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MY WORD BANK

| or phrase, using pictures and examples when
atical vocabulary.

integers

rational numbers
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5.0 Opening Problem

OPENING PROBLEM: MORE OF MR. MORTIMER’S MAGIC

[SMP 1, 2]

at he wants to heat up and cool down his
de packages of magic cubes. Remember, each

es in each of the following situations?
dent.

5. Describe four different wa rto ma iquid 24 degrees hotter using pre-
made packs.

Mortimer puts in: Mortimer puts in:

emoves: Mortimer removes:
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5.1 Multiplying and Dividing Integers

MULTIPLYING AND DIVIDING INTEGERS

We will use a counter model to generalize rules for integer multiplication and extend these rules to

integer division. We will use these rules to multiply and divide integers.
[7.NS.1d, 7.NS.2ac, 7.NS.3, 7.EE.3; SMP3, 5, 6, 7, 8]

-4) + (-4) - (-4)

)r proble 2 — 13, alter the given

drawings as directed.

10. Add 2 groups of 5 positive
the work space.

d 2 groups of 5 negative counters to
work space.

What is the resulting What is the resulting value?

2. Subtract 2@roups of 5 itive 13. Subtract 2 groups of 5 negative
om the work space. counters from the work space.

IS the resulting value? What is the resulting value?

+++++ +++++
+++++ +++++
MathLinks: Grade 7 (2" ed.) ©CMAT 2
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5.1 Multiplying and Dividing Integers
S WITH COUNTERS 1

integer multiplication. Do not write in these.

ual to 0.
groups on the work space.

h group will contain

(s).

negative symbols (-).

(3) (2

oblem 6 above to plete these statements.

tofap number and a positive number is a number.

act of a positive number and a negative number is a number.

g in packs of hot cubes makes a liquid

n packs of cold cubes makes a liquid

8. Record the meanings of product and integers in My Word Bank.
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5.1 Multiplying and Dividing Integers
RS WITH COUNTERS 2

integer multiplication. Do not write in these.

gual to 0.
groups from the work space.

h group will contain

> groups.

(s).

(+) and negative symbols (-).

3. (2)+(4)

5. (3«2 6.  (-3)¢(2)

problems above to complete these statements.

product of a negative number and a positive number is a number.

ct of a negative number and a negative number is a number.

e Taking out packs of hot cubes makes a liquid

e Taking out packs of cold cubes makes a liquid

MathLinks: Grade 7 (2" ed.) ©CMAT 4
Unit 5: Student Packet



5.1 Multiplying and Dividing Integers
ICE 1

pages and draw pictures as desired.
3. (-3) ® (-5)

e mentally, show your work.
10. (-3)«(10)

(-3) « (-10)

11.  (-30) e (-10) 00) 13.  (30) e (-100)

15.  (-3) o (-241) 16.  (-31) ¢ (25)

18. 3+ (-10) 19. -3 +10
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5.1 Multiplying and Dividing Integers
ATION AND DIVISION

e operation in My Word Bank.

Itiplication to fill in the blanks.
(12)+(4)=___

pos =+ pos pos neg

5. pos + neg neg + pos — pos neg

7. How do the rules ompare to the rules for dividing integers?

10.  -25 = (-5)

13, 210

MathLinks: Grade 7 (2" ed.) ©CMAT 6
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5.1 Multiplying and Dividing Integers

16. Silvia hides some coun
below has either all neg
guestion. Clearly

and and some more in her right hand. Each hand
positives. She challenges you to answer each

a. “The prod
e hand®

ands is 50, and the sum is -15. What do | have in

roduct of the amounts in my hands is -36, and the sum is 9. What do | have in
h hand?”

MathLinks: Grade 7 (2" ed.) ©CMAT 7
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elevation when zero represe
level?

b.

umber represents the elevation

of olphin?

5.1 Multiplying and Dividing Integers

ICE 3

2. During the same cold week in Wisconsin,

the temperature each day at midnight in
Fahrenheit was -4°, -6°, -10°, -3°, and -7°.

Write a numerical expression thét can be
used to find the average midnig
temperature for the week and si

expression.

be used to describe the elevation
hange in inches. Then simplify the
pression.

b. After 7 months, was the elevation of
the lake higher or lower than the
starting elevation?

c. By how much?

