BLoCK 2 ~ rAtIonAL nuMBers And
eQuAtIons
integers
L esson 8
L esson 9
L esson 10
L esson 11
L esson 12
L esson 13
L esson 14
L esson 15
r eview

UndersTanding inTegers ---------------------------------------------coMParing inTegers -------------------------------------------------Explore! Who’s The Greatest?
a dding inTegers -----------------------------------------------------Explore! Integer Chips
sUBTracTing inTegers ------------------------------------------------MULTiPLYing inTegers ------------------------------------------------Explore! Number Jumping
dividing inTegers ----------------------------------------------------Powers and exPonenTs ----------------------------------------------Explore! Positive or Negative?
order oF oPeraTions ------------------------------------------------Explore! Fact Puzzle
BLock 2 ~ inTegers ---------------------------------------------------

i n te

worD wAll
ge r

i n V e r se

o

c u Be

squA
Zero

Ba S e
P

51
54
58
62
66
70

Power

A Bs
reD

nt

numBer

olu
t

oP P o

PAir
or D

er

e
os i t i V

46

D

ions
Pe r At

exPone

39
43

e

VAl

ue

si te

Ve
negAti

oF

oP e

numBe

r

rA
tio
ns

Block 2 ~ Rational Numbers And Equations ~ Integers

37

BLoCK 2 ~ Integers
tic - tac - tOe
equAls 30

integer Bingo

card GaMe

Write an expression using
a given set of integers so
that it equals 30.

Design an integer BINGO
game which requires
players to find the value
of integer operations.

Create a card game where
players use black and red
cards to represent integers.

See page  for details.

See page  for details.

See page  for details.

ViDeo gAme

integer moDels

integer exPonents

Write a proposal for a video
game where players earn
integer point values
based on situations.

Create a brochure that
explains how to perform
integer operations
using integer chips
or number lines.

Find the value of powers
with integer exponents.
Summarize your findings.

+

38

See page  for details.

See page  for details.

See page  for details.

chilDren’s story

highs AnD l ows

history oF integers

Write a children’s story
about integers. The
main character will
encounter integers in
real-world situations.

Research the record high
and low temperatures for
10 different states.

Research and write a
paper about the
history of integers.

See page  for details.

See page  for details.

See page  for details.
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understanding integers

Lesson 8

state

record Low
temperature

Location

date

Alaska

−80° F

Prospect Creek Camp

January 23, 1971

California

−45° F

Boca

January 20, 1937

Idaho

−60° F

Island Park Dam

January 18, 1943

Oregon

−54° F

Seneca

February 10, 1933

Washington

−48° F

Winthrop & Mazuma

December 30, 1968

The record low temperatures for five Western states are shown in the table above. The numbers used to

represent the low temperatures are called negative numbers. Negative numbers are numbers less than 0.
Positive numbers are any numbers greater than 0.
Negative Numbers
−6 −5 −4 −3 −2 −1

Positive Numbers
0 1 2

3

4 5

6

Two numbers are opposites if they are the same distance from 0 on a number line, but on opposite sides of 0.
The opposite of 4, which is a positive number, is −4. The number −4 is read “negative four”. Integers are the set
of all positive whole numbers, their opposites and zero.
examPle 1

Find and graph the opposite of each integer.
a. 2
b. −6
2 units 2 units

solutions

a.
−6 −5 −4 −3 −2 −1

0 1

2 3

4 5

6

The opposite of 2 is −2 because each integer is 2 units from 0, but in opposite
directions.
6 units

6 units

b.
−6 −5 −4 −3 −2 −1

0 1 2

3

4 5

6

The opposite of −6 is +6 (which is written as 6) because each integer is 6 units from
0, but in opposite directions.

Lesson 8 ~ Understanding Integers

39

The absolute value of a number is the distance that number is from 0 on a number line. The absolute −8 is
written |−8|. The absolute value of a number is always positive. For example, |−8| = 8.
examPle 2

Find each absolute value.
a. |−4|
b. |3|
4 units from 0

solutions

a.
−6 −5 −4 −3 −2 −1

0 1

2 3

4

5 6

4

5 6

|−4| = 4
3 units from 0
b.
−6 −5 −4 −3 −2 −1

0 1 2

3

|3| = 3
Integers are used in everyday situations. Positive integers are associated with gains and increases. Negative
integers are used when describing losses or decreases. Negative integers are also used to describe something
that is below sea level while positive integers describe something above sea level.

examPle 3

Write an integer to represent each situation.
a. death Valley, California is 282 feet below sea level.
b. The stock market gained 5 points yesterday.
c. Patrice withdrew $15 from her savings account.

solutions

a. Death Valley, California is 282 feet below sea level.
Answer: −282
b. The stock market gained 5 points yesterday.
Answer: 5
c. Patrice withdrew $15 from her savings account.
Answer: −15
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exercises
Find the opposite of each number.

1. 8

2. −1

3. −7

4. 1.6

5. −109

6. _34

7. Draw a number line that goes from −5 to 5. Graph the number 2 and its opposite.
8. Draw a number line that goes from −5 to 5. Graph the number −4 and
its opposite.

9. Draw a number line that goes from −10 to 10. Graph the following
integers on the number line: 2, −5, 9, −1, and 4.

10. Which of the following are integers? 6, −2, 3_13 , −10, −2.7
11. Name one number that is a negative number but is not a negative integer. Explain your answer.
Find each absolute value.

12. |9|

13. |−1|

14. |−14|

15. | 2 _14 |

16. | _89 |

17. |−6.8|

18. What two numbers both have an absolute value of 7?
Write an integer to represent each situation.

19. The basement floor is 12 feet below the ground.
20. Three people joined a group for lunch.
21. J.T. owes his friend $8.
22. The average high temperature in Arctic Village, Alaska in February is 6° F
below zero.

23. Leticia moved forward 2 spaces on a board game.
24. At 11,239 feet, Mount Hood is the tallest peak in Oregon.
25. Create a situation that would be represented by a positive integer.
26. Create a situation that would be represented by a negative integer.

