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This document is designed to help North Carolina educators teach the Common Core (Standard Course of Study). NCDPI staff are
continually updating and improwjthese tools to better serve teachers.

/What is the purpose of this document? \
To increase student achievement by ensuring educators understand specifically what the new standards mean a student must know, unders
able to do.

What is in the document?

Descriptions of what each standard means a student will knosherstanénd be able to do. The “unpacking” of the standards done in this docurr
an effort to answer a simple question “What does this standard mean that a student mustiki@abésmto do?” and to ensure the description is
helpful, specific and comprehensive for educators.

How do | send Feedback?

We intend the explanations and examples in this document to be helpful and specific. That said, we believe that as thisdsadntadhers and
educators will find ways in which the unpacking can be improved and made ever more useful. Please send feedb&sdioact @tdpi.state.nc.us
and we will use your input to refine ounpacking of the standards. Thank You!

Just want the standardsalone?
You can find the standards alonenatw.corestandards.org
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The Number System 8.NS
Common CoreCluster

Know that there are numbers that are not rational, and approximate them by rational numbers.

Mathematically proficient students communicate precisely by engaging in discussion about their reasoning using appropriate mathematical lang
terms students should learn to use with increasing precision with this clusteeak®&umbers Irratio nal numbers, Rational numbers, Integers, Wiiole
numbers, Natural numbers, radical, radicand, square roots, perfect squares,cube roots,terminating decimals,repeating decimalstruncate

Unpacking

Common Core Standard What does this standard mean thatumlent will know and be able to do?

8.NS.1Know that numbers that are| 8.NS.1Studentaunderstand that Real numbers are either rational or irrational. distéyguish between tanal
not rational are called irrational. and irrational numbers, recognizing that any number that carfdressed as fraction is a rational number. The
Understand informally that every | diagram below illustrates the relationship between the subgroups of the real number system.

number has a decimal expansion; f Real Numbers

rational numbers show that the

decimal expansion repeats All real numbers are either
eventually, an@onvert a decimal ratiopal or irrgtional
expansion which repeats eventually Rational Irrational
into a rational number. Integers

Whole

Students recognize that the decimal equivalent of a fraction will either terminate or fe@edions that terminate
will have denominators containing only prime factors of 2 and/or 5. This understanding builds on Wogkade?
when students used long division to distinguish between repeating and terminating decimals.

Students convert regting decimals into their fraction equivalent using patterns or algebraic reasoning.
One method to find the fraction equivalent to a repeating dedsnsalown below.

Example 1:

Change 04 to a fraction.
e Letx=0.444444.....

» Multiply both sides sdhat the repeating digits will be in front of the decimal. In this example, one digit re
so both sides are multiplied by 10, givingkt04.4444444....
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» Subtract the originagéquation from the new equation.

10x = 4.4444444. ...
—x=0.444444.....
I9x=4

» Solve the equation to determine the equivalent fraction.
=4
9

X

©Olbd o

Additionally, students can investigate repeating pattdrasdccur when fractions hadenominataos of 9, 99, or 11

Example2:
gis equivalent to OZ, gis equivalent tcﬂ.g, etc.

8.NS.2Use rational approximations
of irrational numbers to compare th
size of irrational numbers, locate
them approximately on a number lif
diagram, and estimate the value of
expressions (e.g'?). For example,
by truncating the decimal expansio
of ! 2, show that 2 is between 1 and
2, then between 1.4 and 1.5, and
explain how to continue on to get
better approximations.

8.NS.2Students locate rational and irrational numbers on the number line. Students compare and order rat
irrational numbes. Students also recognize that square roots may be negative and Writ’a@a_s

Examplel. \,7 \’3
Compare+/2 and+/3 A2 I B B B M B R B B

11.11.21.31.41.51.61.71.81.9 2

Solution: Statements for the comparison could include:
\/E andx/g are between the whole numbers 1 and 2
x/i_% is between 1.7 and 1.8

\/E is less than\/i_%

Additionally, students understand that the value of a square root can be approximated between integers an
perfect square roots are irrational.

