BIG [DEAS

LEARNING,

BIG IDEAS o

MATH
N /ﬂ
e

A Balonced Approoch

©2014 ©2014 ©2015

Minnesota Academic Standards in Mathematics

Grades 6 — 8



Minnesota K-12 Academic Standards in Mathematics (2007)

Strand Standard No. Benchmark Green Accelerated ilsgi)zr%lf
6.1 6.2
- . ) . 6.5
Locate positive rational numbers on a number line and plot pairs
6.1.1.1 L . . .
of positive rational numbers on a coordinate grid.
. . ) . 6.2-6.3 6.2
Compare positive rational numbers represented in various forms.
Use the symbols <, = and >.
6.1.12 y
For example: % > 0.36.
Read, write, represent and . 55
compare positive rational ;J(;gjerstand that percent represents parts out of 100 and ratios to
numbers expressed as 6.1.1.3
Number & fractions, .deC'_maIS’ percents For example: 75% corresponds to the ratio 75 to 100, which is equivalent to
6 . and ratios; write positive the ratio 3 to 4.
Operation . ]
integers as products of factors;
use these representations in 5.6 6.1
real-world and mathematical . ) ) )
situations. Determine equivalences among fractions, decimals and percents;
select among these representations to solve problems.
6.1.1.4
For example: If a woman making $25 an hour gets a 10% raise, she will make
an additional $2.50 an hour, because $2.50 is % or 10% of $25.
1.2
Factor whole numbers; express a whole number as a product of 1.4
1L prime factors with exponents.

For example: 24 = 28x3.
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Minnesota K-12 Academic Standards in Mathematics (2007)

