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Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve real-world and mathematical problems.

1. Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other
quantities measured in like or different units. For example, if a person walks 1/2 mile in each 1/4 hour,
compute the unit rate as the complex fraction * ?/./s miles per hour, equivalently 2 miles per hour.

2. Recognize and represent proportional relationships between quantities.

a. Decide whether two quantities are in a proportional relationship, e.g., 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 origin.

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

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

d. Explain what a point (x, y) on the graph of a proportional relationship means in terms of the
situation, with special attention to the points (0, 0) and (1, r) where r is the unit rate.

3. Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest,
tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease, percent
error.

The Number System 1.NS

Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and
divide rational numbers.
1. Apply and extend previous understandings of addition and subtraction to add and subtract rational
numbers; represent addition and subtraction on a horizontal or vertical number line diagram.

a. Describe situations in which opposite quantities combine to make 0. For example, a hydrogen
atom has 0 charge because its two constituents are oppositely charged.

b. Understand p + g as the number located a distance |g| from p, in the positive or negative
direction depending on whether g is positive or negative. Show that a number and its opposite
have a sum of 0 (are additive inverses). Interpret sums of rational numbers by describing real-
world contexts.

c. Understand subtraction of rational numbers as adding the additive inverse, p—q = p + (—q).
Show that the distance between two rational numbers on the number line is the absolute value
of their difference, and apply this principle in real-world contexts.

d. Apply properties of operations as strategies to add and subtract rational numbers.

2. Apply and extend previous understandings of multiplication and division and of fractions to multiply
and divide rational numbers.

a. Understand that multiplication is extended from fractions to rational numbers by requiring that
operations continue to satisfy the properties of operations, particularly the distributive
property, leading to products such as (—1)(—1) = 1 and the rules for multiplying signed numbers.
Interpret products of rational numbers by describing real-world contexts.

b. Understand that integers can be divided, provided that the divisor is not zero, and every
quotient of integers (with non-zero divisor) is a rational number. If p and g are integers, then —
(p/q) = (-p)/q = p/(—q). Interpret quotients of rational numbers by describing real world
contexts.
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c. Apply properties of operations as strategies to multiply and divide rational numbers.
d. Convert a rational number to a decimal using long division; know that the decimal form of a
rational number terminates in Os or eventually repeats.
3. Solve real-world and mathematical problems involving the four operations with rational numbers.*

Expressions and Equations 1.EE

Use properties of operations to generate equivalent expressions.
1. Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with
rational coefficients.
2. Understand that rewriting an expression in different forms in a problem context can shed light on the
problem and how the quantities in it are related. For example, a + 0.05a = 1.05a means that “increase by
5%” is the same as “multiply by 1.05.”

Solve real-life and mathematical problems using numerical and algebraic expressions and equations.

3. Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers
in any form (whole numbers, fractions, and decimals), using tools strategically. Apply properties of
operations to calculate with numbers in any form; convert between forms as appropriate; and assess
the reasonableness of answers using mental computation and estimation strategies. For example: If a
woman making 525 an hour gets a 10% raise, she will make an additional 1/10 of her salary an hour, or
52.50, for a new salary of 527.50. If you want to place a towel bar 9 3/4 inches long in the center of a
door that is 27 1/2 inches wide, you will need to place the bar about 9 inches from each edge; this
estimate can be used as a check on the exact computation.

4. Use variables to represent quantities in a real-world or mathematical problem, and construct simple
equations and inequalities to solve problems by reasoning about the quantities.

a. Solve word problems leading to equations of the form px + g = rand p(x + q) =r, where p, g, and
r are specific rational numbers. Solve equations of these forms fluently. Compare an algebraic
solution to an arithmetic solution, identifying the sequence of the operations used in each
approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its
width?

b. Solve word problems leading to inequalities of the form px+ g >ror px+q<r, wherep, q,andr
are specific rational numbers. Graph the solution set of the inequality and interpret it in the
context of the problem. For example: As a salesperson, you are paid S50 per week plus S3 per
sale. This week you want your pay to be at least $100. Write an inequality for the number of
sales you need to make, and describe the solutions.

Geometry 1.G
Draw, construct, and describe geometrical figures and describe the relationships between them.

1. Solve problems involving scale drawings of geometric figures, including computing actual lengths and
areas from a scale drawing and reproducing a scale drawing at a different scale.

2. Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given
conditions. Focus on constructing triangles from three measures of angles or sides, noticing when the
conditions determine a unique triangle, more than one triangle, or no triangle.

3. Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane
sections of right rectangular prisms and right rectangular pyramids.

! Computations with rational numbers extend the rules for manipulating fractions to complex fractions.
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multiplication and division of signed numbers (7.NS.2 A). Sufficient practice is required so that students
can compute sums and products of rational numbers in all cases, and also apply these concepts reliably

to real-world situations.

333
Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and
divide rational numbers.
2. Apply and extend previous understandings of multiplication and division and of fractions to
multiply and divide rational numbers.

a. Understand that multiplication is extended from fractions to rational numbers by
requiring that operations continue to satisfy the properties of operations, particularly the
distributive property, leading to products such as (—1)(—1) = 1 and the rules for
multiplying signed numbers. Interpret products of rational numbers by describing real-
world contexts.

b. Understand that integers can be divided, provided that the divisor is not zero, and every
quotient of integers (with non-zero divisor) is a rational number. If p and g are integers,
then —(p/q) = (-p)/q = p/(—q). Interpret quotients of rational numbers by describing real
world contexts.

c. Apply properties of operations as strategies to multiply and divide rational numbers.

d. Convert a rational number to a decimal using long division; know that the decimal form of
a rational number terminates in Os or eventually repeats.

3. Solve real-world and mathematical problems involving the four operations with rational
numbers.
334

335  Students continue to develop their understanding of operations with rational numbers by
336  seeing that multiplication and division can be extended to signed rational numbers

337 (7.NS.2A). For instance, students can understand that in an account balance model,
338 (—3)($40.00) can be thought of as a record of 3 groups of debits (indicated by the

339  negative sign) of $40.00 each, resulting in a total contribution to the balance of

340 —$120.00. In a vector model, students can interpret the expression (2.5)(—7.5) as the
341  vector that points in the same direction as the vector representing —7.5, but is 2.5 times
342 aslong. Interpreting multiplication of two negatives in everyday terms can be

343  troublesome, since negative money cannot be withdrawn from a bank. In a vector

344  model, multiplying by a negative number reverses the direction of the vector (in addition

345  to any stretching or compressing of the vector). Division is often difficult to interpret in

! Computations with rational numbers extend the rules for manipulating fractions to complex fractions.
The Mathematics Framework was adopted by the California State Board of Education on November 6,
2013. The Mathematics Framework has not been edited for publication.
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everyday terms as well, but can always be understood mathematically in terms of

multiplication, specifically as multiplying by the reciprocal.

Multiplication of Signed Rational Numbers

In general, multiplication of signed rational numbers is performed as with fractions and

whole numbers, but according to the following rules for determining the sign of the

product:

(—a) X b = —ab,
(i) (—a) x (=b) = ab.

In these equations, both a and b can be positive, negative, or zero. Of particular

importance is that —1 - a = —a, that is, multiplying a number by negative one gives the

opposite of the number. The first of these rules can be understood in terms of models

as mentioned above. The second can be understood as being a result of properties of

operations (refer to “A Derivation of the Fact that (—1)(—1) = 1” below). Students can

also become comfortable with rule (ii) by examining patterns in products of signed

numbers, such as in the table below, though this does not constitute a valid

mathematical proof.

Example: Using Patterns to Investigate Products of Signed Rational Numbers.

Students can investigate a table like the one below. It is natural to conjecture that the missing numbers in
the table should be 5,10, 15, and 20 (reading them from left to right).

5x4 | 5x3 | 5x2 | 5x1 | 5x0 | 5x(=1) | 5x(=2) | 5x(=3) | 5x(-4)
20 15 10 5 0 -5 -10 -15 —20

(=5) (=5) (=5) (=5) (=5) (=5) (=5) (=5) (=5)

X 4 x 3 X 2 x 1 X 0 x (1) X (—2) x (—3) X (—4)
—20 -15 ~10 -5 0 77 27 27 27

The Mathematics Framework was adopted by the California State Board of Education on November 6,
2013. The Mathematics Framework has not been edited for publication.
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Ultimately, if students come to an understanding that (—1)(—1) = 1, then the fact that
(—a)(—b) = ab follows immediately using the associative and commutative properties of

multiplication:
(—a)(-b)=(-1-a)(-1:b) = (—Da(-1)b = (-1)(-1)ab =1-ab = ab.
After arriving at a general understanding of these two rules for multiplying signed

numbers, students can multiply any rational numbers by finding the product of the
absolute values of the numbers and then determining the sign according to the rules.