Lesson 8 ~ Understanding Integers
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27. Name the integer represented by each point.
E

B
−5

C

A
0

D
5

28. On the number line above, which two letters represent numbers that are opposites?
review
simplify each fraction.
4
29. __
12

25
30. __
30

18
31. __
36

4
32. __
44

30
33. ___
100

28
34. __
42

t ic -t Ac -t oe ~ V i De o g A m e
Write a proposal for a kid-friendly video game. Players can earn integer
point values based on specific situations in the game. Design a flyer giving
the details of your game, including the following:
◆ the theme
◆ the characters
◆ all the different ways participants can earn positive integers
◆ all the different ways participants can earn negative integers
At the end of your flyer include an example level of your game. Explain what is happening to the
character, how many points they are earning for each event and a score total after each event.

t ic -t Ac -t oe ~ c h i l Dr e n ' s s t or y
Integers are used in many real-world experiences. Create a children’s book that
incorporates the concept of integers. The character(s) in your book should encounter
integers in a variety of real-world situations. The plot should include the character(s)
solving integer sums, differences, products or quotients. Your book should have a cover,
illustrations and a story line that is appropriate for children.
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cOmParing integers

Lesson 9

O

n a number line, the numbers get larger as you move from left to right. On the number line below, the
integer represented by the letter A is the smallest integer marked on the number line. Point E represents the
largest integer marked on the number line.
A<B<C<D<E
A

sMALLest

B
−5

C
0

D

E
5

LArgest

exPlOre!

whO’s the greatest?

Mikhail had six runs in last night’s football game. The table shows his yardage on each play.
Play

yardage

1

9

2

−2

3

5

4

18

5

−7

6

−10

step 1: During which play did he gain the most yards?
step 2: Which play was his worst? How do you know?
step 3: List the yardage amounts from least to greatest.
The scores after the first day of a golf tournament are shown
in the table at the right. In golf, the lowest score wins.
step 4: Who is leading the tournament? Who is in last
place?
step 5: List the players in order from 1st place to 5th place.

Player

score

Lamb

−3

Jackson

0

Thompson

−6

Martinez

−4

Kaiser

−1

step 6: How many strokes apart are first and last place?
Lesson 9 ~ Comparing Integers
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examPle 1

Complete each statement using < or >.
a. −4

solutions

0

b. −3

c. −6

−5

7

a.
−6 −5 −4 −3 −2 −1

0 1

2

3 4

5

6

sMALLest
LArgest
Since −4 is to the left of 0 on the number line, −4 < 0.
b. Since −3 is to the right of −5 on the number line, −3 > −5.
c. Because −6 is to the left of 7 on the number line, −6 < 7.
examPle 2

seneca, oregon is located in the mountains of eastern oregon. seneca holds the
record for the lowest temperature ever recorded in oregon at −54° F in February
1933. The table shows the four lowest temperatures on record in seneca since 1948
(when digital records began). List the temperatures from least to greatest.
seneca records since 1948

solution

date(s)

Lowest temperature (F°)

January 26, 1957
February 4, 1985

−43

January 22, 1962
December 30, 1978

−41

December 9, 1972
January 1, 1979

−40

December 23, 1983
February 6, 1989

−48

When the temperatures are graphed on the number line, the lowest temperature will
be furthest to the left. The highest temperature will be furthest to the right.
−55

−50

−45

−40

−35

−30

Listed from least to greatest: −48, −43, −41, −40

exercises
1. Three integers have been graphed on a number line. Explain how you can tell which number is the
smallest and which number is the largest by looking at the number line.

Copy and complete each statement using < or >.

2. 9
5. −8
44

11
−3
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3. 5
6. −7

4. 0

0
4

7. −22

−2
−25

order each set of integers from least to greatest.

8. 3, 0, 4, −1

9. 5, 2, −2, 0, −1

11. −3, −9, −12, −1, −5

12. −73, −21, −40, −29

10. −4, −10, 4, −12, −6
13. 17, 21, −17, −21, 0

14. The table below lists William’s last five bank transactions.

a. Copy and complete the table by using an integer to describe each transaction:
transaction

Integer

Deposited $30
Withdrew $12
Withdrew $10
Deposited $5
Withdrew $13

b. List William’s transactions from least to greatest.

15. Name five integers between −4 and 4. Order them from least to greatest.
Copy and complete each statement using <, > or =.

16. |6|

|7|

17. |−4|

|−5|

18. |8|

|−8|

review
Find the value. Write your answer in simplest form.

19. __13 + __16

6
20. __23 ∙ ___
11

1
21. __58 − ___
12

3
3
__
22. ___
÷
14 7

9
3 + ___
23. ___
10 20

24. (1 _23 )(_12 )

Lesson 9 ~ Comparing Integers
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adding integers

Lesson 10
exPlOre!

integer chiPs

Integer chips are helpful for modeling integer operations. Each blue chip will represent the integer +1. Each
red chip will represent the integer −1. When a positive integer chip is combined with a negative integer
chip, the result is zero. This pair of integer chips is called a zero pair.

step 1: Model 4 + (−2) with integer chips.

+1

+ −1 = 0

step 2: Group as many zero pairs as possible.
step 3: Because zero pairs are worth zero, remove all zero pairs. What is the result?
step 4: Write an expression for the following model. Create the same model using your own integer chips.

+

step 5: Group as many zero pairs as possible and remove them. What is the result of your expression?
step 6: Model −5 + (−3) with integer chips.
step 7: Are there any zero pairs? If so, remove them. What is the result of −5 + (−3)?
step 8: Write an integer addition expression. Model it with integer chips to find the sum.
step 9: Use integer chips to help you determine what type of answer (positive, negative or zero) you think
you will get for each situation. Explain your reasoning.
a. the sum of two positive numbers
b. the sum of two negative numbers
c. the sum of a number and its opposite
d. the sum of a negative and positive integer
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Number lines are another way to model integer addition. Look at these integer sums on a number line:
Find the value of 4 + (−2) using a number line.
◆ Start at 0
◆ Move 4 to the right for +4
+4
◆ Move 2 to the left for −2
−8 −7 −6 −5 −4 −3 −2 −1 0

−2

1 2

3

4 5

6 7

8

The value of 4 + (−2) = 2.
Find the value of −5 + (−3) using a number line.
◆ Start at 0
◆ Move 5 to the left for −5
◆ Move 3 to the left for −3
−3

−5

−8 −7 −6 −5 −4 −3 −2 −1 0

1 2

3

4 5

6 7

8

The value of −5 + −3 = −8.
examPle 1

Find the sum using integer chips or a number line.
a. −1 + (−4)
b. 6 + (−3)

solution

a. −1 + (−4)
Using integer chips:
Using a number line:

+

=
−4

−1

−8 −7 −6 −5 −4 −3 −2 −1 0
b. 6 + (−3)
Using integer chips:

= −5

+

3

=

Using a number line:

−8 −7 −6 −5 −4 −3 −2 −1 0

1 2

2

6 7

8

=3

−3

+6
1

4 5

3

4 5

6 7

8

Lesson 10 ~ Adding Integers
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The following rules may help you add two integers without using integer chips or a number line.