Green Accelerated . HS ©2015
Strand Standard No. Benchmark
Algebra 1
15-1.6
Determine greatest common factors and least common 3.4 gnd
multiples. Use common factors and common multiples to Extension 3.4
Read, write, represent and 6.1.1.6 calculate with fractions and find equivalent fractions.
mpar itive rational
co ga € positive da ona For example: Factor the numerator and denominator of a fraction to determine
num_ ers EXpr_esse as an equivalent fraction.
fractions, decimals, percents
and ratios; write positive 5153 61
integers as products of factors; Exté nsio n 16 '
use these representations in Convert between equivalent representations of positive rational
6 Number & real-world and mathematical numbers.
Operation  Ssituations. 6.1.1.7
. 10 ne 743 7,3 _43
For example: Express S as +7 F+3=13.
Understand the concept of Identify and use ratios to compare quantities; understand that 51-5.2
ratio and its relationship to comparing quantities using ratios is not the same as comparing 54
fractions and to the quantities using subtraction.
multiplication and division of 6.1.2.1 - e inal 15 b 410 girl . ]
H or example: In a classroom wit| 0oys an girls, compare the numbers
ermle nulmberf('j USS ratios to by subtracting (there are 5 more boys than girls) or by dividing (there are 1.5
Solve rea TWOI’ an times as many boys as girls). The comparison using division may be expressed
mathematical problems. as a ratio of boys to girls (3to 2 or 3:2 or 1.5 to 1).
Apply the relationship between ratios, equivalent fractions and 52,54
percents to solve problems in various contexts, including those
involving mixtures and concentrations.
Understand the concept of g
ratio and its relationship to 6.1.2.2 For example: If 5 cups of trail mix contains 2 cups of raisins, the ratio of
fractions and to the raisins to trail mix is 2 to 5. This ratio corresponds to the fact that the raisins
Number & o ) _ L )
6 Operation multiplication and division of are 2 of the total, or 40% of the total. And if one trail mix consists of 2 parts
whole numbers. Use ratios to peanuts to 3 parts raisins, and another consists of 4 parts peanuts to 8 parts
solve real-world and raisins, then the first mixture has a higher concentration of peanuts.
mathematical problems. Determine the rate for ratios of quantities with different units. 53-54
6.1.2.3 For example: 60 miles for every 3 hours is equivalent to 20 miles for every one
hour (20 mph).
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand Standard No. Benchmark Green Accelerated | HS ©2015
Algebra 1
Use reasoning about multiplication and division to solve ratio 51-54
and rate problems.
6.1.2.4
For example: If 5 items cost $3.75, and all items are the same price, then 1
item costs 75 cents, so 12 items cost $9.00.
Multiply and divide decimals, 21-23
fractions and mixed numbers; 25-2.6
solve real-world and Multiply and divide decimals and fractions, using efficient and
. . 6.1.3.1 : . . ;
mathematical problems using generalizable procedures, including standard algorithms.
arithmetic with positive
rational numbers.
Use the meanings of fractions, multiplication, division and the 21-23
inverse relationship between multiplication and division to make
6.1.3.2 sense of procedures for multiplying and dividing fractions.
For example: Just as %:3 means 12=3x4 , %+%:% means %x%:%.
Calculate the percent of a number and determine what percent 55-5.6 6.4-6.7
one number is of another number to solve problems in various
6.1.3.3 ccontexts.
Multiply and divide decimals,
fractions and mixed numbers: For example: If John has $45 and spends $15, what percent of his money did
s Number & solve real-world and he keep? 51756 55 5
Operation mathematical problems using e 6.1 _6.2
arithmetic with positive 6.1.3.4 Solve real-world and mathematical problems requiring o
rational numbers. = arithmetic with decimals, fractions and mixed numbers.
Estimate solutions to problems with whole numbers, fractions 1.1 (Activities) 2.2-2.4
and decimals and use the estimates to assess the reasonableness 24-2.6
of results in the context of the problem.
6.1.3.5 P
For example: The sum %+0.25 can be estimated to be between % and 1, and
this estimate can be used to check the result of a more detailed calculation.
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand Standard No. Benchmark Green Accelerated | HS ©2015
Algebra 1
Understand that a variable can be used to represent a quantity :;i B "73‘21
that can change, often in relationship to another changing -
. quantity. Use variables in various contexts.
Recognize and represent 6.2.1.1
relationships between varying For example: If a student earns $7 an hour in a job, the amount of money
quantities; translate from one earned can be represented by a variable and is related to the number of hours
representation to another; use worked, which also can be represented by a variable.
patterns, tables, graphs and Represent the relationship between two varying quantities with = 3.1 -3.2, 3.4
rules to solve real-world and function rules, graphs and tables; translate between any two of 5154
mathematical problems. 6.2.12 these representations. 5.6-5.7
6  Algebra o ) )
For example: Describe the terms in the sequence of perfect squares
t=1,4,9,16, .. byusingtherule t=n?forn=1,2,3,4, ...
Apply the associative, commutative and distributive properties 13
U ies of arithmeti and order of operations to generate equivalent expressions andto  3.3-3.4
se properties of arithmetic to solve problems involving positive rational numbers.
generate equivalent numerical
expressions and evaluate 6.2.2.1 -, example: 32,5_325_ 2465 16 2 5 16
expressions involving positive 1576 156 3532 9 25 9
rational numbers. Another example: Use the distributive law to write:
1.,1(9 15119 1.,15_1 3_5_ 5_43
E*§(E’?)‘E 32738 2728278 %"
3.1-32
Represent real-world or mathematical situations using equations 7.1-7.7
Understand and interpret and inequalities involving variables and positive rational
equations and inequalities 6.2.3.1 humbers.
involving variables and e Th i kil )
positive rational numbers. Use For exam_p e: T_e number of milesmin a ilometer race Is represented by
. . . the equation m = 0.62 k.
equations and inequalities to
6  Algebra represent real-world and e : - : ;
mathematical problems; use Solve equations involving positive rational numbers using 72-74
the idea of maintaining’ number sense, properties of arithmetic and the idea of 8.4
equality to solve equations maintaining equality on both sides of the equation. Interpret a
Interpret solutions in the 6.2.3.2 solution in the original context and assess the reasonableness of
original context. results.
For example: A cellular phone company charges $0.12 per minute. If the bill
was $11.40 in April, how many minutes were used?
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Minnesota K-12 Academic Standards in Mathematics (2007)

