE.2 Construct fingar and exponential functions, including arithmetic
and geometric sequences, given a graph, a description of a relaticnship,
or two mput-cutpul patrs (include reading these from a tabled.

FLEZ Observe using graphs and tables that a guaniity increasing
exponentially eventually exceeds a quantity increasing linearly,
guadratically, or {(more generally) as a polynomial function.

FLES interpret the parameters in a linear m axpcmem;a[ functuoﬂ in

terms of & context.
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Unit 3: Descriptive Statistics

Students use regression techniques to describe relationships between quantities. They use graphical representations
and knowledge of the context to make judgments about the appropriateness of linear models. With linear models,
they look at residuals to analyze the goodness of fit.

¥

Summarize, represent, and interpret
data on a single count or measurement
variable.

in grades 6 - 7, students describe
center and spread /n & data
distribution. Here they choose a
summary statistic appropriate to the
characleristics of the data distribution,
such as the shape of the distribution or
the existence of extreme dats points.

invesngats ;:)attems of assocrahon in
bwanate data, :

th.fe rhfs conrenf is. f.'kefy subsumed
by SIDBE-8, it could be used for
scatfolding mstrucrron_ to the rmore
sophisticated content found there,

« Summarize, represent, and inferpret

data on twe categorical and guantita-
tive variabies.

Students fake 3 more saphisticated
Jook at using a linear function to
model the relationship belfween two
numerical varfables. In addition to
fitting a line o data, students assess
how well the model fits by analvzing
resicluals.

5.iD6h should be focused on linear
models, but may be used fo preface
quadratic functions in the Unit 6 of this

Bourse.

5101 Represent data with plots on the real number fing (dot plots,
histograms, and box plots),

S5.10.2 Use statistics appropriate to the shape of the data distribution
to compare center (median, mean} and spread (interquartile range,
standard deviation) of two or more different data sets.

5103 interpret differences in shape, center, and spread in the cantext
of the data sets, accounting for possible effects of extreme data points

“{oputHers),

:B.5P1 Construct-and interpret scatter plots for pivariaie measurement
fdatato mvest;gate patterns of association betweentwo quantities,
Descnbe patterns such as-clustering, outliers, positive or negat:ve
§assocsat|0ﬂ linear ssomat:on and nenlinear assoclation, -y

lasP2 Know that straigh
between two quant:tazwa vaﬂab tes. For scatter plots that suggest a

_Iinear association, irformaliy fita stralght fine, and: mf{}rmaﬂy assess the
Smoded fit by ;udgmg th : ‘

: mes are widely used fo mode_ relat:onshups

DSENess of the data pcsmt

8.5R3 Use tho equauon of a imear model 1o soive prabiems in the
context of bnvariate measurement datg, interpreting the sfope and
intercept, For example in alinear model for a b:oiogy experiment,
interpret a slope of 1.5 gm/f}r as meaning that an additional hour of
sunlight each day is assaczated wwth an additional ?:: cmin mature pfam
height. : o . o

8.5P.4 Understand that patt@ms of association can aiso be seen in - g
bivariate categorical dats by displaving frequencies and relative &
frequencies in a two-way table. Construct.and interpret a two-way table

summarizing data on two categorical variables coliected from the same )

subjects. Use relative frequenc:es calculated forrows or coéumas to
describe possible association between the two variables, For @xampa‘e
coliect data from students in your class on Whé‘fht’.’ or not they have a
curfew on school nights and whether or not they have assigned chores
at home. is there ewo’ence thai fhase who have a r:urfew aiso fend o
have chores?

5.10.5 Summarize categorical data for two categories in two-way
frequency tables, Interpret relative fregquencies in the context of the .
data {including joint, marginal, and conditional relative frequenciss).
Recoanize possible associations and trends in the data.