Example 2:
Find an approximation of\/2_8
- Determinethe perfect squaraé2_8 is between, which would be 25 and 36.
The square roots of 25 and 36 are 5 and 6 respectively, so we knov%a's between 5 and 6.
Since 28 is closer to 25, an estimate of the square root would be closédie Snethod to get an estimate is

divide 3 (the distance between 25 and 28) by 11 (the distance between the perfect squares of 25 and 34
0.27.

The estimate ofy28 would be 5.27 (the actual is 5.29).
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Expressions and Equations 8.EE

Common Core Cluster

Work with radicals and integer exponents.

Mathematically proficient students communicate precisely by engagutigcussion about their reasoning using appropriate mathematical language.
terms students should learn to use with increasing precision with this clustamaref exponents, power, perfect squares, perfect cubesot, square
root, cube root, sdentific notation, standard form of a number. Students should also be able to read and use the symbol:

Common Core Standard

Unpacking
What does this standard mean that a student will know and be able to do?

8.EE.1Know and apply the
properties of integer exponents to
generate equivalent numerical
expressions-or example,

P 3°=3°=1/F=1/27

8.EE.1In 6" grade, students wrote and evaluated simple numerical expesgibrwhole number exponents
(ie. 5 =5+ 5+ 5 = 125) Integer (positive athnegative) exponents are further develofmegenerate equivalent
numerical expressions when multiplying, dividing or raising a power to a power. Using numerical bases an
laws of exponents, studergenerag equivalent expressions.
Students understand:
. Bases must be the same before exponents can be added, subtracted or m{itialieple 1)
Exponents argubtracted when like bases &#ing divided (Examplg)
A number raised to the zero (0) power is@&@do one. (Example 3)
Negative exponents occur when there are more factors in the denominator. These exponents (
expressed as a positive if l@ftthe denominator. (Examplé 4
Exponents are added when like bagesbeing multiplied (Example 5
Exponents are multiplied when an exponents is raised to an expoxamge ¢
Several properties may be useditoify an expression (Example 7

Examplel.
2 _8
52 25

Example 2:

2
Students understantis relationship frorexamples such a(% This expression could be simplified %eg =1.

Using the laws of exponents this expression could also be writtéifassh Combining these gives & 1.
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Example 4

Example 5

(3) (3= =3=729

Example 6

( 43) - 43)(2_ 46

Example 7
(3°)(3%)

4,096

32X4 38

8" 5 3
1zs 1 S T3 =7

8.EE.2Use square root and cube ro
symbols to represent solutions to
equations of the form® = p andx® =
p, wherep is a positive rational
number. Evaluate square roots of
small perfect squares and cube root
of small perfect cubes. Know that #2
is irrational.

8.EE.2

Students recognize perfect squares and cubes, understanding tpatfeschsquares ambnperfect cubes are
irrational.

Students recognize that squaring a number and taking the squatteof@humber are inverse operaton

likewise, cubing a number and taking the cube %tare inverse operations.

Example 1:

42 =16 and/16 = 4

NOTE: (4)? = 16 while-4? = -16 since the negative is not bgisquared. This difference is often problematic f
students, especially with calculator use.

Example 2

1y’ 13 1
3 33 27 27 «/
This understanding is used to solve equations containing square arwubersRational numbersvould have

perfect squares or perfect cubestfor numerator andenominatorin the standardhe value op for square root
and cube root equations must be positive.

— NOTE: there is no negatiwaiberoot sirce multiplying 3 negatives
3 would give a negative.

Examgle 3:
Solve: X* = 25

Solution: \/_

= ++/25
% £5

NOTE: There are two solutions because 5 ¢ 5 @nd-5 will both equal 25.
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Example 4
Solve: X = 4

9
Solution: \/? =z ﬁ

9

>
1]
I+

wIinN

Example 5:
Solve: X% = 27

Solution: %/_ = %/2_7

X=3
Example 6
Solve: @ = &
8
Solution: §/x = 3%

X=—
2

Studens understand that in geometry sguare roobf the areas the length of the side of a square and a cube

of the volumes the length of the side of a cul&tudents use this information to solve problems, such as findir
the perimeter.

Example 7:
What is the side length of a square with an area of29 ft

Solution: 4/49 = 7ft. The length of one side is 7 ft.

