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MY WORD BANK

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

integers

rational numbers
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5.0 Opening Problem

ORTIMER’S MAGIC

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

ges in each of the following situati
ndent.

iquid 24 degrees hotter using pre-

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]

STARTED

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

r problems 12 — 13, alter the given

d 2 groups of 5 negative counters to
the work space.

What is the resulting v What is the resulting value?

13. Subtract 2 groups of 5 negative
counters from the work space.

What is the resulting value?
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5.1 Multiplying and Dividing Integers
ERS WITH COUNTERS 1

gh integer multiplication. Do not write in these.

equal to 0.
groups on the work space.

pach group will contain

ter(s).

Is (+) and negative symbols (-).

7. Refertop

positive number and a positive number is a number.

sitive number and a negative number is a number.

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

gh integer multiplication. Do not write in these.

equal to 0.
e groups from the work sp

ach group will contain

Se groups.

ter(s).

> problems ‘above to complete these statements.

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

e The product 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
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5.1 Multiplying and Dividing Integers
TICE 1

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

If NOT done mentally, show your work.
10. (-3) ¢ (10)

13.  (30) e (-100)
15.  (-3) ¢ (-241) 16.  (-31) e (25)
18. 3+ (-10) 19. -3+10
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5.1 Multiplying and Dividing Integers
ICATION AND DIVISION

se operation in My Word Bank.

ultiplication to fill in the blanks.
(12) + (4)

)+ (_ )=4

Der and g for a negative number.

neg + neg — pos neg

5. pos + neg v neg _| 6. neg + pos — pos neg
7. How do the tiplyingintegers compare to the rules for dividing integers?
15 + (-3) 10. -25 + (-5)
Cad 13, 170
-6 10
MathLinks: Grade 7 (2" ed.) ©CMAT 6
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5.1 Multiplying and Dividing Integers

16. Silvia hides some cou eft hand and some more in her right hand. Each hand
below has either g itives. She challenges you to answer each

product of the amounts in my hands is -36, and the sum is 9. What do | have in
h hand?”
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5.1 Multiplying and Dividing Integers

TICE 3

. During the same cold week in Wisconsin,

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

temperature for the imaplify the
expression.

number represents the elevation

of olphin?

Write a numerical expression that can
be used to describe the elevation
hange in inches. Then simplify the
expression.

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

c. By how much?
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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;

STARTED

mixed numbers.
b. -13

3. Write the followin jons as d numbers.

b, 20
4 rational numbers in My Word Bank.
5 all 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

MULTIPLICATION

16. Do the multiplication 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

TICE 4

ows. Number the tick marks appropriately.
2. (2)(-3)

(-4)(-0.25)

ultiplication and division are inverse operations, along with the
ns 5, 6, 7, and 8 above, to find each quotient.

3 5 1
2 (-2 A, 02+0.
5 (-2) > 02+0.6
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5.2 Multiplying and Dividing Rational Numbers

TICE 5

pression. Then find total sums of rows and
ecimals to the nearest 100", Make sure the
r right column.

b

Check
(row sums total
equals column

TOT UMsS sums total)
(COLUMNS)

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

SIGN OF A PRODUCT

-2) ¢ (-3) 3. (M)e(-2)e(3)*(4)

ro numbers.

positive / negative

10.  (-8.02)(-3.9)(0)(-5.24)

(1) s (1) (1)

_ -2(3)(-4)«(-10)

16. 39 -Q§§j

-12 12

18. -2-6 -2+ (-6)

o o (3=
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5.2 Multiplying and Dividing Rational Numbers

SIGN OF A QUOTIENT

r the quotient is positive or negative based upon
integer, write it as a fraction in simplest form.

positive i ers.

14. How do

lent of two integers will be a positive number?

vhether the quotient of two integers will be a negative number?

16. How do'you 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

BERS IN DIFFERENT FORMS

ree different equivalent forms.

13
5

-60
20

3.

e definition of rational numb

rand b 1is a negative integer.

mbers.
a (2}
-b b

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

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

5.2 Multiplying and Dividing Rational Numbers

ON INVOLVING ZERO

Division
Expression

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

strawberries. How m
does each fri t?

e say that division by zero is undefined.

tion if one exists, an N if no solution exists, or an I if an infinite

- g= 5b. Oe =8 - %=

0 0

10. =0 —= 0. =0 —_ =

6a — 10 6b. — 0

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

TICE 6

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

)(-3)(-4)(-3)

22. Whyis -

d some counters in each hand. Each hand had either all negatives or all positives.
said to her group, “The sum of the amounts in my hands is -12 and the product
\/hat do | have in each hand?” How should her group respond?”
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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

ink makes the most sense.
Il agree with you or not.

situation.

3. The

rea of the two rectangles to the right combined.

4 4

For problem 4

MathLinks: Grade 7 (2" ed.) ©CMAT 18
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DNENTS
on in My Word Bank.

uct. Then compute.

mistaken thinkin

5.3 Order of Operations

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.