SID.6 Represent data on two quantitative variables on a scatter plot,
and describe how the variabies are related.

a. Fit a function to the data: use functions fitted to data to solve
problems in the context of the data. Use given functions or
chouse a function suggested by the context. Emphasize iinear
and exponential models.

b informally assess the fit of a function by plotting and analvzing
restduals

¢. Fit a Bnearfunction for as scaiter plot that suaggests a linear as-
sGoiation.
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; + Interpret linsar modeis.

Build on students’ work with linear
relationship and: introduce the
corretation coefficient. The focus
Aere is on the computation and
interpretafion of the correlstion
coefficient as & measurg how well the

data fit the relationship. The important

distinction bBetween g statistical
refationshin and & cause-and-effect
rafationship arises in S.10.9.

SID.Y interpret the slope (%ate of change) and the intercept (constant
term) of a linear mode! in the context of the data.

5.10.8-Compute {using if,chncdogy) and mlerpr& tbe correiat;on
coefﬂuem of i Eﬁea: fst ol

1E) 9 U!Stl?‘ guish between uorreiation and causation,
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Unit 4: Expressions and Eguations

in this unit, students bulld on their knowledge from unit 2, where they extended the laws of exponents to rational

exponents. Students apply this new understanding of number and strengthen their ability to see structure in and cre-

ate quadratic and exponential expressions. They create and solve eguations, inequalities, and systems of equations
irvolving quadratic expressions.

= Interpret the structure of expressions.

Forus on guadratic and exponential
expressions, For A.SSETb, exponents
are extended fram integer found in
Unit 1 o rational exponents focusing
on those that represent square roots
and cube roots.

=

Write sxpressions'in
to solve problems

Consider ektéhb’;hg this unit'fo J'ncfud@' ‘

the reiationship between propertics
of fogarithms and properﬁfes of
exponents.

+

Perform arithmetic operations on
polynomials,

Focus on polynomial expressions that
simplify to forms that are linear or
quadratic in a positive integer power
of X.

-

Create equations that descnbe ﬂum-
-bers or refationships.

* “Extend work on linear and exponential
sequations in Unit 1.fo include quadratic

: Ceguations. Extend ACED 4 to formufas_

'-.mvoivmg sguared variables.

cauibetent farms

ASSED Interpret exprassions that represent a quantity m terms of its
context*

a. Interpref parts of an expression, such as terms, factors, and coef-
ficients.

bointerpret complicated expressions by viewing one or more of
thelr parts as a single entity. For example, interpret Pei+ry as the
product of P and a factor not depending on £

ALSSE.2 Use the structure of an expression to identify ways Lo rewrite
it. For example, see x7 - v* as (x*)* - (W) thus recognizing it as &
difference of squares that can be factored as (x7 - y20E + y2).

A SSE 3 Choose and pf’oduce ah equwaéent-f_orm_'cf an ‘expression
0 reveai and expiam prope;’taes of Thegquantityr pr seﬂted by the

& Factor s guadratic expressaon ¢ reven fhé _2eros_of the function

=it defines,

b Complete the sguare in a quadratlf: expresuon toreveal the maxi-
mum or mmimuﬂﬂ valug of the ﬂmctlon it-defines,

o Use the properties of expenen‘rs to transform expressions for
exponenhai functions. For exampfﬂ the expression 115 can be re-
writter: as (115Y2)4 « 1012 to reveal the approximate equivalent
_monrhfy interest rate If the annual rate is 15%

AAPRY Understand that polynomials form a system analogous to the
integers, namely, they are closed under the operations of addition,
subtraction, and multipitcation; add, subtract, and multiply polynomials.

ACED]T Create equations and inegualities in one variable. and use them

1o solve problems, include eguations arising from finear and quadrafrc
. -functrons and srmpie raizona! and exponential fum:nons N

A, CED 2 Create equat;ons in two or more variables to repr@sent
refationships between guantities: graph eqm’uans on coordmate axes
wrth fabels and scaies L

A CED.4 Rearrange formulas to highlight a quanttty of interest, using the
same reasoning as in solving eguations. For example rearrange Ohm s
law V' = IR fo highlight resistance R.
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. Solve eqaatsons and mequa{stxes inone

variable,

Students showld fearn of the existence
of the compiex number system, but -
will not soive quadiralics with cc}mpiex

solutions untiiAigebra il

Solve systems of equations.