Green Accelerated n HS ©2015
Strand Standard No. Benchmark
Algebra 1
8.1-84 94
] Calculate the surface area and volume of prisms and use
Calculate perimeter, area, appropriate units, such as cm? and cm®. Justify the formulas
Geometry & furface grteha a”‘j'j_V‘J'U”_‘e Ofl 6311 used. Justification may involve decomposition, nets or other
wo- and three-dimension
Measurement .- 0 ar'c se-gimensiona models.
figures to solve real-world and
mathematical problems. For example: The surface area of a triangular prism can be found by
decomposing the surface into two triangles and three rectangles.
Calculate the area of quadrilaterals. Quadrilaterals include 4.1
squares, rectangles, rhombuses, parallelograms, trapezoids and 43-4.4
. kites. When formulas are used, be able to explain why they are
Calculate perimeter, area, 6.3.1.2 yalid.
surface area and volume of
two- and three-dimensional For example: The area of a kite is one-half the product of the lengths of the
figures to solve real-world and diagonals, and this can be justified by decomposing the kite into two triangles.
mathematical problems. Estimate the perimeter and area of irregular figures on a grid gi
6.3.1.3 .when they cannot be decomposed into common figures and use '
correct units, such as cm and cm?.
Solve problems using the relationships between the angles 71-72
6 Geometry & formed by intersecting lines. 12.1
Measurement , :
6.3.2.1 For example: If two streets cross, form!ng four corners such that one (_)f the
"= corners forms an angle of 120°, determine the measures of the remaining three
angles.
Understand and use Another example: Recognize that pairs 01‘ interior and exterior angles in
relationshios between anal polygons have measures that sum to 180°.
iﬁ ae(())msetr?g fieurgse angfes Determine missing angle measures in a triangle using the fact 73-74
9 gures. that the sum of the interior angles of a triangle is 180°. Use 12.2
models of triangles to illustrate this fact.
6.3.2.2 , i
For example: Cut a triangle out of paper, tear off the corners and rearrange
these corners to form a straight line.
Another example: Recognize that the measures of the two acute angles in a
right triangle sum to 90°.
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand Standard No. Benchmark Green Accelerated ilsgizr%lf
12.3
Undgrstan_d and use Develop and use formulas for the sums of the interior angles of
relationships between angles  6.3.2.3 . : .
. - . polygons by decomposing them into triangles.
in geometric figures.
5.7
Geometry & Solve problems in various contexts involving conversion of
Measurement ~, - appropriate units of  6.3.3.1 weights, capacities, geometric measurements and times within
convert within measurement
6 systems to solye real-world Estimate weights, capacities and geometric measurements using 124
and mathematical problems. ; . . .
6332 benchmarks in measurement systems with appropriate units.
For example: Estimate the height of a house by comparing to a 6-foot man
standing nearby.
Determine the sample space (set of possible outcomes) for a 10.1
babiliti | | given experiment and determine which members of the sample 104
Uselpro abl 't'ﬁs to so \I/e real- space are related to certain events. Sample space may be
Datg world and mathematica determined by the use of tree diagrams, tables or pictorial
Analysis & problems; represent 6.4.1.1 representations
Probability probabilities using fractions,
decimals and percents. For example: A 6 x 6 table with entries such as (1,1), (1,2), (1,3), ..., (6,6) can
be used to represent the sample space for the experiment of simultaneously
rolling two number cubes.
Determine the probability of an event using the ratio between 10.2
Use probabilities to solve real- the size_ (_)f the event and the si_ze of the sarr_1p|e space; represent
Data world and mathematical _probat_)llltles as percents, fractlong e_md decimals bgtwgen Oand1
6 Analysis & problems: represent 6.4.1.2 Inclusive. Understand that probabilities measure likelihood.
Probability probabilities using fractions, le: Each ‘ | o ity
decimals and percents. For example: Each outcome for a balanced number cube has probabi |ty€, and
the probability of rolling an even number is% .
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand

Standard

No.

Benchmark

Green

Accelerated

HS ©2015
Algebra 1

6.4.1.3

Perform experiments for situations in which the probabilities are
known, compare the resulting relative frequencies with the
known probabilities; know that there may be differences.

For example: Heads and tails are equally likely when flipping a fair coin, but if
several different students flipped fair coins 10 times, it is likely that they will
find a variety of relative frequencies of heads and tails.

10.3-10.4

6.4.14

Calculate experimental probabilities from experiments; represent
them as percents, fractions and decimals between 0 and 1
inclusive. Use experimental probabilities to make predictions
when actual probabilities are unknown.

For example: Repeatedly draw colored chips with replacement from a bag with
an unknown mixture of chips, record relative frequencies, and use the results to
make predictions about the contents of the bag.

10.3-10.4

Number &
Operation

Read, write, represent and
compare positive and negative
rational numbers, expressed as
integers, fractions and

decimals.

7111

Know that every rational number can be written as the ratio of
two integers or as a terminating or repeating decimal. Recognize
that 7 is not rational, but that it can be approximated by rational

numbers such as % and 3.14.

2.1
8.1
Extension 14.4

7112

Understand that division of two integers will always result in a
rational number. Use this information to interpret the decimal
result of a division problem when using a calculator.

For example: % gives 4.16666667 on a calculator. This answer is not exact.

The exact answer can be expressed as 4% , which is the same as 4.16. The

calculator expression does not guarantee that the 6 is repeated, but that
possibility should be anticipated.

2.1
8.1-83
Extension 14.4

7113

Locate positive and negative rational numbers on a number line,
understand the concept of opposites, and plot pairs of positive
and negative rational numbers on a coordinate grid.

6.1-6.3
6.5

11
2.1

7114

Compare positive and negative rational numbers expressed in
various forms using the symbols <,>,=,<, >.

For example: 7% < 036.

