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 10  

Sets of Real Numbers 
Reteach 

Numbers can be organized into groups. Each number can be placed into 
one or more of the groups. 

Real numbers include all rational and irrational numbers. All of the 
numbers that we use in everyday life are real numbers. 

• If a real number can be written as a fraction, it is a rational number.  
If it cannot be written as a fraction, it is an irrational number. 

• If a rational number is a whole number, or the opposite of a whole 
number, then it is an integer. 

• If an integer is positive or 0, then it is a whole number. 

You can use these facts to categorize any number. 

A. What kind of number is 10? 
Is it a real number? Yes. 
Is it a rational number? Can it be written 

as a fraction? Yes: 10
1

 

Is it an integer? Is it a whole number or 
the opposite of a whole number? Yes. 
Is it a whole number? Yes. 
So 10 is a real number, a rational 
number, an integer, and a whole number. 

 

B. What kind of number is 9
3

? 

Is it a real number? Yes. 
Is it a rational number? Can it be 

written as a fraction? No. 9
3

 simplifies 

to 3. If you try to find the square root  
of 3, you will get a decimal answer that 
goes on forever but does not repeat: 
1.7320508… This cannot be written as 
a fraction. 

So 9
3

is a real, irrational number. 

Answer each question to identify the categories the given number 
belongs to.
  16  

 1. Is it a real number? _________________ 

 2. Is it a rational number? Can it be written as a fraction? 
_________________ 

 3. Is it an integer? Is it a whole number or the opposite of a whole 
number? _________________ 

 4. Is it a whole number? _________________ 

 5. List all of the categories 16 belongs to.  

 _________________________________________________________________________________________  
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 11  

Sets of Real Numbers 
Reading Strategies: Use a Venn Diagram 

 

 1. A real number is a _________________ or an _________________ number. 

 2. A rational number can be written as a _________________ or a 

_________________. 

 3. Both _________________ and _________________ decimals are rational 
numbers.  

 4. A set of integers is the set of _________________ and _________________ 
whole numbers and zero.  

 5. The whole numbers are the set of _________________ numbers and 
zero.  

 6. Place each number on the proper line on the Venn diagram.  
 a. −5 b. 0.34 c. 11 d. π 
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Sets of Real Numbers 
Success for English Learners 

Problem 1 

 

Classify each number. Use the flowchart to help you. 

 1. 15  ___________ 2. 3
0

 _____________ 3. 1
9

 ___________ 4. 13−  ___________ 

 ________________   ________________   _______________   ________________  

LESSON 
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7−  100
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Sets of Real Numbers 
Practice and Problem Solving: D 

List all number sets that apply to each number. The first one is done for you. 

 1. − 1
2

 2. 3  

 ________________________________________   ________________________________________  

 3. 0.9 4. −3 

 ________________________________________   ________________________________________  

 5. 0.6  6. 18 

 ________________________________________   ________________________________________  

Tell whether the given statement is true or false. Explain your choice. 
 7. All fractions are real numbers. 

 _________________________________________________________________________________________   

 8. All negative numbers are integers. 

 _________________________________________________________________________________________  

Identify the set of numbers that best describes each situation.  
Explain your choice. 
 9. the number of people in a movie theater 

 _________________________________________________________________________________________  

 10. roll a pair of number cubes and take the square root of the sum 

 _________________________________________________________________________________________  

Place each of the given numbers in the correct location on the Venn 
diagram. The first one is done for you. 

 11. 2
3

 

 12. 99−  

 13. 10
11

 

 14. 1,000  
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Ordering Real Numbers 
Reteach 

Compare and order real numbers from least to greatest.  

Order 22 , π  + 1, and 4 1
2

 from least to greatest. 

You can use a calculator to approximate irrational numbers.  

22  ≈ 4.69 

You know that π ≈ 3.14, so you can find the approximate value of π + 1. 

π + 1 ≈  3.14 + 1 ≈ 4.14  

Plot 22 , π + 1, and 4 1
2

 on a number line. 

On a number line, the values of numbers increase as you move from left to right.  
So, to order these numbers from least to greatest, list them from left to right. 

 π + 1, 4 1
2

, and 22  

Order each group of numbers from least to greatest.  

 1. 4, π, 8  2. 5, 17
3

, π + 2 

 ________________________________________   ________________________________________  

 3. 2 , 1.7, −2 4.  2.5, 5 , 3
2

 

 ________________________________________   ________________________________________  

 5. 3.7, 13 , π + 1 6. 5
4

, π − 2, 5
2  

 ________________________________________   ________________________________________  
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Ordering Real Numbers 
Reading Strategies: Connect Words with Symbols 

To compare real numbers, you can use the symbols <, >, and =.  

To approximate irrational numbers, you can use the symbol ≈. 

The symbol < means “less than.” 

1
2

 <  2   Read as “ 1
2

 is less than 2.” 

