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Math 9 – Unit 1: Real Numbers       Name: ____________________ 

Lesson #1: Number Systems, Number Sets, Rational and Irrational Numbers  Date: ______________ 

Learning Goal: We are learning to appreciate the thousands of years that led to the development of our decimal 
number system, recognize the different number sets, and relate rational numbers to decimals, fractions, and 
integers. 
 
Prehistoric people probably counted using ________________.  

• The oldest record of humans using (probable) tally marks is on a bone of a baboon, found in 
Southern Africa, dated to 20,000 - 30,000 B.C.  

 
 
 
 
You can still see our history of tally marks in the way numbers are written in some languages! 
 Check out the Japanese characters for 1 to 5 

 
• Tally marks are great for counting small numbers, but as society advanced, people needed to write 

larger numbers.  
• So eventually, people started representing large quantities of tally marks with a symbol.  
 

• But society advanced again, and these tally-based symbol systems got cumbersome.  

• We needed a better system:                                                            !  

• In a positional system, you reuse the same symbols – it’s their position in the number that tells 
you how big they are!  

For example, 

376 
 

 

 
 
Today, we use a positional number system called the                                                       for our numbers.  

 
u The decimal system has a base of ten.  

 
u “Base ten” means that there are                   digits before you have to start reusing digits again.  

 



MTH1W 

 
Welcome to the wonderful and beautiful world of formal Mathematics. Math is a language with its 
own syntax, grammar, and rules. Also, for Math to be readable and elegant (yes, it can be elegant), it 
needs to be written in a certain way. It is essential that you learn and adapt to this structure. First, we 
begin by looking at sets of numbers. 

A set is  

 

 

There are different types of number sets. 

 

 

 

 

 

 

 

 

 

 

We will focus our attention on rational and irrational numbers. 

A rational number is: 

 

 

 

An irrational number is: 
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State if the following are rational, irrational, or neither: 

a)       b)     c)     d)     c)   

 

 

 

Rational numbers can be represented as fractions or decimals. In decimal form, it can _______________ or  
_______________. 

Write the fraction as a decimal: 

a)     b)     c)     d)   

 

 

If the decimal is a terminating decimal, it can be quickly converted to a fraction. (Repeating decimals can be 
converted, but it can be more complicated and we will not do it here.) The denominator is the place value of the 
right-most digit. The numerator is the number without the decimal. To finish it off, simplify the fraction to 
lowest terms. 

Write the decimal as a fraction in lowest terms: 

a)     b)    c)     d)   

 

 

 

 

Finally, rational numbers can also be written as a percent.  Convert the following to a percent (over 100) 

a) 0.32   b) 1.045  c) !
"#

    d)  "$
$"
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Complete the chart: 

 

 
Success Criteria:  

• I can identify rational and irrational numbers 
• I can convert between decimals, fractions and percents 

 
 
 
Build your Skills: :) 
 
A subset is a smaller set inside a set i.e. a collection inside a collection. 
 
1. Identify each of the following statements as true or false. 
a) The set of whole numbers is a subset of the set of real numbers. 
b) The set of natural numbers is a subset of the set of integers. 
c) The set of whole numbers is a subset of the set of natural numbers. 
d) The set of rational numbers is a subset of the set of real numbers. 
e) The set of irrational numbers is a subset of the set of rational numbers. 
f) The set of prime numbers is a subset of the set of rational numbers. 
g) {2,3,π } is a subset of the rational numbers. 
 
2.      Create a problem for which the answer involves the irrational number 5 
 
 
3.  Express the following sets in braces, { }. 
a) The set of natural numbers less than 10. 
b)      The set of odd integers from −5 to 5. 
c)      The set of all even whole numbers greater than or equal to 20. 
d)      The set of all integers that are multiples of 5. 