6.2-6.3

11
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand Standard No. Benchmark Green Accelerated | HS ©2015
Algebra 1
Read, write, r e_presegt and . Recognize and generate equivalent representations of positive 2.1
compare positive and negative and negative rational numbers, including equivalent fractions.
rational numbers, expressed as 7.1.1.5
integers, fractions and For example: -20_ 120 10_ 53
decimals. 12 3% 3
Add, subtract, multiply and divide positive and negative rational 12-15
numbers that are integers, fractions and terminating decimals; 22-24
use efficient and generalizable procedures, including standard 51
7.1.2.1 algorithms; raise positive rational numbers to whole-number 6.1
exponents. 16.1
2
For example: 3% x(L1| =81,
7 Number & Calculate with positi d ple: 3 (2) 4
Operation a C;’. ate V\t’.' p|05| 'Vg an q Use real-world contexts and the inverse relationship between 12-13
netga |vle rd |ck))na nu_;?] erhs, I"’m addition and subtraction to explain why the procedures of 22-23
rational numbers with whole arithmetic with negative rational numbers make sense.
number exponents, to solve  7.1.2.2
real-world and mathematical For example: Multiplying a distance by -1 can be thought of as representing
problems_ that same distance in the opposite direction. Multiplying by -1 a second time
reverses directions again, giving the distance in the original direction.
8.1-83
Understand that calculators and other computing technologies 9.3
often truncate or round numbers. 14.4 and
7123 Extension 14.4
For example: A decimal that repeats or terminates after a large number of 16.5
digits is truncated or rounded. '
6.7
Solve problems in various contexts involving calculations with 8.3-84
Calculate with positive and 7.1.2.4 positive and negative rational numbers and positive integer 9.1,93
negative rational numbers, and exponents, including computing simple and compound interest. 16.1-16.3
Number & rational numbers with whole
Operation number exponents, to solve Use proportional reasoning to solve problems involving ratios in 5.1-54
real-world and mathematical various contexts. 6.3-6.7
problems. 7125 _ _ : . .
For example: A recipe calls for milk, flour and sugar in a ratio of 4:6:3 (this is
how recipes are often given in large institutions, such as hospitals). How much
flour and milk would be needed with 1 cup of sugar?
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand

Standard

No.

Benchmark

Green

Accelerated

HS ©2015
Algebra 1

7.12.6

Demonstrate an understanding of the relationship between the
absolute value of a rational number and distance on a number
line. Use the symbol for absolute value.

For example: | — 3| represents the distance from — 3 to 0 on a number line or 3
units; the distance between 3 and % on the number line is | 3 — % | or % :

6.4

11

7  Algebra

Understand the concept of
proportionality in real-world
and mathematical situations,
and distinguish between
proportional and other
relationships.

7211

Understand that a relationship between two variables, x and y, is
proportional if it can be expressed in the form %:k ory=Kkx.

Distinguish proportional relationships from other relationships,
including inversely proportional relationships ( xy=k or y=§).

For example: The radius and circumference of a circle are proportional,
whereas the length x and the width y of a rectangle with area 12 are inversely

proportional, since xy = 12 or equivalently, y:% .

5.6

7212

Understand that the graph of a proportional relationship is a line
through the origin whose slope is the unit rate (constant of
proportionality). Know how to use graphing technology to
examine what happens to a line when the unit rate is changed.

5.6
13.1-13.3
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Minnesota K-12 Academic Standards in Mathematics (2007)

reen Accelerat HS ©201
Strand Standard No. Benchmark Gree ceelerated S ©2015
Algebra 1l
Represent proportional relationships with tables, verbal 51-56
descriptions, symbols, equations and graphs; translate from one
representation to another. Determine the unit rate (constant of
7.2.2.1 proportionality or slope) given any of these representations.
For example: Larry drives 114 miles and uses 5 gallons of gasoline. Sue drives
. . 300 miles and uses 11.5 gallons of gasoline. Use equations and graphs to
R?thgmzhe. prpportllonal Id and compare fuel efficiency and to determine the costs of various trips.
:ﬁa?t:grrrzsat;g;llgitrj:ti_g\rg an Solve multi-step problems involving proportional relationships 5.4
’ in nUMerous contexts. R5.6
represent these and other 6.5 6.6
7 Algebra relationships with tables, For example: Distance-time, percent increase or decrease, discounts, tips, unit
verbal descriptions, symbols  7-2.2.2 pricing, lengths in similar geometric figures, and unit conversion when a
and graphs; solve problems conversion factor is given, including conversion between different
involving proportional measurement systems.
relationships and explain Another example: How many kilometers are there in 26.2 miles?
results in the original context. 59
Use knowledge of proportions to assess the reasonableness of
solutions.
7.2.2.3

For example: Recognize that it would be unreasonable for a cashier to request
$200 if you purchase a $225 item at 25% off.
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand Standard No. Benchmark Green Accelerated xlsgg)zr%lf

3.3-35
41-44
6.3-6.4

R?cqgni?ﬁ prgportilonal Id and Represent real-world or mathematical situations using equations

re aﬂons !pslln_ real-world an and inequalities involving variables and positive and negative

mathematical situations; rational numbers.

represent these and other

7 Algebra relationships with tables, 709 4 For example: “Four-fifths is three greater than the opposite of a number” can

verbal descriptions, symbols
and graphs; solve problems
involving proportional
relationships and explain
results in the original context.

be represented asg?n +3, and “height no bigger than half the radius” can be
represented as h s% .