[Note: Sidebar]

A Derivation of the Fact that (—1)(—-1) = 1.

Students are reminded that addition and multiplication are related by a very important algebraic property,

the distributive property of multiplication over addition:
a(b+c) =ab+ac,

valid for all numbers a, b and c. This property plays an important role in the derivation here as it does in all
of mathematics. The basis of this derivation is that the additive inverse of the number —1 (that is, the
number you add to —1 to obtain 0) is equal to 1. We observe that if we add (—1)(—1) and (—1), the

distributive property reveals something interesting:
EDED+HED =EDED +EDA)  (since (1) = (1))
= (-D[(-1) +1] (by the distributive property)
=(-1)-0=0 (since (1) +1 =0.)

Thus, when adding the quantity (—1)(—1) to —1, the resultis 0. This implies that (—1)(—1) is none other

than the additive inverse of —1, or in other words, 1. This completes the derivation.

Division of Rational Numbers

The relationship between multiplication and division allows students to infer the sign of
the quotient of two rational numbers. Otherwise, division is performed as usual with

whole numbers and fractions, with the sign to be determined.

Examples: Determining the Sign of a Quotient.

If x = (—16) + (-5), then x - (—5) = —16. It follows that whatever the value of x is it must be a positive

The Mathematics Framework was adopted by the California State Board of Education on November 6,
2013. The Mathematics Framework has not been edited for publication.
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number. In this case, x = __—156 = 15—6 This line of reasoning can be used to justify the general fact that for

rational numbers p and g, with g # 0, :—Z = Z.

Ify = % then y - 50 = —0.2. This implies that y must be negative, and we have that y = % = —SZR =
— = —0.004.

1000
If z = _0—520 then z - (—50) = 0.2. This implies that z must be negative, and we have that z = _0—520 = —SZR =
— = —0.004.

1000
The latter two examples above show that 22 = %2 In general, it is true that 2 =L for

rational numbers (with g # 0). Students often have trouble interpreting the expression

- (S)' To begin with, we should interpret this as meaning “the opposite of the number g
Considering a specific example, notice that since - (g) = —(2.5) is a negative number,

the product of 4 and - (g) must also be a negative number. We determine that 4 -

(— G)) = —10. On the other hand, this equation implies that — G) = —10 + 4, in other

words, that — G) = _Tlo = _75 A similar line of reasoning shows that — G) = _iz

Examples like these help justify that - (E) = _7” = _% (7.NS.2.bA).”

Students solve real-world and mathematical problems involving positive and negative
rational numbers while learning to compute sums, differences, products, and quotients
of rational numbers. They also come to understand that every rational number can be
written as a decimal with an expansion that eventually repeats or terminates (i.e.,
eventually repeats with 0s). (7.NS.2c-d, 7.NS.34A) (MP.1, MP.2, MP.5, MP.6, MP.7,
MP.8)

Examples of Rational Number Problems.

1. During a business call, Marion was told of the most recent transactions in the business account.

! Incidentally, this also shows why it is unambiguous to write —S, and drop the parenthesis.

The Mathematics Framework was adopted by the California State Board of Education on November 6,
2013. The Mathematics Framework has not been edited for publication.
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There were deposits of $1,250 and $3040.57, three withdrawals of $400, and the bank removed two
penalties to the account of $35 that were the bank’s errors. How much did the balance of the account
change based on this report?

Solution: The deposits are considered positive changes to the account, the three withdrawals are
considered negative changes, and the two removed penalties of $35 can be considered as
subtracting debits to the account. One might represent the total change to the balance as:

$1,250.00 + $3,040.57 — 3($400.00) — 2(—$35.00) = $3,160.57.

Thus, the balance of the account increased altogether by $3,160.57

2. Find the product (—373) - 8.

Solution: “I know that the first number has a factor of (—1) in it, so that the product will be negative.
So now | just need to find 373 - 8 = 2400 + 560 + 24 = 2984. So (—373) -8 = —2984.”

