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Integers and Transformations

Introduction
In this workbook, you will be introduced to the topic of integers and transformations. The set of numbers 
that you use for math will grow to include negative numbers. You will use a number line to represent and 
compare integers. You will learn about absolute value to show the distance of an integer from zero. You will 
learn the four basic operations for integers (addition, subtraction, multiplication, and division). You will find 
that operations with integers are similar to operations with whole numbers, but the rules made it easy to 
determine the sign of the result. For instance, we know that 5 × 6 = 30, so -5 × 6 = -30 because the signs of 
the factors are different.

Your knowledge of the coordinate plane will expand to include all four quadrants and to include negative 
coordinates. You will learn about three transformations that preserve size and shape while a figure moves 
in the coordinate plane: translations, reflections, and rotations. You will see similarities between reflections 
and line symmetry.

You will use integers frequently in your future math studies and learn more about transformations and the 
coordinate plane as you begin to see the connection between algebra and geometry.

Objectives
Read these objectives. The objectives tell you what you will be able to do when you have successfully 
completed this LIFEPAC®. When you have finished this LIFEPAC, you should be able to:

z	 Represent integers as points on the number line.

z	 Compare and order integers.

z	 Find the absolute value of a number.

z	 Add, subtract, multiply, and divide with integers.

z	 Know that translations, reflections, and rotations preserve size and shape.

z	 Determine the effect of a translation or a reflection on a point in the coordinate plane.

z	 Identify whether a figure has been rotated, and the degree of rotation.

z	 Identify line symmetry.
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1. INTEGERS

Negative 8 and positive 8 are examples of  
integers, a set of whole numbers and their 
opposites. In this lesson, we will explore 

integers and see how they are used in everyday 
life. We will also see how numbers like negative 
8 and positive 8 go together.

Objectives
Review these objectives. When you have completed this section, you should be able to:

z	 Represent integers as points on the number line.

z	 Know that zero pairs are opposite integers and add to zero.

z	 Represent integers in everyday life.

z	 Compare and order integers.

z	 Find the absolute value of a number.

z	 Compare and order absolute value numbers.

z	Use absolute value in order of operations.

z	Graph ordered pairs on the coordinate plane, in all four quadrants.

Vocabulary
absolute value. The distance from zero on the number line.

coordinate plane. A two-dimensional system in which a location is described by its distance from 
two intersecting, perpendicular axes.

integer. A number belonging to the set made up of the whole numbers and their opposites.

natural number. A number belonging to the set made up of the counting numbers: 1, 2, 3, and so on.
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INTEGERS
When you began your math education long 
ago, perhaps before you were in school, you 
learned to count:

1, 2, 3, 4, ...

This group of numbers is called the set of natu-
ral numbers, or counting numbers.

Somewhere along the way, probably when you 
learned to add and subtract, you used a num-
ber line to help you see the distance between 
numbers. You also learned about a special 
number called zero.

This group of numbers is called the set of 
whole numbers. It includes the natural num-
bers and zero.

Now we will add another group of numbers to 
the set of whole numbers: the opposites of all 
the natural numbers. Together, with zero, the 
set of natural numbers and their opposites is 
called the set of integers.

So, natural numbers, (or positive numbers), 
their opposites (negative numbers), and zero, 
make up the set of integers. Each positive num-
ber and its opposite negative number, is the 
same distance from zero. For example, 8 is 8 
more than zero, and -8 is 8 less than zero.

negative number. A number that is less than zero.

number line. A line that graphically represents all numbers.

opposite numbers. Two numbers that are the same distance from zero on the number line but in 
opposite directions.

ordered pair. A group of two numbers written in the order (x, y), where the first value represents 
a horizontal position and the second value represents a vertical position.

origin. The intersection of the x-axis and y-axis.

positive number. A number that is greater than zero.

quadrants. The four sections of the coordinate plane.

whole number. A number belonging to the set made up of zero and the natural numbers.

x-axis. The horizontal axis on the coordinate plane.

x-coordinate. The horizontal distance from the y-axis; written first in an ordered pair.

y-axis. The vertical axis on the coordinate plane.

y-coordinate. The vertical distance from the x-axis; written second in an ordered pair.

zero pair. A pair of numbers whose sum is zero.

Note: All vocabulary words in this LIFEPAC appear in boldface print the first time they are used. If you are not sure of the 
meaning when you are reading, study the definitions given.