Another example: “x is at least -3 and less than 5” can be represented as
—-3<x<5, and also on a number line.
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand Standard No. Benchmark Green Accelerated xlsgg)zrglf
3.1-32
Use properties of algebra to generate equivalent numerical and
algebraic expressions containing rational numbers, grouping
symbols and whole number exponents. Properties of algebra
7.2.3.1 include associative, commutative and distributive laws.
For example: Combine like terms (use the distributive law) to write
3X—7X+1=(3-7)x+1=—4x+1.
Apply understanding of order
of operations and algebraic 83_84
Eropertles to generate Evaluate algebraic expressions containing rational numbers and 9.1-95
quivalent numerical and hol b ifiod val fthei iabl 16.1 — 16.4
7| Algebra algebraic expressions 7232 whole number exponents at specified values of their variables. - 167 :
containing positive and . . - S '
negative rational numbers and or example: Evaluate the expression 3@x-57atx=5.
grouping symbols; evaluate
such expressions. 13.1
144
Apply understanding of order of operations and grouping
7933 symbols when using calculators and other technologies.
For example: Recognize the conventions of using a caret (" raise to a power)
and asterisk (* multiply); pay careful attention to the use of nested parentheses.
3.3-34
Represent real-world and Represent relationships in various contexts with equations 63-64
mathematical situations using involving variables and positive and negative rational numbers.
equations with variables. Use the properties of equality to solve for the value of a variable.
Solve equations symbolically, Interpret the solution in the original context.
7  Algebra using the properties of 7.24.1 _ ) . _
equality. Also solve equations Ec;roéze-lmple. Solve for w in the equation P = 2w + 2¢ when P =3.5 and
graphically and numerically. _ I
Interpret solutions in the Another example: To post an Internet website, Mary must pay $300 for initial
o set up and a monthly fee of $12. She has $842 in savings, how long can she
original context. sustain her website?
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand Standard No. Benchmark Green Accelerated | HS ©2015
Algebra 1
. . . ) L 51-52
Sol_ve equations resulting from proportional relationships in 54_56
various contexts.
For example: Given the side lengths of one triangle and one side length of a
7.2.4.2 second triangle that is similar to the first, find the remaining side lengths of the
second triangle.
Another example: Determine the price of 12 yards of ribbon if 5 yards of
ribbon cost $1.85.
Use reasoning with 8.1
proportions and ratios to Demonstrate an understanding of the proportional relationship
determine measurements, between the diameter and circumference of a circle and that the
Geometry & .. - . . N
Measurementjusnfy formulas and solvz_a 7.3.1.1 unit rate (constant of proportionality) is 7 . Calculate the
real-world and mathematical circumference and area of circles and sectors of circles to solve
problems involving circles and problems in various contexts.
related geometric figures.
Use reasoning with 9.3
proportions and ratios to Calculate the volume and surface area of cylinders and justify 151
determine measurements, the formulas used. 154
justify formulas and solve 7.3.1.2
real-world and mathematical For example: Justify the formula for the surface area of a cylinder by
problems involving circles and decomposing the surface into two circles and a rectangle.
related geometric figures.
Describe the properties of similarity, compare geometric figures 115-11.7
Geometry & for similarity, and determine scale factors.
Measurement 7.3.21
Analyze the effect of change Ec;;:aaerhple: Corresponding angles in similar geometric figures have the same
ofﬂscal_e, translar;uons and ; Apply scale factors, length ratios and area ratios to determine 116 -11.7
reflections on the attributes o side lengths and areas of similar geometric figures.
two-dimensional figures.
7.3.2.2

For example: If two similar rectangles have heights of 3 and 5, and the first
rectangle has a base of length 7, the base of the second rectangle has length 3?5

Copyright © Big Ideas Learning, LLC
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand

Standard

No.

Benchmark

Green

Accelerated

HS ©2015
Algebra 1

7.3.2.3

Use proportions and ratios to solve problems involving scale
drawings and conversions of measurement units.

For example: 1 square foot equals 144 square inches.
Another example: In a map where 1 inch represents 50 miles, % inch

represents 25 miles.

7.5

Geometry &

Measurement

Analyze the effect of change
of scale, translations and
reflections on the attributes of
two-dimensional figures.

7.3.24

Graph and describe translations and reflections of figures on a
coordinate grid and determine the coordinates of the vertices of
the figure after the transformation.

For example: The point (1, 2) moves to (-1, 2) after reflection about the  y-
axis.

11.1-114

Data
Analysis &
Probability

Use mean, median and range
to draw conclusions about data
and make predictions.

7411

Design simple experiments and collect data. Determine mean,
median and range for quantitative data and from data
represented in a display. Use these quantities to draw
conclusions about the data, compare different data sets, and
make predictions.