3. Find the quotient (— 25) + (— 5).

28 4

Solution: “I know that the result is a positive number. This looks like a problem where | can just

.. . 25 5 25+5 5 . . 5,
divide numerator and denominator: ST i wa The quotient is p

4. Represent each problem by a diagram, a number line, and an equation. Solve each problem. (a) A weather
balloon is 100,000 feet above sea level, and a submarine is 3 miles below sea level. How far apart are the
submarine and the weather balloon? (b) John was $3.75 in debt, and Mary was $0.50 ahead. John found an
envelope with some money in it, and after that he had the same amount of money as Mary. How much was in

the envelope?

Domain: Expressions and Equations

In grade six students began the study of equations and inequalities and methods for
solving them. In grade seven students build on this understanding and use the
arithmetic of rational numbers as they formulate expressions and equations in one
variable and use these equations to solve problems. Students also work toward fluently

solving equations of the formpx +q =r and p(x + q) = .

Expressions and Equations

Use properties of operations to generate equivalent expressions.
1. Apply properties of operations as strategies to add, subtract, factor, and expand linear
expressions with rational coefficients.

The Mathematics Framework was adopted by the California State Board of Education on November 6,
2013. The Mathematics Framework has not been edited for publication.
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Domain: The Number System (NS)

Standard: Grade 7.NS.2
Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational
numbers.

a. Understand that multiplication is extended from fractions to rational numbers by requiring that operations
continue to satisfy the properties of operations, particularly the distributive property, leading to products such
as —1 X —1 = 1 and the rules for multiplying signed numbers. Interpret products of rational numbers by
describing real-world contexts.

b. Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers
(with non-zero divisor) is a rational number. If p and g are integers, then (— (S) = % = ﬁ). Interpret
quotients of rational numbers by describing real-world contexts.

c. Apply properties of operations as strategies to multiply and divide rational numbers.

d. Convert a rational number to a decimal using long division; know that the decimal form of a rational number

terminates in Os or eventually repeats.

Suggested Standards for Mathematical Practice (MP):
v" MP.2 Reason abstractly and quantitatively.
v" MP.4 Model with mathematics.
v" MP.6 Attend to precision

Connections: See _

Explanations and Examples:

Students recognize that when division of rational numbers is represented with a fraction bar, each number can have a
negative sign. Using long division from elementary school, students understand the difference between terminating and
repeating decimals. This understanding is foundational for work with rational and irrational numbers in 8 grade. For
example, identify which fractions will terminate (the denominator of the fraction in reduced form only has factors of 2
and/or 5.)

Multiplication and division of integers is an extension of multiplication and division of whole numbers.

Major Supporting Additional Depth Opportunities(DO)
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Examples

Examine the family of equations. What pattern do you see?
Create a model and context for each of the products.

Write and model the family of equations related to 2 X 3 = 6.

Equation Number Line Model | Context
- ——
2xXx3=6

Selling two packages of apples at $3.00 per pack

2x-3=-6 | &
Spending 3 dollars each on 2 packages of apples

_2%x3=-6 ——¢—
f J Owing 2 dollars to each of your three friends

—2x-3=6 | > -
At Forgiving 3 debts of $2.00 each

Instructional Strategies:

Using what students already know about positive and negative whole numbers and multiplication with its relationship to
division, students should generalize rules for multiplying and dividing rational numbers. Multiply or divide the same as
for positive numbers, then designate the sign according to the number of negative factors. Students should analyze and
solve problems leading to the generalization of the rules for operations with integers. For example, beginning with
known facts, students predict the answers for related facts, keeping in mind that the properties of operations apply (See
Tables 1, 2 and 3 below).

Tablel  [Table2  [Table3
Wx4=16 [Ax4=16 [4x-4=16

4x3=12 4x3=12 [4x-3=12
4x2=8 |4x2=8 [4x-2=8
4x1=4 @4x1=4 |[4x-1=4
4x0=0 |4x0=0 [4x0=0

4x-1= F4x1= F1x-4=
4x-2= 4 x2= F2x-4=
4x-3= F4x3= F3x-4=
4x-4= 4 x4 = FAx-4=

Using the language of “the opposite of” helps some students understand the multiplication of negatively signed
numbers ( —4 X —4 = 16, the opposite of 4 groups of -4). Discussion about the tables should address the patterns in
the products, the role of the signs in the products and communtativity of multiplication. Then students should be asked
to answer these questions and prove their responses:

e s it always true that multiplying a negative factor by a positive factor results in a negative product?

e Does a positive factor times a positive factor always result in a positive product?

e What is the sign of the product of two negative factors?

e When three factors are multiplied, how is the sign of the product determined?