+

+

+

−

−

−

+

−

?

examPle 2

Janell descended 16 feet and then rose 21 feet in elevation on
a hike. Write an integer addition expression to represent this
situation. determine her overall change in elevation.

solution

JaNell descended 16 feet and then rose 21 feet.
Integer expression: −16 + 21
Determine the sign.
One integer is negative and the other is positive so use the
sign of the number that has the larger absolute value. Since
|21| > |−16|, the sign of the answer is positive.
Find the sum.
Subtract the lesser absolute value from the larger absolute value.
21 – 16 = 5
JaNell’s overall change in elevation is 5 feet.

examPle 3

Find the value of −5 + (−2) + 1.

solution

Find the sum of the first two numbers.

−5 + −2 = −7

Add the third number to the sum.

−7 + 1 = −6

−5 + (−2) + 1 = − 6
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exercises
use a number line to find each sum.

1. −5 + (−1)

2. 6 + (−2)

3. −3 + 4

4. −9 + 7

5. −2 + (−3)

6. 8 + (−2)

Find each sum. use integer chips, a number line or the integer addition rules.

7. −2 + (−7)

8. −3 + 9

9. −4 + 3

10. 14 + (−10)

11. −11 + (−1)

12. −5 + 5

13. 7 + (−8)

14. −15 + (−6)

15. 10 + 12

16. 100 + (−30)

17. −5 + 18

18. −25 + (−15)

19. Jason withdrew $14 from his account on Monday. He deposited $8 in his account on Tuesday. What
integer represents the total change in his account over the last two days?

20. Maria is in a two-day golf tournament. She scored −3 on the first day. On
the second day, her score is −5. What is her overall score for the entire
tournament?

21. Ishmael’s stock went up $17 on Thursday and then down $13 on Friday.
What was the total change in the value of the stock?

Find each sum.

22. −3 + (−4) + (−1)

23. 12 + (−5) + 3

24. 10 + (−7) + 6

25. 20 + 15 + (−12)

26. −8 + (−4) + 5

27. −1 + (−2) + (−3) + (−4)

28. Yesterday Kirk borrowed $13 from his friend. Today he borrowed $8 more. He plans to give his friend
$15 tomorrow. What will Kirk’s balance be?

29. Find three different integer addition expressions that equal −4.
30. Santiago ran up 72 stairs. He realized he forgot something and went down 32 stairs. He finished by going
up 65 more stairs.
a. Write an integer addition expression to show Santiago’s movement up and down the stairs.
b. What was Santiago’s ending location on the stairs?

Lesson 10 ~ Adding Integers
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31. Esther opened a checking account by depositing $60. Her

next four transactions are shown in the table. Copy and
complete the table by writing an integer to represent each
transaction. Find her balance at the end of this transaction
period.

transaction

Integer

Deposited $60

+60

Withdrew $22
Withdrew $6
Deposited $35
Withdrew $20
Balance

transaction

Integer

Deposited $44

+44

32. Corey deposited $44 in a new checking account. His next
five transactions are shown in the table. Copy and
complete the table by writing an integer to represent
each transaction. Find his balance at the end of this
transaction period.

Withdrew $30
Withdrew $20
Deposited $15
Withdrew $10
Withdrew $25
Balance

review
order the integers from least to greatest.

33. −5, 4, −1, 2

34. −1, −6, −10, −2, 0

35. 5, −3, −1, −2, −7

37. |−12|

38. | −1_23 |

Find each absolute value.

36. |8|
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subtracting integers

Lesson 11

T

he record high temperature in Portland, Oregon is 107° F. The lowest temperature on record in Portland
was −3° F. What is the difference between these temperatures?
107 − (−3) = ?

?

−3° 0°

100° 107°

When subtracting integers, one method is to make the expression into an addition expression by adding the
opposite. The difference in high and low temperatures in Oregon can be found by adding the opposite.
107 − (−3) = ?
107 + (+3) = 110° F
The difference between the highest and lowest temperatures in Portland is 110° F.

examPle 1

use a number line to find the value of −2 − 3.

solution

−2 − 3 is −2 − (+3)
Add the opposite and use the number line to find the value.
−3
−2
−8 −7 −6 −5 −4 −3 −2 −1 0

1 2

3

4 5

−2 + (−3) = −5

6 7

8

Lesson 11 ~ Subtracting Integers
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examPle 2

use integer chips to find the value of −5 − (−4).

solution

Subtract the integers by adding the opposite: −5 + 4

+

=

Zero pairs are removed.

−5 − (−4) = −1
examPle 3

The melting point of mercury is approximately −39° C. The melting point of
chlorine is approximately −101° C. how much higher is mercury’s melting point
than chlorine’s melting point?

solution

Subtract the melting point of chlorine from the melting point of mercury.
−39 −(−101)
Add the opposite.
−39 + 101
Find the sign of the larger absolute value and then subtract.
101 − 39 = 62° C
Mercury’s melting point is 62° C higher than chlorine’s melting
point.

exercises
1. Explain how to change an integer subtraction expression into an integer addition expression. Give an
example.

use a number line to find each difference.

2. −4 − 2

3. 7 − (−1)

4. 5 − 4

5. 1 − 6

6. −3 − (−3)

7. 8 − (−2)

8. The current balance of Amber’s bank account was $15. She withdrew $21. Find the new balance in her
account.

Find each difference. use integer chips, a number line or the integer subtraction and addition rules.