The symbol > means “greater than”: 

6  > 5   Read as “The square root of 6 is greater 
than the square root of 5.” 

The symbol = means “equal to”: 

16  = 4  Read as  
“The square root of 16 is equal to 4” OR 
“The square root of 16 equals 4.” 

The sign ≈ means “approximately equal to”: 

π ≈ 3.14  Read as 
“π is approximately equal to 3.14.” OR 
“π is approximately 3.14.” 

Write in words. 
 1. 13  < 4   

 _________________________________________________________________________________________  

 2. 0.501 ≈ 1
2

  

 _________________________________________________________________________________________  

 3. 25 = 5 

 _________________________________________________________________________________________  

 4. π + 1 > 2
3

  

 _________________________________________________________________________________________  

Write using symbols. 

 5. Eighteen-halves is equal to nine. ____________________________________  

 6. 5.17 is greater than the square root of twenty-three. 
  _____________________________________  

 7. Two-thirds is less than pi. ___________________________  

LESSON 

1-3 



Name ________________________________________   Date __________________   Class __________________  

Original content Copyright © by Houghton Mifflin Harcourt. Additions and changes to the original content are the responsibility of the instructor. 

 18  

 

Ordering Real Numbers 
Success for English Learners 

Problem 1 
Compare. Write <, >, or =. 

5 + 2  5 + 2  
 
 
 5  ≈ 2.2     2  ≈ 1.4 
 
 

Substitute. 2.2 + 2  5 + 1.4 

Add.         4.2  6.4 

             4.2   <   6.4, so 5 + 2   <    5 + 2 . 

Problem 2 

Order 7 , π  − 1, and 2.5 from least to greatest. 

Find approximate values for 7  and π  − 1. 

7 ≈ 2.65   π  − 1  ≈  3.14 − 1   

   ≈  2.14  

Plot the three values on a number line. 

 least greatest 

From least to greatest, the numbers are π  − 1, 2.5, and 7  

 1. Compare. Write <, >, or =. 

13 + 8   8 + 13 

 2. Order 19 , π + 1, and 4.4 from least to greatest. _________________ 

 3. Name a situation in which it would be very important to know the order 
of a series of numbers. 

 _________________________________________________________________________________________  

LESSON 
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Ordering Real Numbers 
Practice and Problem Solving: D 

Compare. Write <, >, or = . The first one is done for you. 

 1. 2  + 1      2 + 8 2. 2  + 5  2 + 3 

 3. 3  + 5  5 + 6  4. 8 + 2   8 + 2 

 5. 3 + 3   7 − 3 6. 5 − 3   − 3 + 5 

Graph the numbers on the number line. Then order them from least to 
greatest. 
 7. 2,  π, 4.5  

  From least to greatest, the numbers are _______, ______, and ______. 

Order the numbers from least to greatest. The first one is done for you. 

 8. 2, 2
2 , −10 9. 7, π, 3  

 ________________________________________   ________________________________________  

 10. 8,  −4, 1.5 11. 6,  −5.5, 3
2

 

 ________________________________________   ________________________________________  

Solve. 
 12. Four people have measured the height of a wall using different 

methods. Their results are shown in the table. Order their 
measurements from least to greatest. 

 
Wall Height (m) 

Allie Byron Justin Rosa 

8  5
2

 2.6 1 + 3  

 
 
 

____________________________________  
 

2, ,
2

−10 2
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Integer Exponents 
Reteach 

A positive exponent tells you how many times to multiply the base as a 
factor. A negative exponent tells you how many times to divide by the 
base. Any number to the 0 power is equal to 1. 

 

 

 

When you work with integers, certain properties are always true. With 
integer exponents, there are also certain properties that are always true. 
 
 

When the bases are the same and you multiply, you add exponents. 

 22   •  24   = 22 + 4 

 2 • 2 • 2 • 2 • 2 • 2    = 26 
am • an  = am + n 

When the bases are the same and you divide, you subtract exponents.  

 
5

3

2
2

 = 25 − 3 

 
2 2 2 2 2

2 2 2
• • • •

• •
   = 22 

m

n
a
a

 = am − n 

When you raise a power to a power, you multiply. 

 (23)2 = 23 • 2 

 (2 • 2 • 2)2 

 (2 • 2 • 2) • (2 • 2 • 2)  = 26 

(am)n = am • n 

Tell whether you will add, subtract, or multiply the exponents. Then 
simplify by finding the value of the expression. 

 1.  
6

3

3
3

 → ___________________________   2.  82 • 8−3 → __________________________  

 3. (32)3 → ___________________________    4. 53 • 51 → ________________________   

 5. 
2

4

4
4

 →___________________________   6.  (62)2 →___________________________ 

LESSON 
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 42 = 4 • 4  = 16 

2
2

1 1 14
4 4 164

− = = =
•

 

a3 = a • a • a  

3
3

1 1a
a a aa

− = =
• •

 

45 = 4 • 4 • 4 • 4 • 4 = 1024 

5
5

1 1 14
4 4 4 4 4 10244

− = = =
• • • •

 



Name ________________________________________   Date __________________   Class __________________  

Original content Copyright © by Houghton Mifflin Harcourt. Additions and changes to the original content are the responsibility of the instructor. 