Major Supporting Additional [Depth Opportunities(DO)
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e How is the numerical value of the product of any two numbers found?

Students can use number lines with arrows and hops, groups of colored chips or logic to explain their reasoning. When
using number lines, establishing which factor will represent the length, number and direction of the hops will facilitate
understanding. Through discussion, generalization of the rules for multiplying integers would result.

Division of integers is best understood by relating division to multiplication and applying the rules. In time, students will

E) G ) L) is written for the
q

transfer the rules to division situations. (Note: In 2b, this algebraic language (— ( . o

teacher’s information, not as an expectation for students.)

Ultimately, students should solve other mathematical and real-world problems requiring the application of these rules
with fractions and decimals.
In Grade 7 the awareness of rational and irrational numbers is initiated by observing the result of changing fractions to
decimals. Students should be provided with families of fractions, such as, sevenths, ninths, thirds, etc. to convert to
decimals using long division. The equivalents can be grouped and named (terminating or repeating). Students should
begin to see why these patterns occur. Knowing the formal vocabulary rational and irrational is not expected.

17

Major Supporting Additional _

Commented [MAF3]: This is identical to the standard before
this one is this correct?
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Domain: The Number System (NS)

Suggested Standards for Mathematical Practice (MP):
MP.1 Make sense of problems and persevere in solving them.
v" MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique the reasoning of others.
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
MP.8 Look for and express regularity in repeated reasoning.

Connections: See _

Explanations and Examples:
Students use order of operations from 6 grade to write and solve problem with all rational numbers.
Examples:
Your cell phone bill is automatically deducting $32 from your bank account every month.
How much will the deductions total for the year?
32+ —-32+-32+-32+-32+-32+—-32+-32+—-32+-32+—-32+ —-32 =12(-32)

AN NN

It took a submarine 20 seconds to drop to 100 feet below sea level from the surface.
What was the rate of the descent?

—100 feet  —5 feet 5t
20 seconds  1second ft/sec

The three seventh grade classes at Sunview Middle School collected the most box tops for a school fundraiser, and so
they won a $600 prize to share between them. Mr. Aceves’ class collected 3,760 box tops, Mrs. Baca’s class collected
2,301, and Mr. Canyon'’s class collected 1,855. How should they divide the money so that each class gets the same
fraction of the prize money as the fraction of the box tops that they collected?

A teacher might start out by asking questions like, "Which class should get the most prize money?
Should Mr. Aceves' class get more or less than half of the money?

Mr. Aceves' class collected about twice as many box tops as Mr. Canyon's class - does that mean that
Mr. Aceves' class will get about twice as much prize money as Mr. Canyon's class?"

Supporting Additional Depth Opportunities(DO)
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This task represents an opportunity for students to engage in Standard MP.5 Use appropriate tools strategically. There
is little benefit in students doing the computations by hand (few adults would), and so provides an opportunity to
discuss the value of having a calculator and when it is (and is not) appropriate to use it.

Sample Solution:
All together, the students collected 3,750 + 2,301 + 1,855 = 7,916 box tops.

3760
Mr. Aceves’ class collected %of the box tops.

The amount for Mr. Aceves’ class is (%) 600 ~ 284.99

2301
Mrs. Baca’s class collected mof the box tops.

The amount for Mrs. Baca’s class is (%2;) 600 = 174.41

, 1855
Mr. Canyon'’s class collected ﬁof the box tops.

The amount for Mr. Canyon’s class is (%iz) 600 =~ 140.60

$284.99 should go to Mr. Aceves’ class, $174.41 should go to Mrs. Baca’s class, and $140.60 should go to Mr. Canyon’s
class.

Instructional Strategies: See Grade 7.NS. 1-2
See Also: Number Systems (Grade 6-8) and Number High School

lllustrative math-“Sharing Prize Money”:

For detailed information, see Progressions for the Common Core State Standards in Mathematics: Number System 6-8.

Major Supporting Additional _


http://www.illustrativemathematics.org/illustrations/298
http://commoncoretools.me/wp-content/uploads/2013/07/ccssm_progression_NS+Number_2013-07-09.pdf

SCUSD 7™ Grade Curriculum Map

Unit 4: Operations of Rational Numbers — Multiplication and Division

Sequence of Learning Outcomes
7.NS.2 and 7.NS.3

1)

Understand and develop fluency of multiplication of integers through definition of
integers and multiplication as repeated addition. Additional methods that should be
explored include using patterns in products of integers and the proof of why (-1)(-1) = 1.
(CA Framework p. 25, 26)

7.NS.2

2)

Develop the rules for multiplying integers and extend that understanding to all rational
numbers for the purpose of fluency. Apply rules of signed numbers to real-world
contexts.