9. 8 − 2

10. 5 − (−3)

11. −9 − 4

12. −7 − 4

13. −9 − (−10)

14. 18 − (−2)

15. 40 − 15

16. 17 − 19

17. 6 − (−12)

18. −13 − 5

19. −3 − 10

20. −8 − (−8)
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21. At 20,320 feet above sea level, Mount McKinley in Alaska is the highest

point in the United States. The lowest point in the United States is in
Death Valley, California. Death Valley is 282 feet below sea level. Write a
subtraction expression to determine the difference in elevation between
the highest and lowest points in the United States. Find the difference.

22. Write a subtraction expression that involves two negatives and has a positive
answer.

determine if each statement is always true, sometimes true or never true.

23. A positive number minus a positive number is a positive.
24. A negative number minus a negative number is a negative.
25. A negative number minus a positive number is a positive.
26. A positive number minus a negative number is a positive.

review
Find the value.

27. 4.1 + 5.08

28. 3(5.6)

29. 12.3 − 8.9

30. 6.4 ÷ 4

31. 7.28 + 3 + 6.8

32. 2.3(7.1)

t ic -t Ac -t oe ~ h igh s

AnD

l ow s

Write a paper about the record high and low temperatures across the United
States. Include the following in your paper:
step 1: Predict which state(s) you believe might have the highest record temperature and which state(s)
might have the lowest record temperature. Explain why you chose those states.
step 2: Research the record high and low temperatures in at least 10 different states including Oregon.
Create a table and record the state, the highest and lowest temperatures recorded in that state
and the date each occurred.
step 3: Find the range (largest minus smallest) between the highest and lowest temperature in each of
the states in step 2. Did your findings surprise you? Why or why not?

Lesson 11 ~ Subtracting Integers
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multiPlying integers

Lesson 12

M

ultiplication can be described as repeated addition. When you learned to multiply positive whole
numbers, you may have learned that 4(2) is the same as saying “four groups of two”.
exPlOre!

number JumPing

step 1: Draw four number lines, each from −8 to 8.
step 2: Use the first number line to model the solution to 4(2). Do this by starting at 0 and moving “four
groups of two” to the right. Why do think you moved to the right? What is the solution to 4(2)?

−8 −7 −6 −5 −4 −3 −2 −1 0

1 2

3

4 5

6 7

8

step 3: Use the second number line to model the solution to 4(−2). Do this by starting at 0 and moving
“four groups of negative two”. Which direction will you be moving? What is the solution?
step 4: Illustrate −4(2) on the third number line. Do this by starting at 0 and moving “the opposite of four
groups of two”. Which direction did you move to illustrate the “opposite of four groups of two”?
What is the solution?
step 5: On the last number line, show the solution to −4(−2). Start at 0 and move “the opposite of four
groups of negative two.” What is your solution? Explain to a classmate how you got your solution.
step 6: Use the number lines to help you determine which type of answer (positive or negative) you think
you will get for each situation. Explain your reasoning.
a. The product of two positive integers.
b. The product of a positive and negative integer.
c. The product of a negative and positive integer.
d. The product of two negative integers.

use rePeAted
AddItIon on nuMBer
LInes to heLP you
MuLtIPLy Integers.
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examPle 1

Find each product.
a. 5(−4)

solutions

a. This product can be read “five groups of negative four”. The integers have different
signs so the product is negative. The solution is −20.

b. −2(−3)

−24 −20 −16 −12 −8

−4

0

4

8

12

16

20

24

b. This product can be read “the opposite of two groups of negative three”. Move two
groups of negative three and then find the opposite. The integers have the same
signs so the product is positive. The solution is 6.

−6

−5

−4

−3

−2

−1

0

1

2

3

examPle 2

A submarine descends below the water’s surface
at a rate of 50 meters per minute. Find the integer
that represents the submarine’s position relative
to the surface of the water after 6 minutes.

solution

Write an expression to represent the situation.
−50(6)

4

5

6

+

+

+

−

−

+

+

−

−

The two integers have different signs so the
product is negative.
−50(6) = −300 meters
The submarine’s position after 6 minutes is −300 meters.
Lesson 12 ~ Multiplying Integers
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Multiplying more than two integers together does not require special rules. It can be done by multiplying two
integers first and then continuing to multiply the product by the other integers.
examPle 3

Find the value of 2(−5)(−4).

solution

Multiply the first two integers.
Multiply the product by the last integer.

2(−5) = −10
−10(−4) = 40

2(−5)(−4) = 40

exercises
1. Can the same rules be used to determine the sign of an integer sum and an integer product? Give at least
one example to prove your answer.

2. Explain how you can look at an integer multiplication expression and determine if the product is negative
or positive.

Model each product using a number line.

3. 3(2)

4. 6(−1)

5. −3(−4)

Find each product. use a number line or the integer multiplication rules.

6. 5(−8)

7. −1(1)

8. −4(−9)

9. −7(−2)

10. 6(−10)

11. −11(5)

12. 12(3)

13. −9(−2)

14. 6(−15)

15. −3(4)

16. 6(−1)

17. −3(−4)

18. 13(−2)

19. −4(−5)

20. 4(−5)

21. Allison withdrew $7 from her savings account every day. If she continued to do this for a total of 5 days,
find the integer that represents the change in the value of her savings account.

22. José is making iced tea. He has ice cubes which he uses to cool the iced tea.
Each ice cube lowers the temperature of the liquid by 2° F. He adds 5 ice
cubes. What integer represents the change in temperature of the iced tea
when he adds the 5 ice cubes?

23. Curtis enjoys scuba diving with his family during the summer. When he

dives into the water, he descends 4 feet per second. What integer represents
his position relative to the water’s surface after 9 seconds?
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24. The price of a stock drops $3 each day for 7 days.

a. What integer represents the total change in the price of the stock?
b. The stock was worth $50 before the price began dropping. What is the price of the stock after the
drop in price?

determine if each statement is always true, sometimes true or never true.

25. A positive number times a positive number is positive.
26. A negative number times a negative number is negative.
27. A negative number times a positive number is negative.
Find each product.

28. −3(5)(2)

29. 6(−4)( −1)

30. −2(−2)(−2)

31. −10(4)(3)

32. −2(3)(5)(−10)

33. −1(−1)( −3)(−6)

review
Find each value. use integer chips, a number line or the integer subtraction and addition rules.