MathLinks: Grade 7 (2" ed.) ©CMAT
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5.2 Multiplying and Dividing Rational Numbers

MULTIPLYING AND DIVIDING RATIONAL NUMBERS

We will use number lines, and the inverse relationship between multiplication and division, to
extend the multiplication and division rules for integers to the set of rational numbers. We will

explore products and quotients involving rational numbers in more depth.
[7.NS.2abc, 7.NS.3; SMP2, 3, 6, 7, 8]

STARTED

ixed numbers.
b.

as mixed numbers.
-20
3

3. Write the following impro

b.

Record the al numbers in My Word Bank.

a of the numbers in problems 1 — 3 above rational?

MathLinks: Grade 7 (2" ed.) ©CMAT 9
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5.2 Multiplying and Dividing Rational Numbers

ULTIPLICATION

16. Do the lication rules we learned in previous lessons hold for (1) — (15) above?
Do you think that these rules hold for all rational number multiplication?

MathLinks: Grade 7 (2" ed.) ©CMAT 10
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5.2 Multiplying and Dividing Rational Numbers

ICE 4

s. Number the tick marks appropriately.
2. (203

3
- = (-2 -—— -0.2 +0.
> (-2) 0 0.6

the signs of the dividend, divisor, and quotient in the examples above. Why do
gtions suggest that the rules for integer division hold for all rational numbers?

MathLinks: Grade 7 (2" ed.) ©CMAT 11
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5.2 Multiplying and Dividing Rational Numbers

ICE 5

ession. Then find total sums of rows and
cimals to the nearest 100", Make sure the
right column.

b

Check

(row sums total
equals column

TOTA MS sums total)
(COLUMNS)

MathLinks: Grade 7 (2" ed.) ©CMAT 12
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5.2 Multiplying and Dividing Rational Numbers

5IGN OF A PRODUCT

) * (-3) 3. (1)e(2)e(3) (4

) ¢ (-3)  (4) 6. (1) ¢(0)e (3

) humbers.

psitive / negativ

/ negative

s /€, Or Zero.
10.  (-8.02)(-3.9)(0)(-5.24)

Write <, >, or = for each.
11. (1) e(-1)e (1)

12.

_ -2¢(3)e(-4) (10

16, 238 [ ﬁj
-12 12
18. -2-6 2+ (-6)

1. compute (2] 22]
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5.2 Multiplying and Dividing Rational Numbers

IGN OF A QUOTIENT

he quotient is positive or negative based upon
eger, write it as a fraction in simplest form.

P
5

Is Mariam correct?

13. Yunus says that % an t the same number. Is Yunus correct?

Explain.

her the quotient of two integers will be a positive number?

know whether the quotient of two integers will be a negative number?

16. How do know whether the quotient of two integers will be an integer?

MathLinks: Grade 7 (2" ed.) ©CMAT 14
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5.2 Multiplying and Dividing Rational Numbers

ERS IN DIFFERENT FORMS

ee different equivalent forms.

3. =

correct?

negative integer.
a (2)
-b b

€ expressions

a
b

e of the negative expressions from problem 11 (circled) and explain how you
s negative. Use a numerical example.

MathLinks: Grade 7 (2" ed.) ©CMAT 15
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table below.

N INVOLVING ZERO

5.2 Multiplying and Dividing Rational Numbers

Division
Expression

Does the question make
sense mathematically?
What is the answer?

Zero friends are equall
strawberries. How ma
does each friend get~

[@X¥eo)

o|o

MathLinks: Grade 7 (2" ed.) ©CMAT
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5.2 Multiplying and Dividing Rational Numbers

ICE 6

3. (-10)(-20)(30)

3)(-4)(-5) 6.  -60 = (-30)

e

is negative, at most how many of the integers can be

ome counters in each hand. Each hand had either all negatives or all positives.
3id to some friends, “The sum of the amounts in my hands is -12 and the product
is -28 at do | have in each hand?” How should her group respond?”

MathLinks: Grade 7 (2" ed.) ©CMAT 17
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5.3 Order of Operations

ORDER OF OPERATIONS

We will make sense of the order of operations conventions and solve problems involving rational

numbers.
[7.NS.1d, 7.NS.2abc, 7.NS.3, 7.EE.3; SMP2, 3, 6]

STARTED

k makes the most sense. T, edict
gree with you or not.

do something recreatio sketball or drawing a picture.

Prediction:

You do not need to c ollowing problems. Place operation symbols
between the symb i essions that are correct translations of the
situation.

ea of the two rectangles to the right combined.

4 4

For problem 4

MathLinks: Grade 7 (2" ed.) ©CMAT 18
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5.3 Order of Operations
ENTS

in My Word Bank.

t. Then compute.

istaken thinking.