Include systems consisting of one
linear and one quadratic equation.
include systerns that lead to work with
fractions. For example, finding the
intersections between x¥+yi=landy =
(x+1)/2 leads to the point (375, 4/5) on
the unit circle, corresponding to the
=57

Pythagorean triple 37 + 47

A RE 4 Solve quad%’atsc eqaatlons inone vamabie

a. Use the methoci of completmg the square to transform any qua—_' K

dratic eguation in x info an equation of the form (x - p)* = g that

has the same soiutions Derive the guadratic formula from th;s i

square FOOLS, compietmg %he sguare, the quadmtlc formuaa and ':3.'
factormg, as appropriate-to'the initial form of the eguation. Rec- -
:ognize; when the: quadratac formula gives compiex so%utuons and :

write them as az

& :fo_ ¥ eaE numbers a and B,

ARELY Soive a simpie system consisting of a linear equation and a
quadratic equation in two variables algebraically and graphicaliy. For
example, fingd the points of infersection between the line v = -3x and the
circle x* + y? = 3,

| SOHYANYLS F1VES FHOD NOWKWOD AHL NO d35vY SESHNOD SDILVWIHLYIW TO0F™E HOIH ONINDISEA 'V XIAONIddV

141



Unit &: Guadratic Functions and Modeling

In preparation for work with quadratic relationships students explore distinctions between rational and irrational num-
bers. They consider quadratic functions, comparing the key characteristics of quadratic functions to those of linear
and exponential functions. They select from among these functions to model phenomena. Students learn to anticipate
the graph of a quadratic function by interpreting various forms of quadratic expressions. In particular, they identify
the real solutions of 3 guadratic equation as the zeros of a related guadratic function. Students learn that when qua-
dratic equations de not have real solutions the number systermn must be extended so that solutions exist, anatogous

to the way in which extending the whole numbers to the negative numbers aliows x+1 = 0 to have a solution, Formal
work with complex numbers comes in Algebra L Students expand their experience with functions t¢ include more
specialized functions—absclute value, step, and those that are piecewise-defined.

- Use prog i fratmna ind rrational N.RN.E Explain why the sum or product of two rationat numbers is
numbers. rational that the sum of & rational number and an irraticnal number is
irrational; and that the product of & nonzerg rational number and an
Connect N.RN.Z to physical situations, irrational number s irrational.
e.q., finding the perfmeter of a sguare
of area 2,

s

Understand and app!y the Pythaqow CB.G.6 Explain a proof of the Pythagorean thnore Y and its converse,
_.rean theorem. ; )

o B.G.7 Apply the Pythagoreaﬂ Eﬁeorem io det@rmm@ unknown side
_ ) S s lengthsin right iriangles in real-world and mathematical problems m
. Discuss applications of the two and three dimensions,

Pythagorean theorem and ifs

connections o radicals, rational B.G.E Appiy Ebe Pythaccrean thearern ¢ fing the distance between twcr:
exponents, and irralional numbers, points ina coordlrate systerm.

< Interpret functions that arise in appli- Fi-4 For s function that models a reiationship between two quantitias,
cations i terms of a context. interpret key features of graphs and tabies in terms of the guantities,

and sketch graphs showing key features given a varbal description
Eacus on quadratic functions: compare of the retationship. Key features include: intercepts, infervals where
With finear and exponantisl functions the function is increasing, decreasing, positive, or negative; relative
Studliad in Unit 2. maximums and minimums; symimetrias, end behavior: and | perodicity®

FIF.S Relste the domain of a function to its graph and, where applicable.
o the quantitative relationship it describes. For example, if the function
filng gives the number of persan-Aours jt takes to assemble n engines in
& factory, then the positive integers would be an appropriate domairn for
the function.®

FiF6 Calculale and interpret the average rate of change of & function
(presented symbolically or as a table) over a specified interval. Estimate
the rate of change from a graph ¥
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.