7.NS.2

3)

Extend the rules of multiplication to division of integers using the inverse relationship
between multiplication and division. Apply division of integers to real-world contexts.
7.NS.2

4)

Apply rules of multiplication and division to all rational numbers. Solve real-world
problems involving both operations.
7.NS.2

5)

Convert rational numbers to decimals using long division; know that the decimal form of
a rational number terminates in 0’s or repeats.
7.NS.2

6)

Solve real-world and mathematical problems involving the four operations with rational
numbers. (Framework p.28)
7.NS.2




Big Ideas Math Course 2

Chapters 1 and 2

Sequence of Learning Objectives
Lessons 1.1,1.4,1.5,2.1and 2.4

Lesson 1.1 — Integers and Absolute Value

In this lesson, you will
e Define the absolute value of a number.
e Find absolute values of numbers
e Solve real-life problems

Preparing for Standard 7.NS.1, 7.NS.2, and 7.NS.3

Lesson 1.4 — Multiplying Integers
In this lesson, you will

e Multiply integers

e Solve real-life problems

Learning 7.NS.2a, 7.NS.2c, and 7.NS.3

Lesson 1.5 — Dividing Integers
In this lesson, you will

e Divide integers

e Solve real-life problems

Learning 7.NS.2b and 7.NS.3

Lesson 2.1 — Rational Numbers

In this lesson, you will
e Understand that a rational number is an integer divided by an integer.
e Convert rational numbers to decimals

Learning Standards 7.NS.2b and 7.NS.2d

Lesson 2.4 — Multiplying and Dividing Rational Numbers
In this lesson, you will
e  Multiply and divide rational numbers.
e Solve real-life problems
Learning Standards 7.NS.2a, 7.NS.2b, 7.NS.2c, 7.NS.3




v Checiti0ut;

Test Practice 7's

BigIdeasMath
Write the rational number as a decimal. 9ldeasMath X/com

L 2. -1 3. 2L 4. 3¢
40 9 16 5

Write the decimal as a fraction or a mixed number in simplest form.

5. —0.122 6. 0.33 7. —4.45 8. —7.09

Add or subtract. Write fractions in simplest form.

9. 4. (_E) 10. 17~ (_l) 11. 9.2 + (—-2.8) 12. 2.86 — 12.1
9 18 12 8

Multiply or divide. Write fractions in simplest form.

13. 33><(—§) 14. —12 =41
10 3 6 6

15. —4.4 X (—6.02) 16. =5+ 1.5

17. —5-(25)-(—35) 18. —6+(—0.05) * (—0.4)
5 7 4

19. ALMONDS How many 2.25-pound containers can you make with
24.75 pounds of almonds?

20. FISH The elevation of a fish is —27 feet.
a. The fish decreases its elevation by 32 feet, and then increases its elevation
by 14 feet. What is its new elevation?

.. 2 , . . .
b. Your elevation is - of the fish’s new elevation. What is your elevation?

21. RAINFALL The table shows the rainfall
(in inches) for three months compared to
the yearly average. Is the total rainfall for
the three-month period greater than or
less than the yearly average? Explain.

November December January
—0.86 2.56 —1.24

22. BANK ACCOUNTS Bank Account A has $750.92, and Bank Account B has
$675.44. Account A changes by -$216.38, and Account B changes by
—$168.49. Which account has the greater balance? Explain.

74 Chapter 2 Rational Numbers



Test Item References

Chapter Test Sectionto | Common Core
Questions Review State Standards
1-8 2.1 7.NS.2b, 7.NS.2d
7.NS.1a, 7.NS.1b, 7.NS.1d,
9,11,21,22 2.2 7'NS3
10, 12, 20(a) 2.3 7.NS.1c, 7.NS.1d, 7.NS.3
7.NS.2a, 7.NS.2b, 7.NS.2c,
13-19, 20(b) 2.4 7NS.3

Test-Taking Strategies

Remind students to quickly look over the entire test before they start so that
they can budget their time. On tests, it is really important for students to Stop and
Think. When students hurry on a test dealing with signed numbers, they often

m

ake “sign” errors. Sometimes it helps to represent each problem with a number

line to ensure that they are thinking through the process.