 24  

Integer Exponents 
Reading Strategies: Using Patterns 

You can use patterns to 
help evaluate powers.  

Look at the patterns in each 
column. As you move down 
the column, you will note 
that the products are getting 
smaller. That is because 
there is one less factor 
when the powers are 
positive and one more factor 
when the powers are 
negative.  

Use the table to answer each question. 
 1. Describe the pattern of the exponents in each column. 

 _________________________________________________________________________________________  

 2. What is the base of column 2?  ___________________________ 
 3. In column 2, what is the product divided by  

each time to get the product in the cell below?  ___________________________ 

 4. What is the base of column 3?  ___________________________ 
 5. In column 3, what is the product divided by  

each time to get the product in the cell below?  ___________________________ 

Complete the table, using the table above as a guide. 
 6.  
 
 
 
 
 
 
 
 
 
 
 

LESSON 
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Column 1 Column 2 Column 3 

23 = 8 33 = 27 43 = 64 

22 = 4 32 = 9 42 = 16 

21 = 2 31 = 3 41 = 4 

20 = 1 30 = 1 40 = 1 

2−1 = 1
2

 3−1 = 1
3

 4−1 = 1
4

 

2−2 = 1
4

 3−2 = 1
9

 4−2 = 1
16

 

Column 1 Column 2 Column 3 

53 = 125 63 = 216 103 = 1000 

52 = 25 62 = 36 102 = 100 
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Integer Exponents 
Success for English Learners 

The set of integers is the set of whole numbers and their opposites, such 
as 3, 2, 1, 0, −1, −2, and −3. Integer exponents are powers of a number 
where the power is a whole number or its opposite. 

Problem 1 
  42 = 4 • 4 = 16 45 = 4 • 4 • 4 • 4 • 4 = 1024  a3 = a • a • a 

  2
2

1 1 14
4 4 164

− = = =
•

 5
5

1 1 14
4 4 4 4 4 10244

− = = =
• • • •

  3
3

1 1a
a a aa

− = =
• •

  

Problem 2 
When you work with integers, certain properties are always true. With 
integer exponents, there are also certain properties that are always true.   

Use properties of exponents to simplify each expression. 

Complete. 
 1. Explain in your own words what a negative exponent means. 

 _________________________________________________________________________________________  

 _________________________________________________________________________________________  

Use properties of exponents to simplify each expression. 

 2. 
6

4

3
3

= _________________    3.  42 • 41 = _________________ 4. (x5)4 = ________________ 

 5. (42)3 = _________________   6. 123 • 12−2 = _______________ 7.  z6 • z6 = _______________ 

 

 22   •   24 = 22 + 4 

 2  •  2  •  2  •  2  •  2  •  2 =  26 
am • an  = am + n 

 
5

3

2
2

 = 25 − 3 

2 2 2 2 2
2 2 2

• • • •
• •

   = 22 

m

n
a
a

 = am − n 

   (23)2 = 23 • 2 

 (2 • 2 • 2)2 

 (2 • 2 • 2) • (2 • 2 • 2)  = 26 

(am)n = am • n 
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Integer Exponents 
Practice and Problem Solving: D 

Write each expression without exponents. Then find the value. The 
first one is done for you. 

 1. 4−4 = ______________________  

 3. 35 = ___________________________  

 5. 7−2 = ___________________________  

 2. 62 = ___________________________  

 4. 240 = ___________________________  

 6. 105 = ___________________________  

Simplify each expression. Show your work. The first is done for you. 
 7.  8. (3)2 • (31)  

 ________________________________________   ________________________________________  

 9. 42 • 43 10. (42)3 

 ________________________________________   ________________________________________  

 ________________________________________   ________________________________________  

 ________________________________________   ________________________________________  

 11. (4 − 3)2 • (5 • 4)0 12. (2 + 3)5  ÷  (52)2 

 ________________________________________   ________________________________________  

 ________________________________________   ________________________________________  

 ________________________________________   ________________________________________  

Answer the question. 

13.  Find the value of (22)3. Then find the value of (23)2. What is true about 
the results? Explain why. 

 _________________________________________________________________________________________  

 _________________________________________________________________________________________  

 _________________________________________________________________________________________  
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1 1
4 4 4 4 256

=
× × ×

   _________________________________________

   _________________________________________

   

  
6 6

4 4
3 2 6
7 1 6
i

=
−

( )
( )

 = 
6

4
6
6

   

   = 66 − 4 = 62 

   = 36 

   _________________________________________

   _________________________________________

   



 



 



 



 



 



 






