For example: By looking at data from the past, Sandy calculated that the mean
gas mileage for her car was 28 miles per gallon. She expects to travel 400
miles during the next week. Predict the approximate number of gallons that she
will use.

9.1-95
10.4

7412

Describe the impact that inserting or deleting a data point has on
the mean and the median of a data set. Know how to create data
displays using a spreadsheet to examine this impact.

For example: How does dropping the lowest test score affect a student's mean
test score?

9.2-95

Display and interpret data in a
variety of ways, including
circle graphs and histograms.

7421

Use reasoning with proportions to display and interpret data in
circle graphs (pie charts) and histograms. Choose the appropriate
data display and know how to create the display using a
spreadsheet or other graphing technology.

10.2,
Extension 10.3
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand

Standard

No.

Benchmark

Green

Accelerated

HS ©2015
Algebra 1

Data
7 Analysis &
Probability

problems.

Calculate probabilities and
reason about probabilities
using proportions to solve
real-world and mathematical

7.4.3.1

Use random numbers generated by a calculator or a spreadsheet
or taken from a table to simulate situations involving
randomness, make a histogram to display the results, and
compare the results to known probabilities.

For example: Use a spreadsheet function such as RANDBETWEEN(Z, 10) to
generate random whole numbers from 1 to 10, and display the results in a
histogram.

Extension 10.5

7.4.3.2

Calculate probability as a fraction of sample space or as a
fraction of area. Express probabilities as percents, decimals and
fractions.

For example: Determine probabilities for different outcomes in game spinners
by finding fractions of the area of the spinner.

10.2-10.5

7.4.3.3

Use proportional reasoning to draw conclusions about and
predict relative frequencies of outcomes based on probabilities.

For example: When rolling a number cube 600 times, one would predict that a

3 or 6 would be rolled roughly 200 times, but probably not exactly 200 times.

10.3-10.4
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Minnesota K-12 Academic Standards in Mathematics (2007)

Strand

Standard

No.

Benchmark

Green

Accelerated

HS ©2015
Algebra 1

Number &
Operation

Read, write, compare, classify
and represent real numbers, and
use them to solve problems in
various contexts.

8.1.11

Classify real numbers as rational or irrational. Know that when a
square root of a positive integer is not an integer, then it is
irrational. Know that the sum of a rational number and an
irrational number is irrational, and the product of a non-zero
rational number and an irrational number is irrational.

For example: Classify the following numbers as whole numbers, integers,
rational numbers, irrational numbers, recognizing that some numbers belong in

more than one category: % % 36, z, -J4, Ji0, -6.7.

14.4 and
Extension 14.4

9.1

8.1.1.2

Compare real numbers; locate real numbers on a number line.
Identify the square root of a positive integer as an integer, or if it
is not an integer, locate it as a real number between two
consecutive positive integers.

For example: Put the following numbers in order from smallest to largest: 2,
3, -4, -68, —f37.

Another example: /68 is an irrational number between 8 and 9.

144

Number &
Operation

Read, write, compare, classify
and represent real numbers, and
use them to solve problems in
various contexts.

8.1.1.3

Determine rational approximations for solutions to problems
involving real numbers.

For example: A calculator can be used to determine that /7 is approximately
2.65.

Another example: To check that 1% is slightly bigger than /2 , do the

2 2
; 5\ _(17)°_289 _, 1
calculation (112) 7(—12) =2

Another example: Knowing that fI0 is between 3 and 4, try squaring numbers
like 3.5, 3.3, 3.1 to determine that 3.1 is a reasonable rational approximation of

Jio.

14.1-14.2
144

8.1.14

Know and apply the properties of positive and negative integer
exponents to generate equivalent numerical expressions.