17. Why u think we call a number to the second power “squared,” and a number to the
third power “cubed?”
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5.3 Order of Operations

TIONS CONVENTIONS

(2)

OPERATI

from left to right.

from left to right.

9 20+3e2?
1-4  10-(1+5)

MathLinks: Grade 7 (2" ed.) ©CMAT 20
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10-14+7-3 e

5.3 Order of Operations

-1+ (-1) + 42
2

10— (14 +7 -3 ¢ 4)

rs 2, 3, 4, and 5 exactly once in each problem below. Use any of the
uping symbols as needed.

10. Write an expression that is equal to 6.

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

TICE 8

ing between the Celsius and Fahrenheit scales.
and F = degrees Fahrenheit

5
C=2(F-32
9( )

2. The weather report b
game on January 5,
Bay) was expected to

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

3. A soccerm 4. In Sochi, Russia, the historical average
high temperature for January is about
50°F. When they hosted the XXII Olympic
Winter Games 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

ND YOUR THINKING

distributive properties allow us to operate on
ies to make the following calculations easier.

mber or not. In other words, show

orm —,

L d and b are both integers, and b # 0.

-12(-3)
6.
1-7
5-18
8.
ez 1
2 3 6
MathLinks: Grade 7 (2" ed.) ©CMAT 23
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ER MULTIPLICATION AND DIVISION

using the four numbers abo

4. Write an expression with the least value
possible.

Expression:

MathLinks: Grade 7 (2" ed.) ©CMAT 24
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Review

PROBLEMS:
TIPLICATION AND DIVISION

S.

, or D.
r. Our group start poster is
arker. Our group marker is

wing your teacher’s directi

he table above onto your chart.

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.

MathLinks: Grade 7 (2" ed.) ©CMAT 25
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8. (15—E+12
3

9. -4 — (-3)(-8) + 22 + 150

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

TIONS PAIR SHARE

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

o

[100 + (-2)(-2)(-2)]# (1,000)

[-3 —5(-6)] » (100)

=8+4-6 ), 720
-1+ 1

5-3-5 *(200)
-7-3

4+ (?)(-3—1) +72

100(24 — 2 o 3)
26



in 32,2 is

isthe _ *

¢ 9=36,36isthe

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

the numbers ..., -3,-2,-1,0,1,2, 3, ... are
called

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

integers, and n#0
3 in14+2=7,7isthe __
5 anumber that is greater than zerois

6 anumberthatislessthan zerois

27



Review

REVIEW

$3.50
050z

375mi | $45  $225
3hr @$15fan | Zrans | milmin

Percent 40% 16.6%
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Review

REVIEW

tinued

different sets.

each set. Clearly show which,is the b

ate, how far will Odell

m + 43 =91 b. 15n =165

d.  60.12=0.6y
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Review

ECTION

big ideas in this unit. Draw lines to show

on the cover and complete or update
etter now than before.

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

MathLinks: Grade 7 (2" ed.) ©CMAT 30
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Word or Phrase

Student Resources

STUDENT RESOURCES

Definition

hat a(b + c)=ab+ ac and
numbers a, b, and c.

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

pd as “ b to the power n”)is us actors
e, and the number n is the expo

t of the operation.

r expressions. The numbers
factors of the product.

N
nt is the It of the division.

rational number

divide Iﬁ quotien
m

ational humbe e nuUMm expressible in the form o where m and n are integers,

5 ISTatie because it is a quotient of integers.

% and 0.7 are rational numbers because they can be expressed as quotients of

integers, namely % 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.
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Student Resources

Symbols for Multiplication

8 o 4 (8)(4)

Symbols for Division

P

raction notatio

Mr. Mortimer’s Magic Hot and Cold Cubesfordultiplicati

e temp ure of d. He in 2d magic hot and cold
igfeubes er melt Of Ehang any way. For example,

p by ¥degree.
d cools\down by 1 degree.

id heats™ap.
e adding 2 ¢ 10 = 20 hot cubes.

The liquid heats up by 20 d

e If you take out packs of hot cU a a liquid, 4

For example, sub pac 0 hotc

iquid cools down.
S is like subtracting 2 ¢ 10 = 20 hot cubes.

liquid cools down by 1 degree.

be from the liquid, the liquid heats up by 1 degree.
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Student Resources

Counter Multiplication Sentence Frames
0.

groups on the workspace.
groups on the workspace.

pup will contain co
positive/negative

Ds (if needed).

Integer Multiplication Using Counters

0 zero pairs needed.]
e result is 8 negative counters

-2(-4)=8

++ + +<——
++++~= =

e Start with 3 e Start with a work space equal to zero.

e The first fa o The first factor is negative.

We will removie 2 e space. We will remove 2 groups from the workspace.

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

. > erolpairs. ¢ Introduce at least 8 zero pairs.

8 negative €punters. e The resultis 8 positive counters.

al to zero.
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Student Resources

Rules for Multiplication of Integers
e sign is a positive number.

)

P signs is a negative number.