= Anatyze functions using different rep-

resentations,

For FiF76 compare and contrast
absolute value, step and piecewise-
defined functions with lincer,
quadralic, and exponential functions.
Highlight Issues of domain, range, and
wsefulness when examining piecewise-

~defined functions. Note that this unii,

m:z’ in partictiarin FIE8h, extends the

% Work boguninnit 2 .on exponential

Hunctions with integral exponents, For
FIFG, r’ocus on expanding the. types of
functions copsidered o include, linéar,
exponential, and quadratic,

Extend work with quadratics to include
the refationship betwesen coefficients
and roots, and that once rocts are
known, ' quadratic equation van be
factored. 0

Build a function that models a relation-
ship between two gquantitios,

Focus on situations that exhibit &
quadralic relationship.

Build new functtons from ek ’-Uno :uncf

fions.

Far REFE, focus on qt)ad:futm“

functions, and consider including

Cabsolute value functions. For F.BF 4a,

‘focus onfinear functions but consider
simpie situations where the domain
of the funclion must he restricied in
orgler for the inverse fo exist, such as
fixd = x3 x>0

Construct and compare linear, quadrat-
i, and exponential models and soive
problems

Compare linear and exponential
growth fo growth of guadratic growit.

E IE.8 Write a function
-_equwalent forms to re

CFIFT Graph functions expressed symbolically and show key .‘,ﬂtui;e‘"
of the graph, by hand in simple cases and using tedmolcgv fcr more
con"phcated cases, *

a Graph Emear zmd quad!at;c functions and show mtercepts
‘maxina, and minima.

b, Graph sguare root, cube root, and plecewise-defined funclions,
: irfciuding stepn functions and absolute value functions.

definad by an exprassicn in cifferent but

al and explain different properties of the: .

drat;c function 1o show zeros, extreme values, and symmetry of
the graph, and interpret these in terms of & c{)ntﬂxg ’

b U:e the nropertlef\ of PXpOﬁEﬁtS to interprat exp!’DSSkOHS for ex-
; _;:mnent;a% functions. For example, identify percent rale of change.
dnfunctions such asy = 102, o {097y = L0,y = (12379,
and cfacs;fv z?mm as fep:escmmg exponential growth or dec:ay

FiFQ Car“pare msp@rtse of twa functions gach represented in a
different way {algebraically, graph;c afly, numerically in tables, or by
verbai descrmtscns} Forexample, viven a graph of one guadratic
funct:on and an aigebra;c'expresszon for another, say which has he
larger. max:mum g i

FBFT Write a function that describes a ralationship between two
quantities.®
a. Determing an explicit expression, a recursive process, or stens for
caiculation from a context.
b. Combine standard function types using arithmetic operations.
For example, build & function that models the temperature of a
cooling body by adding a constant funiction 1o a decaying expo-
nential, and relate these functions to the model

F.BEZ ldantify the effect on the graph of replacing Fx) by fix) + k&

kO, o, and o+ k) for specific values of & (both positive and
. inegative); find the value of k given the graphs, Experiment with
‘cases and illustrate an explanation of the effects on the graph using
-Htechnology. Include recognizing evern and odd functions from their
graphs and algebraic expressions for them.

FBFE.4 Find inverss functions. -

&, Solve an equation of the form f(x) = ¢ for a simple function 7
that has an inverse and write an expression for the inverse, For
exampie, flx) =2 x7 Ffor x > O or F(x) = (x+1/C-1) for x = 1.

FLE.3 Observe using graphs and tables that & quantity increasing
exponentially eventually excesds & guantity increasing linsarly,

guadratically, or {(more genaraliy) as a polynomial function.

ssof factormg and compieting the square ina quam'_
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