3
. 2 5)_o3)_ (1) _1
For example: 3 ><3( )—3( )7(§) =55

16.1-16.4
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Algebra 1
Express approximations of very large and very small numbers 16.5-16.7
using scientific notation; understand how calculators display
numbers in scientific notation. Multiply and divide numbers
Read, write, compare, classify expressed in scientific notation, express the answer in scientific
Number & and represent real numbers, and 8115 notat'lon, using the correct n_umber of significant digits when
Operation use them to solve problems in ==~ physical measurements are involved.
various contexts.
For example: (4.2x10%)x(8.25x10%)=3.465x108 , but if these numbers
8 represent physical measurements, the answer should be expressed as 3.5x108
because the first factor, 4.2x10*, only has two significant digits.
Understand that a function is a relationship between an 3.1
independent variable and a dependent variable in which the 3.3
Understand the concept of value of the in_dependent variat_)le determi_nes the value of the
Algebra function in real-world and dependent variable. Use functional notation, such as f(x), to
mathematical situations, and | o-1% represent such relationships.
dIStlnngh bew_veen linear and For example: The relationship between the area of a square and the side length
nonlinear functions. can be expressed as f(x)=x2 . In this case, f(5)=25, which represents the
fact that a square of side length 5 units has area 25 units squared.
Use linear functions to represent relationships in which changing 3.2
the input variable by some amount leads to a change in the 4.1
8212 output variable that is a constant times that amount. 4.2
For example: Uncle Jim gave Emily $50 on the day she was born and $25 on
each birthday after that. The function f (x) =50+ 25x represents the amount of
money Jim has given after x years. The rate of change is $25 per year.
Understand the concept of Understand that a function is linear if it can be expressed in the 13.1
function in real-world and form f (x)=mx-b or if its graph is a straight line. 13.3
8  Algebra mathematical situations, and 8213
distinguish between linear and ) ) ) ) )
nonlinear functions. For example: The function f (x)=x2 is not a linear function because its graph
contains the points (1,1), (-1,1) and (0,0), which are not on a straight line.
Understand that an arithmetic sequence is a linear function that 4.6
can be expressed in the form f (X)=mx+b, where x =0, 1, 2,
8.2.1.4 3,....
For example: The arithmetic sequence 3, 7, 11, 15, ..., can be expressed as f(x)
=4x + 3.
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Algebra 1l
6.6
Understand that a geometric sequence is a non-linear function
that can be expressed in the form f(x)=abX, where
8.215x=0,1,23,....
For example: The geometric sequence 6, 12,24, 48, ..., can be expressed in
the form f(x) = 6(2%).
Represent linear functions with tables, verbal descriptions, 13.1
8.2.2.1 symbols, equations and graphs; translate from one representation
to another.
Identify graphical properties of linear functions including slopes E)}ti.r}si)islé 5
and intercepts. Know that the slope equals the rate of change, '
8.2.2.2 . . i
and that the y-intercept is zero when the function represents a
proportional relationship.
Recognize linear functions in _ o _ _ 13.1-13.2
real-world and mathematical Identify how coefficient changes in the equation f(x) = mx + b Extension 13.2
situations; represent linear 8.2.2.3 affect the graphs of linear functions. Know how to use graphing
functions and other functions technology to examine these effects.
8  Algebra with tables, verbal descriptions,
symbols and graphs; solve 4.6
problems involving these Represent arithmetic sequences using equations, tables, graphs
functions and explain results in and verbal descriptions, and use them to solve problems.
the original context. 8.2.24
For example: If a girl starts with $100 in savings and adds $10 at the end of
each month, she will have 100 + 10x dollars after x months.
6.6
Represent geometric sequences using equations, tables, graphs
8005 and verbal descriptions, and use them to solve problems.
For example: If a girl invests $100 at 10% annual interest, she will have
100(1.1%) dollars after x years.
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Algebra 1
Evaluate algebraic expressions, including expressions containing AT3 1.4
radicals and absolute values, at specified values of their 141-14.2, 6.2
) ] 8.2.3.1 variables. 14.4 9.1
Generate equivalent numerical 151-154
and algebraic expressions and For example: Evaluate zr*h when r = 3 and h = 0.5, and then use an 16.1-16.4
8  Algebra use algebraic properties to approximation of 7 to obtain an approximate answer.
evaluate expressions. Justify steps in generating equivalent expressions by identifying AT1-AT3
8.23.2 the propertjes used, includin_g 'ghe properties Qf algebra_l. o 15.1-154
7" Properties include the associative, commutative and distributive 16.1-16.4
laws, and the order of operations, including grouping symbols.
Use linear equations to represent situations involving a constant 13.1-13.7
rate of change, including proportional and non-proportional
relationships.
8.24.1
For example: For a cylinder with fixed radius of length 5, the surface area A =
27(5)h + 27(5)% = 107k + 50z, is a linear function of the height h, but the
surface area is not proportional to the height.
Represent real-world and Solve multi-step equations in one variable. Solve for one AT1-AT3
mathematical situations using variable in a multi-variable equation in terms of the other
equations and inequalities variables. Justify the steps by identifying the properties of
involving linear expressions. equalities used.
8 Algebra Solve equations and 8.2.4.2
inequalities symbolically and For example: The equaFion 10x + 1_7 = 3x can be chan_g_ed to 7x + 1_7 =0,and
graphically. Interpret solutions then to 7x = -17 by addlng/subtr_actlng the same quantities to both sides. These
: . changes do not change the solution of the equation.
in the original context. : )
Another example: Using the formula for the perimeter of a rectangle, solve for
the base in terms of the height and perimeter.
Express linear equations in slope-intercept, point-slope and 13.3-13.7
standard forms, and convert between these forms. Given
8.2.4.3 sufficient information, find an equation of a line.
For example: Determine an equation of the line through the points (-1,6) and
(213, -3/4).
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Algebra 1
Use linear inequalities to represent relationships in various 21-25
contexts.
8.2.4.4 [For example: A gas station charges $0.10 less per gallon of gasoline if a
customer also gets a car wash. Without the car wash, gas costs $2.79 per
gallon. The car wash is $8.95. What are the possible amounts (in gallons) of
) gasoline that you can buy if you also get a car wash and can spend at most
mathematical sitations usin -
equations and inequalities g Solve linear inequalities using properties of inequalities. Graph 21-25
5| Algebra involving linear expressions. g 45 the solutions on a number line.
_SOIVe eql_Jat'Of‘S 3”0_' For example: The inequality -3x < 6 is equivalent to x > -2, which can be
inequalities symbolically and represented on the number line by shading in the interval to the right of -2.
graphically. Interpret solutions Represent relationships in various contexts with equations and 1.4
in the original context. inequalities involving the absolute value of a linear expression. 2.6
Solve such equations and inequalities and graph the solutions on
8.2.4.6 a number line.
For example: A cylindrical machine part is manufactured with a radius of 2.1
cm, with a tolerance of 1/100 cm. The radius r satisfies the inequality |r—2.1|
<.01.
Represent relationships in various contexts using systems of 51-55
linear equations. Solve systems of linear equations in two
Represent real-world and variables symbolically, graphically and numerically.
mathematical situations using ~ 8.2.4.7 . - Martv's cell oh harges $15 b olus $0.04
H H s or example: iMarty's cell pnone company charges per montn plus $U.
.equatl(.)ns a.nd mequalltlgs per minute for each call. Jeannine's company charges $0.25 per minute. Use a
involving “f‘ear EXPressions. system of equations to determine the advantages of each plan based on the
8 Algebra Solve equations and number of minutes used.
inequalities symbolically and Understand that a system of linear equations may have no 51-55
graphically. Interpret solutions solution, one solution, or an infinite number of solutions. Relate
in the original context. 8248 the number of solutions to pairs of lines that are intersecting,
7" parallel or identical. Check whether a pair of numbers satisfies a
system of two linear equations in two unknowns by substituting
the numbers into both equations.