8.EE.3Use numbers expressed in th
form of a single digit times an intege
power of 10 to estimate very large o
very small quantities, and to express
how many times as much one is tha
the otherFor example, estimate the
population of the United States as 3
10° and the population of the world &
7 " 10°, and determine that the worlg
population is more than 20 times
larger.

8.EE.3 Students usscientific notatiorto express very large or very small numbe3sudents compare and

interpret scientific notationugntities inthe context of the situation, recognizitigt f the exponent increases by
oneg the value increases 10 times. Likewise, if the exponent decreases by one, the value decreases 10 tin
Students solve problems using addition, subtraction dtiptication, expressing the answer in scientific notatiof

Example 1:
Write 75,000,000,000 in scientific notation.

Solution 7.5 x 18°

Example 2:
Write 0.0000429 in scientific notation.

Solution: 4.29 x 16
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Example 3:
Express 2.45 x Fn standard form.

Solution: 245,000

Example 4
How much larger is 6 x f@omparedo 2 x 10

Solution: 300 times larger since 6 is 3 times larger than 2 anis MO times larger than 10

Example 5
Which is the larger value: 2 x 16r 9 x 10?

Solution:2 x 1¢ because the expondstlarger

8.EE.4 Perform operations with
numbers expressed in scientific
notation, including problems where
both decimal and scientific notation
are used. Use scientific notation anc
choose units of appropriate sitoe
measurements of very large or very
small quantities (e.g., use millimeter,
per year for seafloor spreading).
Interpret scientific notation that has
been generated by technology.

8.EE.4 Students understand scientific notation as generated on vaadmdators or other technologystudents
enter scientific notation using E or EE (scientific notation), * (multiplication), and ~ (exponent) symbols.
Example 1

2.45E+23 is 2.45 x Hand 35E-4 is 3.5 x 10 (NOTE: There arethernotations for scientific notation dependi
on the calculator being used.)

Students add and subtract wétientific notation.

Example 2

In July 2010 there were approximately 500 million facebook userdulym2011 there were approximately 750
million facebook users. How many more users were there in 2011. Write your answer in scientific notation
Solution: Subtract the two number§50,000,000 500,000,000 = 250,000,06® 2.5 x 16

Students use lawd exponents to multiply or divide numbewsitten in scientific notation, writing the produat
guotient in proper scientific notation.

Example3:
(6.45 x 16%(3.2 x 1d) = (6.45 x 3.2)(18 x 10" Rearrange factors
= 20.64 x 16° Add exponents when multiplying powers of 10
2.064 x 16° Write in scientific notation

Example4.
3.45x10¢ 6.3 _10-® Subtract exponents when dividing powers of 10
6.7 x10° 1.6~

=0.515x 10 Write in scientific notation

=5.15x f0
Example5:

Write factors in scientific notation

Rearrange factors

Add exponents when multiplying powers of 10
Write in scientific notation

(0.0025)(5.2 x 19 = (2.5 x 10°)(5.2 x 10)
£2.5 x 5.2)(1CG x 10°)
43 x 107
4.3x 16

8" Grade MathematicEinpacked Content
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Example 6
The speed of light is 3 x 10meters/second. If the sun is 1.5X 1 eters from earth, how many seconds does it
take light to reach the eartf2xpress your answer in scientific notation

Solution 5 x 16
(light)(x) = sun, where is the time in seconds
(3x10%)x=15x 10"

15x 10"
3x 108

Students understand the magnitude of the number being expressed in scientific notation and epposprate
corresponding unit.

Example 7
3 x 10 is equivalent to 3Wmillion, which represents a large quantity. Therefore, this value will affect the uni
chosen
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Expressions and Equations

Common Core Cluster

8.EE

Understand the connections between proportional relationships, lines, and linear equations.

Mathematically proficient students communicate precisely by engaging in discussion about their reasoning using appropriate mathematical lang
terms students should learn to use with increasing precision with this clusteniarate, proportion al relationships, slope, vertical, horizontal, similar

triangles, y-intercept

Common Core Standard

Unpacking
What does this standard mean that a student will know and be able to do?