15. Label the sid
whichsake eac

16.Label the edge lengths of this cube,
which are each equal to 4 cm. Write an
expression for the volume of the cube
using an exponent.
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Unit 5: Student Packet



5.3 Order of Operations

TIONS CONVENTIONS

(2)

D. Perform

(4)

PERATION

from left to right.

left to right.

9 -20 + 3027

+
1-4  10-(1+5)

MathLinks: Grade 7 (2" ed.) ©CMAT
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5.3 Order of Operations

14 (1) + 47
2

7. 10-14:7-3e4 10— (14 +7 -3 ¢ 4)

4, and 5 exactly once in each problem below. Use any of the
g symbols as needed.

Xpression that is equal to 1. 10. Write an expression that is equal to 6.

MathLinks: Grade 7 (2" ed.) ©CMAT 21
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5.3 Order of Operations

ICE 8

between the Celsius and Fahrenheit scales.

nd F = degrees Fahrenheit

football playoff game p
5, 2014 (also played in
expected to be 17 degre

Is this temperature warmer or colder than the
Ice Bowl in 19677

rondh Orw. 4. In Sochi, Russia, the historical average
orted a high temperature for January is about
What is this 50°F. When they hosted a major winter

ahrenheit? sports event in 2014, temperatures
reached 20°C. Is this temperature higher
or lower than the historical average high,
and by how much?

(*The temperature that day never actually reached the record low.)
MathLinks: Grade 7 (2" ed.) ©CMAT 22
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5.3 Order of Operations

D YOUR THINKING

stributive properties allow us to operate on
s to make the following calculations easier.

Prove whether each expression represe mber or not. In other words, show

whether the expression can be nd b are both integers, and b # 0.

-12(-3
-17 + (-3) 6. 3)
1-7
5-18
8.
Ly2 ot
2 3 6
MathLinks: Grade 7 (2" ed.) ©CMAT 23
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ing the four numbers abov

R MULTIPLICATION AND DIVISION

erations and any grouping

2. Write an expressi
to -1 as possible.

Expressi

3. Write an expression wit
value possible.

Exp

4. Write an expression with the least value
possible.

Expression:

MathLinks: Grade 7 (2" ed.) ©CMAT
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Review

OBLEMS:
IPLICATION AND DIVISION

or D.
Our group start poster is
rker. Our group marker is

ing your teacher’s directio

bove onto your chart.

dr example, a group that started with 12 in Round 1, would now start with % )

Part 3: Retufalto your seats. Work with your group.
1. Was the circled number on every poster the same?
2. If not, use a start number given to you by your teacher and rework the problem.
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Review

IONS PAIR SHARE

Partner B
Do “down” problems on another piece of
paper.
Check A’s work on the “across” problems
using a calculator.

Across Down
1. [100 + (-2)(-2)(-2)]  (1,000)

[-3 — 5(-6)] ® (100)

=8+4-6 1, 720
-11+ 1
5-3-5 ¢ (200)
7-3
8. 6. -
[15—2—1+12j-(80) -4+(L6j(-3—1) +72
3 2
9.  -4—(:3)(-6)+22+150 8.  100(24—2 e 3)
MathLinks: Grade 7 (2" ed.) ©CMAT 26
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Review

ACross

1 multiplication and divisi
operations

mbers ..., -3,-2,-1,0,1, 2, 3, ... are

2 a number is a number that can be
written in the form % , where m and n are

4 in 3%, 2is the
integers, and n #0

3 in1l4+2=7,7isthe

5 anumber that is greater than zerois

e9=236,36isthe 6 anumber thatis less than zerois

MathLinks: Grade 7 (2" ed.) ©CMAT 27
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Percent

40%

16.6%

MathLinks: Grade 7 (2" ed.) ©CMAT
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5. Solve each equation below,

Review

rate, how far will

a. m+43 =91

b. 15n =165

d.  60.12=0.6y

MathLinks: Grade 7 (2" ed.) ©CMAT
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Review

CTION

ideas in this unit. Draw lines to show

7.SP.C)

Apply proportional reasoning to
O ratios, rates, percent an

better now than before.

ionship between multiplication and division help
er operations? Give an example [SMP 7, 8].

of this packet that you think was addressed in this
share an example.

Connections. Look back at the patterns and rules you established for multiplying
negative numbers in Lesson 2. Which pattern did you find most useful or
interesti

MathLinks: Grade 7 (2" ed.) ©CMAT 30
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition

t a(b +c)=ab+ac and
mbers a, b, and c.