)

Multiplication on a Number Line

mber line. One interpretati

The second factor te
positive number,
the arrow gog
p, then the
is reflected!

0 the left.

ber line didgram is complete. If the number

2(-4)

€“TTT 1.
I I I "
0
-2(-4)=8
Example 2 reflected)
| T T T T2 .
I 1 I I I "
0 4 8
1 -
5(_4)_ 2
L €T
I Frr-r-Tr 1T 1 17
-4 -2 0

1 _
8. -5 (4)=2

(Example 5 reflected) (Example 6 reflected)

«tl 1 1 1 € L <« > I I N S
~rrrrrr 1T T 1717 ~rrrrrr 1T T 1717
4 -2 0 0 2 4
MathLinks: Grade 7 (2" ed.) ©CMAT 34
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Student Resources

Rules for Division of Integers
e sign is a positive number.

e signs is a negative number.

Mathematical Separator

r. It separates the expressions above and
ified completely before dividing.
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Student Resources

Order of Operations

e us to interpret mathematical notation and to
agreed-upon rules for interpreting mathematical
raic expressions, are called the order of operations.

use rules 2 — 4 inside parentheses).

_11+(17-18) _ 11+(-1) _
5
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Using Order of Operations to Simplify Expressions

Student Resources

Order of Operations

Example

40-2 o 5% — (8-6)

Comments

4+2 10
Parentheses are grouping symbols;
(8-6)=2
Simplify expressions 40-2e52 — 2
within grouping T a12e10 The fraction bar, used for digisi
symbols. grouping symbol, so the n
denominator must be simp
dividing.
Calculate all the 40-2e25_2
expressions with T 4+2e10

exponents.

Perform multiplication
and division from left to
right.

Perform addition and
subtraction from left to
right.

Subtract from Iefi toright 40 - 50 -2 =-12.

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.

MathLinks: Grade 7 (2" ed.) ©CMAT
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COMMON CORE STATE STANDARDS

Student Resources

STANDARDS FOR MATHEMATICAL CONTENT

gs of operations with fractions to add, subtract,

of addition and subtraction to add and subt rational

to add and subtract rational nu (S

of multiplication and division of frac to mu l“ d

equiking that
uIarIy the distriB e\property,
erpret

5 of operations,
the rules for

posed with positive and negative rational
ecimals), using tools strategically. Apply

ay form; convert between forms as

s of answers using mental computation and estimation
g $25 an hour gets a 10% raise, she will make an

additional 1/10 of hé W ur, or $2.50, for a new salary of $27.50. If you want to place a
towel bar 9 3/4 /nches e center ofd@¥oor that is 27 1/2 inches wide, you will need to place
hes from each edge; estimate can be used as a check on the exact

v

nd to precision.

ook for and make use of structure.

SMP8 ook for and express regularity in repeated reasoning.

9781614
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	Compute. Refer to the script from the previous pages and draw pictures as desired.
	7. How do the rules for multiplying integers compare to the rules for dividing integers?
	PRACTICE 2
	Compute.
	Symbols for Multiplication
	Symbols for Division
	Mr. Mortimer’s Magic Hot and Cold Cubes for Multiplication
	Mr. Mortimer discovered an amazing way to control the temperature of liquid. He invented magic hot and cold cubes to change the liquid’s temperature. These magic cubes never melt or change in any way. For example, ice cubes melt, but magic cold cubes do not.
	 If you add 1 hot cube to a liquid, the liquid heats up by 1 degree. 
	 If you remove 1 hot cube from the liquid, the liquid cools down by 1 degree.
	 If you put in packs of hot cubes to a liquid, the liquid heats up.
	For example, adding 2 packs of 10 hot cubes is like adding 2 ( 10 = 20 hot cubes. 
	The liquid heats up by 20 degrees.
	 If you take out packs of hot cubes from a liquid, the liquid cools down.
	For example, subtracting 2 packs of 10 hot cubes is like subtracting 2 ( 10 = 20 hot cubes. 
	The liquid cools down by 20 degrees.
	 If you add 1 cold cube to the liquid, the liquid cools down by 1 degree. 
	 If you remove 1 cold cube from the liquid, the liquid heats up by 1 degree.
	 If you put in packs of cold cubes to a liquid, the liquid cools down.
	For example, adding 2 packs of 10 cold cubes is like adding 2 ( 10 = 20 cold cubes. 
	The liquid cools down by 20 degrees.
	 If you take out packs of cold cubes from a liquid, the liquid heats up.
	For example, subtracting 2 packs of 10 cold cubes is like subtracting 2 ( 10 = 20 cold cubes. 
	The liquid heats up by 20 degrees.
	Counter Multiplication Sentence Frames 
	Integer Multiplication Using Counters 
	Multiplication on a Number Line
	We can use arrows to represent multiplication on a number line. One interpretation for multiplying any two numbers is:
	 The first factor tells us the number of arrows. The second factor tells us the length of each arrow.
	Rules for Division of Integers


	Order of Operations
	Using Order of Operations to Simplify Expressions