34. −2 + 7

35. 8 − (−2)

36. −9 + 4

37. −7 − 4

38. −9 + (−10)

39. 1 − (−2)

40. 30 + (−12)

41. 27 − 32

42. −6 + (−1)

43. Jonathan and Belinda were playing a board game. Belinda moved her game piece forward 7 spots from
the starting point on her first turn. She moved backwards 5 spots on her next turn. On her third turn,
she moved forward one spot. Write an integer sum to represent this situation and find the integer that
represents her current position on the board from the starting point.

t ic -t Ac -t oe ~ h i s t or y

oF

intege rs

Research the history of integers. When were negative numbers first used? Who
invented integers? What were integers first used for? Write a 1–2 page paper explaining
the history of integers. Include as much information as you can in an organized manner.
Include a bibliography to cite your sources.

Lesson 12 ~ Multiplying Integers
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dividing integers

Lesson 13

D

ivision and multiplication are inverse operations. Inverse operations are operations that undo each other.
Look at the following multiplication and division fact families.
Multiplication equations
related division equations
6(4) = 24
24 ÷ 6 = 4
or 24 ÷ 4 = 6
−6(4) = −24
24 ÷ −6 = −4 or −24 ÷ 4 = −6
6(−4) = −24
−24 ÷ 6 = −4 or −24 ÷ (−4) = 6
−6(−4) = 24
24 ÷ (−6) = −4 or 24 ÷ (−4) = −6
The related multiplication and division expressions above show that when two integers have the same sign
their quotients are positive. When two integers have different signs, their quotient is negative. These integer
division rules follow the same rules that you followed when multiplying integers.

examPle 1

Find each quotient.
a. 40 ÷ (−5)

solutions

a. 40 ÷ (−5)
The two integers have different signs so
the quotient is negative.
Find the quotient of the absolute values
of the numbers.
Use the correct sign on the quotient.
Check with the related multiplication fact.

−20
b. ___
−2

+÷−=−
40 ÷ 5 = 8
40 ÷ (−5) = −8
−5(−8) = 40

−20
b. ___
−2

The two integers have the same sign so
the quotient is positive.
Find the quotient of the absolute values
of the numbers.
Use the correct sign on the quotient.
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−÷−=+
20 ÷ 2 = 10
−20 = 10
___
−2

examPle 2

rita’s family went hiking last weekend at Multnomah Falls. They walked to the top
of the falls and then turned around to come back down.
It took them 15 minutes to descend 600 feet in elevation.
What integer represents their change in elevation each
minute?

solution

Since the family is descending 600 feet, the integer will be
written as a negative number.
−600 ÷ 15 = −40
The family’s elevation change is represented by −40 feet per
minute.

exercises
1. What are the similarities or differences in the integer multiplication and division rules?
2. What is a related multiplication expression for 12 ÷ (−2) = −6?
Find each quotient.

3. −8 ÷ 2

−30
4. ___
−6

5. 18 ÷ 9

6. 28 ÷ (−4)

7. −80 ÷ (−10)

8. ___
−9

−8
9. __
−1

12. −6 ÷ 6
100

15. ___
−25

−36

10. −35 ÷ 7

11. −56 ÷ (−8)

24
13. __
4

14. −36 ÷ (−6)

16. −70 ÷ (−10)

17. 18 ÷ (−3)

18. A glacier in Greenland is shrinking in size. Over the last five years, the

glacier shrank 30 feet in elevation. What integer represents the change
in elevation of the Greenland glacier each year over the past five years?

19. Tom withdraws the same amount from his bank account every week.

He has withdrawn $60 over the past four weeks. What integer represents
the weekly change in his bank account?

Lesson 13 ~ Dividing Integers
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20. Lola has been unlucky while playing a game with her brother. She lost 18 points on her
last three turns. She lost the same amount of points on each turn. Find the integer that
represents the amount of points she has lost per turn.

determine if each solution is positive or negative without doing any calculations.

21. 274(31)

22. −405 ÷ (−90)

23. 98(107)

24. −357 + 89

25. 602 + 481

26. −925 − 471

review
Change each improper fraction into a mixed number in simplest form.
21
27. __
5

17
28. __
3

12
29. __
4

32

31. __
4

42

27
32. __
7

30. __
6

Change each mixed number into an improper fraction.

33. 3 _12

34. 6 _25

35. 5 _34

36. 1 _58

37. 6 _13

38. 2 _56

t ic -t Ac -t oe ~ i n t e ge r m oDe l s

+

In this block you learned how to perform some integer
operations using models (integer chips or number lines).
Create a brochure explaining how to use integer chips for
one operation (+, −, ×, ÷) and how to use the number line for a different operation. Include a second
operation for each type of model. On one panel of the brochure, include information about why models
may be helpful for some students.
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t ic -t Ac -t oe ~ i n t e ge r Bi ngo
Create a worksheet that has 6 of each type of integer operations (sums,
differences, products and quotients). Allow room for others to put their answers
on the worksheet. On a separate sheet type the answers to the integer expressions.
No two answers can be the same. Create a blank BINGO card with a free space
in the center of the card. The cards should have 5 rows and 5 columns.
To play the game, participants will find the value of the expressions and place their
answers anywhere on the BINGO card. The person in charge of the activity will
call out the answers to expressions in no particular order. Participants cross off the boxes with the
corresponding answers. The game can be played for a normal BINGO and then continued on for a
blackout. All participants that get a blackout will have found the value of all 24 expressions correctly.
Lead your BINGO activity with at least three other people. Once you have completed the activity,
collect their BINGO cards and turn them in to your teacher along with your worksheet, answer key
and blank BINGO card.

t ic -t Ac -t oe ~ c A r D g A m e
Use a regular deck of playing cards for this activity. Take out all the face
cards (Jacks, Queens and Kings). Each black numbered card represents one of the
positive integers (for example, ♣4 = +4). Each red numbered card represents one of
the negative integers (for example, 7 = −7).
Create a card game that can be played with two people. The card game must make
the players use integer operations to win “points”. Be creative with your rules.
Some ideas to think about:
◆ Does each player get half the cards? Five cards? Ten cards?
◆ Are players trying to find pairs that add, subtract, multiply or divide to a certain amount?
◆ Does one player get points if the sum is negative and the other player get points if the sum is
positive?
◆ Is there one card that is “wild”?
Once you have designed your game, ask two different pairs of people to try it out. Ask each player to
write a short review of your game once they have played it. Read the reviews and write a one-page paper
summarizing the feedback. Also include in your paper any changes you would make in the rules before
the game was played again. Turn in your paper along with an updated set of rules for your game.