Common Errors

Exercises 1-4 Students may forget to carry the negative sign through the
division operation. Tell them to create a space for the final answer and to
write the sign of the number in the space at the beginning.

Exercises 9 and 10 Students may forget to find a common denominator.
Remind students that adding and subtracting fractions always requires a
common denominator.

Exercise 14 Students may use the reciprocal of the first fraction instead

of the second, or they might forget to write a mixed number as an improper
fraction before finding the reciprocal. Review multiplying and dividing
fractions and the definition of reciprocal.

Exercises 15 and 16 Students may place the decimal pointincorrectly in their
answers. Remind students of the rules for multiplying and dividing decimals.
Also, remind students to use estimation to check their answers.

Reteaching and Enrichment Strategies

If students need help. .. If students got it. ..

Resources by Chapter
® Practice A and Practice B
® Puzzle Time
Record and Practice Journal Practice
Differentiating the Lesson
Lesson Tutorials
BigldeasMath.com
Skills Review Handbook

Resources by Chapter

® Enrichment and Extension

e Technology Connection
Game Closet at BigldeasMath.com
Start Standards Assessment

Answers
1. 0.175 2. —0.1
3. 13125 4. 7.2
5 _51 6. S
500 100
7. —42 8. -7
20 100
9, 113 10. 123
18 24
11. 64 12. —9.24
13. —102 14. 1L
5 25
15. 26488  16. —33
17. 5; 18. —0.12

19. 11 containers
20. a. —45 feet
b. —18 feet

21. greater than; The sum of the
three months is 0.46.

22. Bank Account A; Bank
Account A has $534.54 while
Bank Account B only has
$506.95.
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[llustrative Mathematics

7.NS Equivalent fractions approach to non-repeating decimals
Alignments to Content Standards

e Alignment: 7.NS.A.2.d

Tags

* This task is not yet tagged.

Malia found a "short cut" to find the decimal representation of the fraction g—z) Rather than use
long division she noticed that because 250 x 4 = 1000,

117 _ 117x4 _ 468
250  250%x4 1000

= 0.468.

a. For which of the following fractions does Malia's strategy work to find the decimal representation?

1 3 6 18 13 d_113

’ 2 H s T o an —_— .
3°4 257 8 40
For each one for which the strategy does work, use it to find the decimal representation.

b. For which denominators can Malia's strategy work?


http://www.illustrativemathematics.org

Commentary

This task is most suitable for instruction. The purpose of the task is to get students to reflect on
the definition of decimals as fractions (or sums of fractions), at a time when they are seeing
them primarily as an extension of the base-ten number system and may have lost contact with
the basic fraction meaning. Students also have their understanding of equivalent fractions and
factors reinforced.

If students need help connecting this method with that of long division, they can be asked to
perform long division when the denominator is a power of ten.

The denominators identified in the second part, namely numbers which are factors of powers of
ten (or, equivalently, numbers for which 2 and 5 are the only prime factors) are in fact the only
ones whose decimal expansions terminate when the fraction is in reduced form. While the
problem does not ask for this fact, it should be shared and can be explained readily: A

terminating decimal is equal to 18"' In reduced form, the denominator must be a quotient - and

thus a factor - of 10™.

Solutions

Solution: Solution

a. e The strategy does not work for % because there are no multiples of 3 which are powers of 10.

_ 3 3x25 _ 75 _
Because 4 x 25 = 100, 1T s T 0 = 0.75

6 _ _ 24 _
¢ — =50 =024

The strategy does not work for g because there are no multiples of 7 which are powers of 10.

13 13x125 1625
o — = = — =
8 8x125 1000 1.625.
113 37 37x25 825
o — — = =) — = — _ ) = — —_——) = —
40 2 40 2+ ( 40x25 ) 2+ ( 1000 2.825

b. The strategy can work for any denominator which is a factor of a power of 10. In this case one
can multiply the numerator and denominator by the complementary factor (that is, the quotient of
that power of 10 by the denominator) to obtain a fraction with denominator equal to that power of
10. Such fractions are represented by terminating decimals.

() OSB! 7.NS Equivalent fractions approach to non-repeating decimals is licensed by

Ev NG SR
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