8.EE.5Graph proportional
relationships, interpreting the unit ra
as the slope of the graph. Compare
two different proportional
relationships represented in differen
ways.For example, compare a
distancetime graph to a distanee
time equation to determine whiof
two moving objects has greater spe

8.EE.5Students build on their work with unit rates frofhgrade and proportional relationships Ihgtade to
compare graphs, tables and equations of proportional relationships. Students identify the (oristape) in
graphs, tables and equats to compare two proportional relationshipgresented in different ways

Example 1:
Compare the scenarios to determine which represents a greater speed. Explain yourctindicga written

description ofach scenarioBe sure to includéhe unit rates in your explanation.

Scenario 1: Scenario 2:
Traveling Time y = 55x
. 400 xis time in hours
3 y is distance in miles
£ 300
< | (4,240
8
e 200 }
o
[}
0 100 I/
(1,60)
12345678
Time (hours)

Soldion: Scenario 1 has the greater speed since the unit rate is 60 miles per hour. The graph shows this
60 is the distance traveled in one hour. Scenario 2 has a unit rate of 55 miles per hour shewaedBcient in
the equation.

Given an equ#on of a proportional relationship, students draw a graph of the relationship. Students recogn
the unit rate is the coefficient &fand that this value is also the slope of the line.

8.EE.6Use similar triangles to
explain why the slopm is the same
between any two distinct points on g

8.EE.6Triangles are similawhen there is a constant rate of proportiondl#yween them. Using a graph, stude
construct triangles between two points on a line and compare the sidetetstand that the slope (ratio of rise t
run) is the same between any two points on a line.

8" Grade MathematicEinpacked Content
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non-vertical line in the coordinate
plane; derive the equatign= mxfor
a line through the origin and the
equationy = mx + bfor a line
intercepting the vertical axis ht

Example 1:
The triangle between A and B hasrarticalheight of 2 and &orizontal ength of 3.

Thetriangle between B and C has a vertiwailghtof 4 and ahorizontallength of 6. %
The simplified ratio of theerticalheightto the horizontal length of both triangles is 2 ~1C

to 3, whichalsorepresentsa slope ofzfor the line indicating that the triangles d

are similar. y

Given an equation in slogatercept form, students graph the line represented.

Students write equations in the foyne mxfor lines going through the origin, recognizing thatepresents the
slope of the line.

Example 2:

Write an equation to represent the graph to
the right.

Solution:y = - g X

Students write equations in the foyme mx + bfor lines not passing through the origin, recognizing that
represents the slope ahdepresents thg-intercept.

Solution: y= 3 X—2
/ it
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Expressions and Equations

Common Core Cluster

8.EE

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

Mathematically proficient students communicate precisely by engaging in discussion about their reasoning using appropriate mathematical lang
terms students should learn to use with increasing precision with this clusietexrsecting, parallel lines, coefficient, distributive property , like terms,
substitution, system of linear equations

Common Core Standard

Unpacking
What does this standard mean that a student will know and be able to do?

8.EE.7 Solve linear equations in one
variable.

a. Give examples of linear equations

one variable with one solution,
infinitely many solutions, or no
solutions. Show which of these
possibilities is the case by

successively transforming the givel
equation into simpler forms, until al

equivalent equationf the formx =
a, a = a, or a = bresults (wherea
andb are different numbers).

b. Solve linear equations with rational

number coefficients, including

equations whose solutions require

expanding expressions using the

distributive property and collecting

like terms.

8.EE.7 Students solve oreariable equationscluding thoseawith the variables being on both sides of the eqy
sign. Students recognize that the solution to the equation is the value(s) of the variable, which make a tr
equality whersubstituted back into the equation. Equations shall include rational numbers, distributestypn
and combining like terms.

Example 1:
Equations have one solution when the variables do not cancel out. For exampl@31829- 3x can be solveq

tox = 4. This means that when the valuexad 4, both sides will be equalf each side of the equation were
treated as a linear equatiand grapheahe solution of the equation represents the coordinates of the point
the two Ines would intersect. In this example, the ordered pair would be (4, 17).

104-23=29-3+4

40-23=29-12
17 =17
Example 2:

Equations having no solution have variables that will cancel out arafasus that are not equal. This means
there is not a value that can be substitutec tbat will make the sides equal.
-X+ 7—6x=19-7x Combine like terms
S7X+ 7 =19 7x Add 7x to each side
7$19

This solution means that moatter what value is substituted fothefinal result will never be equal to each
other

If each side of the equationene treated as a linear equation and graphed, the lines would be parallel.