Lesson 13 ~ Dividing Integers
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POwers and exPOnents

Lesson 14

W

hen an expression is the product of a repeated factor, it can be written using a power. A power consists
of two parts, the base and the exponent. The base of the power is the repeated factor. The exponent shows the
number of times the factor is repeated.
exponent

base
power

repeated factor

expanded form

It is important to know how to read powers correctly.
Power

reading the expression

expanded
Form

Value

5²

“five to the second power”
or
“five squared”

(5)(5)

25

(−4)³

“negative four to the third power”
or
“negative four cubed”

(−4)(−4)(−4)

−64

3⁴

“three to the fourth power”

3∙3∙3∙3

81

exPlOre!

POsitive

r

egative?
O n

step 1: Copy the table below.
Base

Base squared

Base Cubed

Base to the
Fourth Power

Base to the
Fifth Power

−2
−1
1
2

step 2: Fill in the table by writing each power in expanded form. Find the value of the power. The table has
been started for you below.
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Base

Base squared

Base Cubed

−2

(−2)²
(−2)(−2) = 4

(−2)³
(−2)(−2)(−2) = −8

Lesson 14 ~ Powers And Exponents

Base to the
Fourth Power

Base to the
Fifth Power

exPlOre!

cOntinued

step 3: Some of the answers are positive and some answers should be negative. Do you notice any patterns
that would help you determine the sign of a power just by looking at the base and the exponent?
step 4: Use your pattern to determine the SIGN of each power. You do not need to find the value.
a. 8⁵
b. (−9)⁴
c. (−6)¹¹
d. (−4)⁸
e. 12²
f. (−1)¹⁷
step 5: The expressions −3² and (−3)² are not equal. Explain why the two expressions are not equal and
find the value of each expression.

examPle 1

Write the numerical expression as a power.
a. (5)(5)(5)(5)
b. (−11)(−11)
c. 7 ∙ 7 ∙ 7 ∙ 7 ∙ 7 ∙ 7

solutions

a. 5⁴

examPle 2

Write each power in expanded form and find the value.
a. 8²
b. (−1)⁵
c. −4⁴

solutions

a. Expanded Form: 8 ∙ 8
Value: 64

b. (−11)²

c. 7⁶

b. Expanded Form: (−1)(−1)(−1)(−1)(−1)
The exponent is odd so the answer will be negative.
Value: −1
c. Expanded Form: −(4)(4)(4)(4)
The expression −4⁴ should be read “the opposite of four to the fourth power”.
4⁴ = 256 so the opposite of 256 is −256.
Value: −256

Lesson 14 ~ Powers And Exponents
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exercises
1. Using the power (−2)³, what number represents the:
a. base?
b. exponent?
c. value of the power?

2. Explain in words the difference between (−5)² and −5².
Write the numerical expression as a power.

3. 9 ∙ 9 ∙ 9 ∙ 9

4. (−2)(−2)(−2)

5. (10)(10)

6. (−3)(−3)(−3)(−3)(−3)(−3)

7. (8)(8)(8)(8)(8)

8. 12 ∙ 12 ∙ 12

determine if the value of each power will be positive or negative.

9. 15³

10. (−22)⁶

11. −7²

12. (−3)⁹

13. (−38)⁴

14. (−11)⁷

Write each power in expanded form and find the value.

15. 4²

16. (−1)⁵

17. ( _12 )²

18. 10²

19. 3⁴

20. (−2)³

21. (−7)²

22. ( _23 )³

23. 4⁵

Copy and complete each statement using <, > or =.

24. (−2)²

25. 3²

−2²

(−3)²

26. 5²

27. The volume of a cube can be calculated using the formula v = lwh.
a. Write the volume of the cube shown in expanded form.
b. Write the volume of the cube as a power.
c. Find the value of the volume of the cube.

2⁵
5

5

5

28. Maggie planned a 40th birthday party for her mother. She called six of her mother’s
friends and asked them to each call six more friends. Those people each called six
more people.
a. Write the number of contacted people as a power.
b. How many people were contacted in all?
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review
Find the value of each integer expression.

29. 50 +(−30)

30. −8(2)

31. 24 ÷ (−3)

32. −7 −2

33. −4(−5)

34. −1+(−5)

35. 2 − 12

36. −50 ÷ (5)

37. 6(−7)

38. 3 + 43

39. 6 −(−1)

40. −3(−9)

t ic -t Ac -t oe ~ i n t e ge r e x P on e n t s
1. Copy the table below on the top half of a piece of paper. Use a calculator
to fill in the value of each power. Convert each value to a fraction in
simplest form.
25
4
1
For example: 5² = 25 = __
or 5−² = 0.04 = ___
= __
1
100 25
Power

Value of Power (decimal)

Value of Power (fraction)

2

1

22
23
24
2−4
2−3
2−2
2−1

2. On the same sheet of paper, summarize your findings about negative exponents. Use your findings
to predict the values of each power as a fraction. Check your answers using a calculator and fill in
the “Value of Power (decimal)” column.
Power

Value of Power (decimal)

Value of Power (fraction)

5

1

5−1
3²
3−2
4²
4−2
92
9−2

Lesson 14 ~ Powers And Exponents
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Order OF OPeratiOns

Lesson 15

T

he 12 members of Weston Junior High’s Karate Team want to enter a
karate tournament. There is a team entry fee of $100 and an additional fee of
$8 per person. Their coach writes an equation that will allow them to figure
out the total cost to enter the tournament.
Cost = 100 + 12(8)
One team member believes it will cost the team $896 to enter the
tournament. Another team member disagrees. He believes it will cost $196.
Look at their calculations below. Who do you agree with?
team Member #1
100 + 12(8)
= 112(8)
= $896

team Member #2
100 + 12(8)
= 100 + 96
= $196

Mathematicians have established an order of operations. The order of operations are rules which should be
followed when evaluating an expression with more than one operation. Using the correct order of operations
would help the karate team calculate the total cost to enter the tournament. In this situation, Team Member #2
was correct. It will cost $196 for the team to enter the karate tournament.
The order of operations for expressions includes grouping symbols, powers, multiplication, division, addition
and subtraction. All operations inside grouping symbols must be completed before any of the other steps are
completed. Two types of grouping symbols you will learn how to work with are parentheses and the fraction
bar.
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examPle 1

Find the value of each expression.
a. 4(−5 + 3) − 7

solutions

examPle 2

a. Add the integers inside the parentheses.
Multiply 4 and −2.
Add the opposite.