0 1 2 3 4 5 6 7 8 109
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This might help!

Just as a minus sign is shown in front of a number to show that it is negative (-8), a plus sign can 
be shown in front of a number to show that it is positive (+8). However, since positive integers 
are natural numbers and we're used to seeing them without a plus sign, it usually isn't shown.

Connections

Although integers are labeled on the number 
line, we can also locate any number between 
the integers such as decimals and fractions.

Example:
Where are the following integers located on the number line: -8, -4, 0, 7?

Solution:
Negative numbers are to the left of zero and positive numbers are to the right of zero.

-8 is located at A because it is 8 units to the left of 0.

-4 is located at C because it is 4 units to the left of 0.

0 is located at D because it is in the middle of the number line. It is neither negative nor 
positive.

 7 is located at G because it is 7 units to the right of 0.

0

A B C D E F G H

1 2 3 4 5 6 7 8 109-10 -9 -8 -7 -6 -5 -4 -3 -2 -1

0

0.57

1 2-2 -1

  3- __
  4

0

integers

8 8

1 2 3 4 5 6 7 8 109-10 -9 -8 -7 -6 -5 -4 -3 -2 -1
negative numbers positive numbers
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Example:
Find the opposite of each number on the number line: 

-3, 5, -9

SOLUTION:
We can use the number line to locate the numbers and find the opposite number the same 
distance from 0.

	
	

z	 -3

The opposite of -3 is 3 because each number is 3 from zero. Together, -3 and 3 make 0.

z	 5

The opposite of 5 is -5 because each number is 5 from zero. Together, 5 and -5 make 0.

z	 -9

The opposite of -9 is 9 because each number is 9 from zero. Together, -9 and 9 make 0.

0 1 2 3

33

4 5 6 7 8 109-10 -9 -8 -7 -6 -5 -4 -3 -2 -1

0 1 2 3

55

4 5 6 7 8 109-10 -9 -8 -7 -6 -5 -4 -3 -2 -1

0 1 2 3

99

4 5 6 7 8 109-10 -9 -8 -7 -6 -5 -4 -3 -2 -1

ZERO PAIRS
Together, integer opposites add to zero and are 
called zero pairs.

If you had $8 (+8) and then spent $8 (-8), you'd 
have $0. Or, if you owed someone $8 (-8) and 
repaid that person $8 (+8), you'd now owe $0.
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Let's Review!
Before going on to the practice problems, make sure you understand the main points of this 
lesson.

 9 Integers are the set of natural numbers, their opposites, and zero.

 9 Negative integers are the same distance from zero as their opposite.

 9 Together, integer opposites make zero.

Example:
Name the integer that goes with each situation:

1. A deposit of $30 in a bank account.

2. A fish swimming 200 feet below the surface of the ocean.

3. Julius Caesar was born in 100 BCE.

4. An airplane flying at an elevation of 20,000 feet.

Solution:
1. +30: $30 is added to the account.

2. -200: the distance is below sea level.

3. -100: the date is 100 years before the Common Era.

4. +20,000: the airplane is flying 20,000 feet above sea level.

Thinking of integers in real-life situations is a good way to understand integer relationships.

INTEGERS IN EVERYDAY LIFE
Integers are used in many situations in every-
day life. We've already looked at one common 
example: money. Money owed or spent is  
negative. Money earned is positive. Here are  
a few other examples:

1. Temperature is measured relative to zero 
degrees. It could be 72° (72° above 0) on a 
warm day, or -5° (5 degrees below zero) on a 
cold day.

2. Elevation is measured compared to sea level. 
A mountain might have an elevation of 10,000 
feet above sea level, and a valley could have an 
elevation of -1,200 feet (1,200 feet below sea 
level).

3. Football measures progress forward down 
the field in positive yards. If there is a penalty, 
it is measured in negative yards and the ball is 
moved backwards.
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  Match the following items.

1.1  ________  a number belonging to the set made up of the whole 
numbers and their opposites

  ________  a number belonging to the set made up of the 
counting numbers: 1, 2, 3, and so on

  ________  a number that is less than zero

  ________  a line that graphically represents all numbers

  ________  two numbers that are the same distance from zero 
on the number line but in opposite  
directions

  ________  a number that is greater than zero

  ________  a number belonging to the set made up of zero and the natural numbers 

  ________  a pair of numbers whose sum is zero

Circle the letter of each correct answer.