8" Grade MathematicEinpacked Content
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Example 3:
An equation withinfinitely many solution®ccurs when both sides of the equation are the same. Any vadue

will produce a valid equation. For example the following equation, when simplified will give thevaduas on
both sides.

1 3

—=(36a-6) = >(4-24a
2( ) 4( )

~18a+3=3-18

If each side of the equation were treated as a linear equation and graphed)hiheogid be the same line.

Students write equations from verbal descriptions and solve.

Example 4:

Two more than a certain number is 15 less than twice the number. Find the number.
Solution:

n+2==x-15

17 =n

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

a. Understand that solutions to a
system of two linear equations
in two variables correspond to
points of intersection of their
graphs, because points of
intersection satisfy both
equations simultarcaisly.

b. Solve systems of two linear
equations in two variables
algebraically, and estimate
solutions by graphing the
equations. Solve simple cases
by inspectionFor example, 3x
+ 2y =5and 3x + 2y = 6 have
no solution because 3x + 2y
cannot simultaneously be 5 an
6

c. Solve realworld and mathematical
problems leading to two linear
equations in two variablesor

8.EE.8 Systems of linear equations can also have one solution, infinitely many solutions or no solutions.
will discover these cases as they graph systems of linear equations and solve them algebraically.

Students graph a system of two linear equations, recognizing that the ordered pair for the point of intersd
thex-value that will generate the givgrvalue for both equations. Students recognize that graphed lines w
one point of intersectiord{fferent slopes) will have one solution, parallel lines (same slope, different
y-intercepts) have no solutions, and lines that are the same (same slopgrs@nmept) will have infinitely
many solutions.

By making connections between algebraic and graphical solutions and the context of the system of linea
equations, students are able to make sense of their sol8todgnts need opportunities to work with equatio
and context that include whole numlaerd/or decimals/fraction&tudents define variables and create a systg
of linear equations in two variables

Examplel:

1. Plant A and Plant B are on different watering schedules. This affects their rate of growth. Compare t
growth of the two plants to determine when their heights will be the same.

Solution:
Let W = number of weeks
Let H = height of the plant afta/ weeks
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example, given coordinates for twe
pairs of points, determine whether
the line through the firgpair of
points intersects the line through
the second pair.

Plant A Plant B
W H w H
0 4 (0, 4) 0 2 0, 2)
1 6 1, 6) 1 6 (1, 6)
2 8 (2, 8) 2 10 (2, 10)
3 10 (3, 10) 3 14 (3, 14)

2. Based on the coordinates from the table, graph lines to represent each plant
Solution:

16
1a Plant B

~12

~10

h
3
)
=1
>

height
5O

o D

3. Write an equation that represettie growth rate of Plant A and Plant B.
Solution: PlantA H=2W+ 4
PlantB H=4W+ 2

4. At which week will the plants have the same height?

Solution:
2W +4 =4W + 2 Set height of Plant A equal to height of Plant B
2W-2W + 4 = AW-2W+ 2 Solve for W
4=2W+2
4-2=2W +2-2
2=2W
2 2
1=W

After oneweek, the height of Plant A and Plant B are both 6 inches.
Check: 2(1)+4=4(1)+2
2+4=4+2
6=6

8" Grade MathematicEinpacked Content
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Giventwo equations in slopmtercept form(ExampIe 1)r one equation in standard form and one equation
slopeintercept form, students usabstitution to solve the system.

Example 2:
Solve: Victor is half as old as Maria. The sum of their ages is 54. How old is Victor?
Solution: Letv = Victor's age v+m=54
Len = Maria’s age { v="9%m
% m+m =54 Substitute #m for v in the first equation
19%n =54
m= 36

If Maria is 36, then substitute 36 into+r m = 54 to find Victor’'s age of 18.

Note: Students are not expectto change linear equations writterstandard form to slopmtercept form or
solve systems usingiglination.

For many real world contexts, equations may be written in standard form. Students are not expected to
the standard form to slopetercept form. However, students may generate ordered pairs recognizing that
values of the ordered pairs would $i®utions for the equation. For example, in the equation above, studen
could make a list of the possible ages of Victor and Maria that would add to 54. The graph of these orde
would be a line with all the possible ages for Victor and Maria.