Copyright © Big Ideas Learning, LLC

All rights reserved.

20 of 22




Minnesota K-12 Academic Standards in Mathematics (2007)

Strand

Standard

No.

Benchmark

Green

Accelerated

HS ©2015
Algebra 1

8.2.4.9

Use the relationship between square roots and squares of a
number to solve problems.

For example: If zx2 = 5, then |x|:\/§ , or equivalently, x:\E or x:—\E CIfx
is understood as the radius of a circle in this example, then the negative
solution should be discarded and x:ﬁ .

141
14.3

&

8 Measureme

nt

Geometry

Solve problems involving right
triangles using the Pythagorean
Theorem and its converse.

8.3.1.1

Use the Pythagorean Theorem to solve problems involving right
triangles.

For example: Determine the perimeter of a right triangle, given the lengths of
two of its sides.

Another example: Show that a triangle with side lengths 4, 5 and 6 is not a
right triangle.

14.3
145

8.3.1.2

Determine the distance between two points on a horizontal or
vertical line in a coordinate system. Use the Pythagorean
Theorem to find the distance between any two points in a
coordinate system.

145

8.3.1.3

Informally justify the Pythagorean Theorem by using
measurements, diagrams and computer software.

14.3

Solve problems involving
parallel and perpendicular lines
on a coordinate system.

8.3.2.1

Understand and apply the relationships between the slopes of
parallel lines and between the slopes of perpendicular lines.
Dynamic graphing software may be used to examine these
relationships.

13.2b

8.3.2.2

Analyze polygons on a coordinate system by determining the
slopes of their sides.

For example: Given the coordinates of four points, determine whether the
corresponding quadrilateral is a parallelogram.

13.2b

8.3.2.3

Given a line on a coordinate system and the coordinates of a
point not on the line, find lines through that point that are
parallel and perpendicular to the given line, symbolically and

graphically.

4.3
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Data
8 Analysis &
Probability

Interpret data using scatterplots
and approximate lines of best
fit. Use lines of best fit to draw
conclusions about data.

8.4.1.1

Collect, display and interpret data using scatterplots. Use the
shape of the scatterplot to informally estimate a line of best fit
and determine an equation for the line. Use appropriate titles,
labels and units. Know how to use graphing technology to
display scatterplots and corresponding lines of best fit.

4.4 45

8.4.1.2

Use a line of best fit to make statements about approximate rate
of change and to make predictions about values not in the
original data set.

For example: Given a scatterplot relating student heights to shoe sizes, predict
the shoe size of a 5'4" student, even if the data does not contain information for
a student of that height.

4.5

8.4.1.3

Assess the reasonableness of predictions using scatterplots by
interpreting them in the original context.

For example: A set of data may show that the number of women in the U.S.
Senate is growing at a certain rate each election cycle. Is it reasonable to use
this trend to predict the year in which the Senate will eventually include 1000

female Senators?

4445
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