1.2 Which of the following is not the same set of numbers?
 a. natural numbers b. whole numbers c. positive integers d. counting numbers

1.3 Which of the following is not an integer?
 a. 17 b. -45 c. 0.54 d. 0

1.4 What integer does the arrow indicate?
 a. 6 b. -14 

c. -9 d. -3

1.5 What is the opposite of -3?

 a. 1 ___
9  b. 3 c. -  1 ___

 3  d. -3

1.6 Which situation would be represented by the integer -8?
 a. You earn $8.   b. A hole 8 feet deep. 
 c. A temperature of 8° F.  d. An 8-yard pass.

1.7 Which of the following is not the same as positive 7?
 a. 7   b. the opposite of -7
 c. +7   d. 7 units to the left of 0 on a number line

0 1 2 3 4 5 6 7 8 109-10 -9 -8 -7 -6 -5 -4 -3 -2 -1

a. positive number

b. number line

c. natural number

d. integer

e. opposite numbers

f. negative number

g. whole number

h. zero pair
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Place a check mark next to each correct answer (you may select more than one answer).

1.8 Which numbers are 5 units from zero on a number line? 

 � -5

 � 10

 � 5

 � 1___
5

1.9 Which of the following statements is true of 12 and -12? 

 � They are opposites.

 � They are a zero pair.

 � They are equivalent.

 � They are the same distance from zero.
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Place a check mark next to each correct answer (you may select more than one answer;  
this question, 5 points).

1.01 Which of the following statements is true of 9 and -9?

 � They are a zero pair.
 � They are opposite numbers
 � They have the same absolute value
 � They are equivalent

Circle each correct answer (each answer, 7 points).

1.02 What integer does the arrow indicate?
 a. 4 b. -4 c. -6 d.  1 ___

 4
1.03 Which of the following is not the same as positive 8?
 a. -|-8|   b. 8 units to the right of 0 on a number line 

c. +8   d. the opposite of -8

1.04 What is the absolute value of -7?
 a. 1___

7  b. 7 c. - 1___
7  d. -7

1.05 Given that |-6| > 5, which statement is not true?
 a. -6 is farther from 0 than 5 is on the number line 

b. -6 is greater than 5 
c. 5 > -6 
d. 6 > 5

1.06 Which comparison is not correct?
 a. 2 > -3 b. -7 < -5 c. -9 < 1 d. 0 < -4

1.07 Which group of numbers is listed from least to greatest?
 a.  -2, |-3|, |-4|, 0, 3   b. 8, 6, 5, |-4|, |-1| 

c. |-9|, |-4|, -1, 5, 8   d. |-2|, 3, |-5|, 7, |-9|

1.08 Which temperature is the warmest?
 a. -13°F b. -3°F c. -20°F d. -33°F

1.09 Evaluate the expression: |8| - 2 x |-3| + 4
 a. 6 b. 22 c. 10 d. 42

SELF TEST 1: INTEGERS

0 1 2 3 4 5 6 7 8 109-10 -9 -8 -7 -6 -5 -4 -3 -2 -1
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1.010 Which comparison is correct?
 a. |-3| > |-4| b. |5| > 7 c. 7 < |7| d. -5 < -4

Use this coordinate plane to answer questions 1.011 - 1.012.

1.011 What is the location of point A?
 a. (5, -8) b. (-8, 5)
 c. (8, -5) d. (-5, 8)

1.012 What is the location of point B?
 a. (-2, 9) b. (9, -2)
 c. (2, -9) d. (9, 2)

Use this coordinate plane to answer question 1.013.

1.013 Which point is located at (-5, 4)?
 a. point A b. point B
 c. point C d. point D

1 2 3 4 5 6 7 8 10
X

Y

9

1

2

3

4

5

6

7

8

10

9

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1
B

A

1 2 3 4 5 6 7 8 10
X

Y

9

1

2

3

4

5

6

7

8

10

9

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

B

DC

A
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SCORE TEACHER
initials date

80
100

1.014 In what quadrant would the ordered pair (-6, -9) be located?
 a. I b. II c. III d. IV

Answer true or false. (this question, 4 points)

1.015  ____________  A point located at (0, -6) is the same distance from 0 as the point located at 
(0, 6).
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