Victor Maria
20 34
10 44
50 4
29 25
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Functions
Common Core Cluster

8.F

Define, evaluate, and compare functions.

Mathematically proficient students communicate precisely by engaging in discussion about their reasoning using appropriate mathematical lang
terms students should learn to use with increasing precision with this clustematins, y-value, x-value, vertical line test, input, output, rate of
change, linear function, nonlinear function !

Common Core Standard

Unpacking
What does this standard mean that a student will know and be able to do?

8.F.1Understand that a function is a
rule thatassigns to each input exactly,
one output. The graph of a function ig
the set of ordered pairs consisting of
input and the corresponding output.

'Function notation is not required in
Grade 8.

8.F.1Stucknts understand rules that takas input and givegas output is a function. Functions occur when th
is exactly ong/-value is associated with amyvalue. Usingy to represent the output we can represent this fun
with the equationg = x* + 5x + 4. Students aneot expected taise the function notatidix) at this level.

Studentsdentify functions fromequations, graphs, and talitgslered pairs

Graphs
Students recognize graphs such as the one below is a function using the vertical line test, showingkthat e:
value has only ong-value;

400
350
300
250
200
150
100

50

0
0 5 10 15 20 25 30 35
Lenath (m)

whereasgraphs such as the following are fiotctiors since there are yvalues for multiplex-value.

Eili
N7
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Tables or Ordered Pairs

Students redtablesor look at a set of ordered paisdetermindunctions and identify equations where there i
only one outputy-value) for each inputx¢value).

Functions Not A Function
X y X y
0 3 16 4
1 9 16 -4
2 27 25 5
25 -5

{(0, 2), (1, 3).(2, 5), (3, 6)}

Equations
Students recognize equations sucly ac ory =x% + 3x + 4 as functions; whereasguations such aé + y* = 25
are not functions.

8.F.2Compare properties of two
functions each represented in a
different way (algebraically,
graphically, numerically in tables, or
by verbal descriptions)or example,
given a linear function represented by
a table of values and a linear functior
representedby an algebraic
expression, determine which function
has the greater rate of change.

8.F.2 Students compaitsvo functions from different representations.

Example 1:
Compare the following functions to determine which has the greater rate of change.
Function1: y=2x+4

Function 2:
X y
-1 -6
0 -3
2 3

Solution The rate of change for function 1 is 2; the rdtehmnge for function 2 is 3Function 2 has the greated
rate of change.

Example 2:
Compare the two linear functions listed belamd determine which has a negative slope.

Function 1: Gift Card

Samantha starts wi20 on a gift card for the bostore. She spends $3.50 per week to buy a magazine. Let
the amount remaining as a function of the number of weeks,

y
20

16.50
13.00
9.50

W(N | |O]x
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Function 2: Calculator rental

The school bookstore rents graphing calculators for $5 per month. It also collectsedumatable fee of $L00
for the school year. Write the rule for the total cost (c) of renting a calculator as a function of the number ¢
months ().
c=10+5n

Solution Function 1 is an example of a function whose graph has a negative slope. Both $urasteoa
posifive starting amount; however, in function 1, the amount decreases 3.50 eaclwhiteln function 2, the
amount increases 5.00 each month.

NOTE: Functions could be expressed in standard form. However, the intent is not to change from stand
to slopeintercept form but to use the standard form to generate ordered pairs. Substituting a zeroai@jyfor
will generate two ordered pairs. From these ordered pairs, the slope could be determined.

Example 3:

2X+3y=6
Letx=0: 2(0)+8=6 bet 0: X+3(0)=6
y=6 x=58
3y=6 2x=6
3 3 2 2
y=2 x=3
Ordered pair: (0, 2) Orgaied(3, 0)

Using (0, 2) and (3, 0) students could find the slope and make comparisons with another function.

8.F.3Interpret the equatiop=mx + b
as defining a linear function, whose
graph is a straight line; give example
of functions that are not linedfor
example, the function A Z giving the
area of a square as a function of its
side length is not linear because its
graph contains the poini{4,1), (2,4)
and (3,9), which are not on a straight
line.