(4 +5)8 = 4(8) + 5(8)

as “b to the power n”)is used to express
and the number n is the expone

2 is 2 and the exponentis 3.
3 and the exponent is

s and their opposites. They

factor factor

guotient In a division problem, the

rational numbers

integers, hamely % and %, respectively.

J2 and 1 are NOT rational numbers. They cannot be expressed as a quotient of

integers.

% is undefined. It is NOT a rational number.

MathLinks: Grade 7 (2" ed.) ©CMAT 31
Unit 5: Student Packet



Student Resources

Symbols for Multiplication

H 0

4 (8)(4)

X

s 8x. We are cautious about using certain symbols for
able x andthe e could be misinterpreted as a

Symbols for Division

Mr. Mortimer’s Magi

agic hot and cold
way. For example,

For multiplication:
¢ If you put in packs of hot cubes tg
For example, adding 2 packs Q
The liquid heats up by 20 deg

e out packs of cold cubes from a liquid, the liquid heats up.
ple, subtracting 2 packs of 10 cold cubes is like subtracting 2 ¢ 10 = 20 cold cubes.
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Student Resources

Counter Multiplication Sentence Frames

groups on the workspace.
groups on the workspace.

) will contain counter(s).
positive/negative

(if needed).

Integer Multiplication Using Counters

2(-4

e second factor is positive. ‘ e second
Each group will contain 4 positive counterss h group will contain 4 negative counters.

e [No zero pairs needed.] [0 Zero pairs needed.]

e The result is 8 positive count The result is 8 negative counters

-2(4 -2(-4)=8

++ + +~— —
++ + +<—=

e Start with a work space equal to zero.

e The first factor is negative.
We will remove 2 groups from the workspace.

e The second factor is negative. Each group will
contain 4 negative counters.

e Introduce at least 8 zero pairs. e Introduce at least 8 zero pairs.
e The result is 8 negative counters. e The result is 8 positive counters.
MathLinks: Grade 7 (2" ed.) ©CMAT 33
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Student Resources

Rules for Multiplication of Integers
5ign is a positive number.

igns is a negative number.

Multiplication on a Number Line

-2(4)=-8
(Example 1 reflected)

-2(-4)=8
Example 2 reflected)

1
8. - > (-4)=2
(Example 6 reflected)
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Student Resources

Rules for Division of Integers
sign is a positive number.

5igns is a negative number.

Mathematical Separators
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Student Resources

Order of Operations

s to interpret mathematical notation and to
greed-upon rules for interpreting mathematical
ic expressions, are called the order of operations.

e rules 2 — 4 inside parentheses).

the 3 bags of peanuts

ations in o ight (as we read the English
language from left to right), we would obtain a*¢ at result

WRONG — 2(1 —  6(1.25) = $7.50

MathLinks: Grade 7 (2" ed.) ©CMAT 36
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Student Resources

Using Order of Operations to Simplify Expressions

Order of Operations Example Comments

40-2 ¢5° —(8-6)

4+2 10
Parentheses are grouping symbols:
(8-6)=2
Simplify expressions 40—-2e52 2
within grouping —_— The fraction bar, used for division, is als
symbols. 4+2.10 grouping symbol, so the num
denominator must be simplif
dividing.
Calculate all the 40-2e25_2
expressions with T a12e10

exponents.

Perform multiplication 40-50 — 2
and division from left to 1120
right.

umerator:
Perform addition and act from left to right 40 — 50 — 2 = -12.
subtraction from left to
right. In the denominator:

Add 4 +20=24

Now the groupings in both the numerator and
denominator have been simplified, so the final
division can be performed.
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT
5 of operations with fractions to add, subtract,

addition and subtractlon to add and subtra ational

add and subtract rational numbe

multiplication and division of fractioggyto \

fractions to rational numbBb

equations.

7.EE.3 | Solve multi-step real-life and sed with positive and negative rational
numbers in any form (whg ) mals), using tools strategically. Apply
properties of operation numbers in‘any form; convert between forms as
appropriate; and asseg bleness of answers using mental computation and estimation
strategies. For exampl $25 an hour gets a 10% raise, she will make an
additional 1/10 0, for a new salary of $27.50. If you want to place a

towel bar 9 3/ door that is 27 1/2 inches wide, you will need to place

uct viable arguments and critique the reasoning of others.
e appropriate tools strategically.

SMP6
SMP7 for and make use of structure.
SMP8

Attend to precision.

or and express regularity in repeated reasoning.

9'7816147450467
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