= 4(−2) − 7
= −8 − 7
= −15

b. Add the integers inside the parentheses.
Find the value of 4².
Divide 16 and 2.
Subtract 8 from 27.

= 27 − (4)² ÷ 2
= 27 − 16 ÷ 2
= 27 − 8
= 19

Find the value of each expression.
−5(−7) + 14
a. _________
2−5

solutions

b. 27 − (1 + 3)² ÷2

(6 − 9)²
b. ______ + 5
2−3

a. Multiply in the numerator.

−5(−7) + 14 ______
_________
= 35 + 14
2+5
2+5

Add the values in the numerator.

49
= ____
2+5

Add the values in the denominator.

49
= __
7

Divide the numerator by the denominator.

=7

b. Add the opposite in the parentheses.

(6 − 9)²
(−3)²
______
+ 5 = ____ + 5
2−3
2−3

Find the value of (−3)².

9 +5
= ____
2−3

Add the opposite in the denominator.

9 +5
= __
−1

Divide numerator by denominator.

= −9 + 5

Add the integers.

= −4

Lesson 15 ~ Order Of Operations

67

exPlOre!

Fact PuZZle

use the order of operations to find the answers to these oregon facts.
step 1: The John Day River is a tributary of the Columbia River in Northeastern Oregon. How long is the
river in miles?
2( 4 + 6 )² − 9( −9 )
_______
4−3

step 2: The hazelnut was named the state nut by the Oregon Legislature in
1989. What percent of the entire U.S. commercial crop of hazelnuts
does Oregon grow?
5(−3 + 7)² + 11 ∙ 2 − 3
step 3: Oregon is home to the smallest park in the world. Mill Ends Park in Portland is how many square
inches?
11 ∙ 10 + 30(−2 + 12) + 6 ∙ 7
step 4: How many four-year public universities are in the Oregon University System?
10
( 5 − 8 )² + ____
4−9

step 5: The driest spot in Oregon is the Alvord Desert which is in the rain shadow of Steen Mountain.
Approximately how many inches of rain does the Alvord Desert get annually?
−24 − 4(4)(−2)

exercises
Find the value of each expression.
8 + 12
1. _____
6−1

2. 7( 1 + 3 ) − 6

3. ( −2 + 3 )² − 8

( 3 + 5 )²
4. ______
+ 2( 5 − 11 )
2

5. −20( 2 + 2 ) − 10

−6 4
6. _______

22 − 5( 2 + 1 )
7. _________
−3 + ( −4 )

8. 5( 7 − 1 )² − 10 ∙ 2

3 + −7
9. 5 + ______
2

6²
12 + 4 + __
10. _____
9
6−4
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11. ( 4 − 2 )³ − 2 ∙ 4

( )
( −3 + 1 )³

(

)

12. −7( 3 ∙ 4 − 7 )

13. 18 + 2( −5 − 10 )

5 ∙ 9 − 10
14. _______
5 − ( −2 )

15. ( 10 − 3 )² + ( −1 )²

16. The Booster Club sold tickets to Saturday’s basketball tournament. Admission

with Student ID was $2 per person. Regular admission was $5. The booster club
sold 120 student tickets and 50 regular tickets.
a. Write an expression to represent the total amount of money the Booster
Club collected in ticket sales.
b. How much money did the Booster Club collect?

17. Three friends order a pizza for $14, a two-liter bottle of soda for $3 and a tub of cookie dough for $4. They
want to evenly split the total cost. Write an expression to represent this situation. Determine how much
each person owes.

18. Explain why it is necessary to have an order of operations in mathematics.
19. Create an expression with at least five numbers and two different operations that has a value of 12.
Insert one set of parentheses in each numerical expression so that it equals the stated amount.

20. 5 + 3 + 9 ÷ 3 = 9

21. 15 + 1 ∙ 4 − 2 ∙ 3 = 58

review
Write each power in expanded form and find the value.

22. 6²

()

25. _12 ²

23. (−3)³

24. 12²

26. −5²

27. (−1)⁴

Find the value of each integer expression.

28. 6 + (−2)

29. −7(−9)

50
30. ___
−25

31. −8 − (−7)

32. −4 + (−5)

33. −1(−11)

t ic -t Ac -t oe ~ e quA l s 30
Use all the integers in each set below to find an expression that equals 30. You
can use addition, subtraction, multiplication and/or division. You may also
use parentheses to group numbers, if needed. Check the answers using the order of
operations.

1. −5, 3, −2

2. 7, 40, −3

3. 1, 4, −5, 5

5. 8, −1, −3, 6

6. 3, 6, 7, −9

7. −5, −15, 9, −1

4. 6, −4, 10, 2

Lesson 15 ~ Order Of Operations
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review

absolute value
base
cubed
exponent

BLoCK 2

vocabulary
integer
inverse operations
negative number
opposite
order of operations

positive number
power
squared
zero pair

Lesson 8 ~ Understanding Integers
Find the opposite of each number.

1. 6

2. −9

3. −11

4. Draw a number line that goes from −5 to 5. Graph the number −3 and its opposite.
Find each absolute value.

5. |7|

6. |−3|

Write an integer to represent each situation.

8. The buried treasure is 18 feet below the ground.
9. Cameron owes his mother $5.
10. Quinn’s stock increased by $9.
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7. |−46|

Lesson  ~ Comparing Integers
Copy and complete each statement using < or >.

11. 9

12. 5

11

0

13. 0

−2

order the integers from least to greatest.