8.F.3Studentsunderstand that linear functions have a constant rate of change between any two points. S{
use equations, graphs and tables to categorize functions as linearlimeaon

Example 1:
Determine if the functions listed below are linear orinaar. Explain your reasoning.

1. y=-2¢+3

2. y=0.25+0.5-2)

3. A=TI"

4, 5. 600 »
500 ¢ *
400 r
300 f
200 }
100 |

GIEN NI
=
U AN ENIERN
L 2
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Solution:

1.

2
3.
4.
5

Non-linear

Linear

Non-linear

Non-linear; there is not a constant rate of change

Non-linear; thegraph curves indicating the rate of change is not constant.
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Functions
Common Core Cluster

8.F

Usefunctions to model relationships between quantities.

Mathematically proficient students communicate precisely by engaging in discussion about their reasoning using appropriate mathematical lang
terms students should learn to use with increaggiegision with this cluster arBnear relationship, rate of change slope, initial value, yintercept

Common Core Standard

Unpacking
What does this standard mean that a student will know and be able to do?

8.F.4 Construct a function to model
alinear relationship between two
guantities. Determine the rate of
change and initial value of the
function from a description of a
relationship or from twox y) values,
including reading these from a table
or from a graph. Interpret the rate of
change ad initial value of a linear
function in terms of the situation it
models, and in terms of its graph or
table of values.

8.F4 Students identify the rate of change (slope) and initial vahietércept) from tables, graphs, eqjons or
verbal descriptions to write a function (linear equation). Students understand that the equation representd
relationship between thevalue and thg-value; what math operations are performed withxthialue to give the
y-value.Slopes cald beundefined slopesr zero slopes.

Tables:
Students recognize that in a table yhatercept is thg-value wherx is equal to 0. The slope caa betermined

by finding theratio 2 petween the change iwo y-values and the change between the two correspomrdiafyies.

X
Example 1:
Write an equation that models the linear relationship in the table below.
X y
-2 8
0 2
1 -1

Solution: They-intercept in the table below would be (0, 2). The distance between-& &l in a negative

direction-> -9; the distance betweef and 1lis 3 in a positive direction. The slopetig ratio of rise to run o+X
X

n

or 3 =-3. The equation would bg=-3x + 2

Graphs:

Using graphs, students identify tidéntercept as the point where the line crosseytes and the slope as the
rise.

run
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Example 2:
Write an equation that models the linear relationship in the graph below.

Y Solution: They-intercept is 4. The slope is & , found by moving up 1 and right 4 go]

rém (0, 4) to (4, 5). The linear equation wouldybe & x + 4.
A,/'(

()

Equations:

In a linear equation the coefficientfs the slope and the constant is yhatercept. Students need to be given
equations in formats other thg mx+ b, such ay = ax+ b (format from graphing calculatory,= b + mx(often
the format from contextual situations), etc.

Point and Slope:

Students write equations to model lines that pass through a given point with the given slope.
Example 2:

A line has a zero slope and passes through the pbint)( What is the e@tion of the line?
Solution:y=4

Example 3:
Write an equation for the line that has a slope of % and passes though thepsint (

Solution: y=%x + 6
Students could multiply the slope % by #heoordinate-2 to get-1. Six (6) would need to bedded to get to 5,
which gives the linear equation.

Students also write equations given two ordered pdote that point-slope formis not an expectaton at this
level. Students usthe slope ang-interceptgo write a linear function in the forpm= mx +h.

Contextual Situations:

In contextual situations, theinterceptis generally the starting valwe thevalue in thesituation when the
independent variable is 0. The slope is the rate of change that occurs in the problem. Rates of chéiage ca
occur over years. In these situations it is helpful for the years to be “converted” to 0, 1,Ryreggample, the
years of 1960, 1970, and 1980 could be represented as 0 (for 1960), 10 (for 1970) and 20 (for 1980).
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Example4: nI
The company chges $45 a day for the car as well as charging aiome$25 fee for the car’s navigation syste
(GPS). Write an expression for the cost in dolleras a function of the number of daglsthe car was rented.

Solution: C =45 + 25

Students interpret the rate of change and/imeercept in the context of the problem. In Exampléh8,rate of

change is 45 (the cost of renting the car) and that initial cost (the fir