14. 5, 0, −4, 1

15. 7, −3, −2, 0, 2

16. −1, −9, −6, −12, −3

17. Use the table below.

a. Copy and complete the table by using an integer to describe each week’s activity.
b. List the integers that represent the stock activity from least to greatest.
technogram stock Account Activity
Week

Activity

1

Increased by 5 points

Integer

2

Dropped 3 points

3

Gained 10 points

4

Fell 7 points

5

Decreased by 6 points

Lesson 1 ~ Adding Integers
Find each sum. use integer chips, a number line or the integer addition rules.

18. −5 + (−3)

19. −6 + 2

20. 10 + (−4)

21. 11 + 10

22. −20 + (−3)

23. −4 + 4

24. 7 + (−6)

25. −31 + (−2)

26. −1 + 9

27. Rebecca withdrew $22 from her account on Thursday. She deposited $10 in her account on Friday. What
integer represents the total change in her account over those two days?

28. Mitchell was in a two-day golf tournament. His score was +4 on the first day. On the second day, he
scored −6. What was his overall score for the entire tournament?

Lesson 11 ~ Subtracting Integers
Find each difference. use integer chips, a number line or the integer subtraction and addition rules.

29. 11 − 3

30. 9 − (−4)

31. −5 − 2

32. −10 − 1

33. −8 − (−10)

34. 21 − (−4)
Block 2 ~ Review
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35. 7 − 15

36. 29 − 19

37. 70 − (−31)

38. Victor dove off a high dive that was 30 feet above the water. When he dove he was able
to touch the bottom of the pool 10 feet below the water’s surface. Write and solve a
subtraction expression to determine the difference in height between the height of the
board and the lowest point of his dive.

Lesson 12 ~ Multiplying Integers
Find each product. use a number line or the integer multiplication rules.

39. 5(−6)

40. −1(4)

41. −9(−9)

42. −10(−2)

43. 6(−8)

44. −12(3)

45. 9(5)

46. −5(−3)

47. 7(−11)

48. Nigel withdrew $15 from his savings account every week for 6 weeks. Find the integer that represents the
change in value of his savings account after 6 weeks.

49. Leilah made soup at a homeless shelter. The soup was too hot to serve. Leilah used ice cubes to cool the
soup. Each ice cube lowered the temperature of the liquid by 3° F. She added 4 ice cubes to the soup.
What integer represents the change in temperature of the soup when she added the 4 cubes?

Lesson 13 ~ Dividing Integers
Find each quotient.

50. −16 ÷ 8

−35
51. ___
−5

52. 28 ÷ 7

53. 40 ÷ (−2)

54. −99 ÷ (−11)

15
55. __
−3

−8
56. __
−8

57. −42 ÷ 6

58. −24 ÷ (−4)

59. A small airplane is 2,000 feet above the ground. The pilot begins to descend in order to land the plane.
It takes the pilot 4 minutes to reach the ground. Assuming the plane is descending at a constant speed,
what integer represents the plane’s change in elevation per minute?

60. Amadeus lost 40 points over the last five rounds of a card game he is

playing with his friends. He lost the same number of points during each
round. Find the integer that represents the amount of points he lost per
round.
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Lesson 14 ~ Powers and Exponents
Write the numerical expression as a power.

61. 4 ∙ 4 ∙ 4 ∙ 4 ∙ 4

62. (−7)(−7)(−7)

63. (1)(1)(1)(1)

Write each power in expanded form and find the value.

()

64. 8²

65. (−6)²

66. _13 ²

67. 12²

68. (−3)³

69. −1⁴

Copy and complete each statement using <, > or =.

70. (−3)²

−3²

71. 4²

2⁴

72. 6²

3³

Lesson 15 ~ Order of Operations
Find the value of each expression.

73. 5( 4 + 2 ) − 3

−3 + 31
74. ______
(
)

75. ( 9 + 2 )² − 9 ∙ 3

( 4 + 6 )²
76. ______
+ 3( 4 )
4

77. −10( −7 + 11 ) + 5

−8( 2 )
78. _______

6 − −1

( −3 + 1 )³

79. The circus in town last weekend was sold out. They sold 200 youth tickets for $4 each and 140 adult

tickets for $10 each.
a. Write an expression to represent the total amount of money the circus brought in last weekend.
b. How much money did the circus make in ticket sales?

80. Five siblings bought take-out for their family’s dinner. They split three meals. The meals cost $14, $12
and $9. They divided the total cost equally among them.
a. Write an expression to represent the total amount each sibling will need to contribute.
b. How much did dinner cost for each sibling?

Block 2 ~ Review
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k im
PhArmAcist
milton-FreewAter, oregon

CAreer
FoCus

I am a pharmacist. I work in a pharmacy located inside a hospital. My
responsibilities include giving medications to patients and monitoring
medication profiles to be sure patients receive appropriate care. I work with
doctors, nurses and other health professionals to ensure patients get the best
possible therapy in our center. Much of a pharmacist’s job is providing
information and recommendations about different medications, especially
making sure people get the right dosage of medicine. It also includes making
sure patients are aware of any allergies they might have to different medications.
Pharmacists can also work in retail stores, clinics or mail order pharmacies.
Pharmacists use math daily. I calculate doses of medications based on information such as the height
and weight of a patient. Some patients require special calculations to make sure their medicines are
dosed correctly. For example, children get different amounts of medications than adults do. Some
medicines, called antibiotics, require constant monitoring to make sure the dose is high enough to
treat an infection, but not high enough to cause harm to the patient. I use math to interpret data and
adjust dosages in those situations.
A pharmacist must have a doctor of pharmacy degree from a college or school of pharmacy. An applicant
to such a program must have completed at least two years of college which include courses in math and
science. Most pharmacy programs also require applicants to take an admissions test. I had to pass a
national pharmacy exam as well as a law exam in order to get my license after graduating. Continuing
education is required because new medical information and medications are constantly being developed.
A new pharmacy graduate can expect to earn $85,000 to $95,000 per year. On average, pharmacists earn
between $96,000 and $117,000 per year.
I love my job. I have the opportunity to help people in my community when they are very sick. I live in
a small town and know many of the patients who are treated in our hospital. I am proud that I have used
my special skills to make sure people get the correct dose of medications in the safest way possible.
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