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	Resources:

TI 83+ graphing calculators for every student.

JMAP Rational Numbers Regents and Related Questions Worksheet
Barron’s Let’s Review Math A, Section 8.1

Prentice Hall’s New York Math A, Unit 1-6

	Homework:

Students should complete the JMAP Rational Numbers Regents and Related Questions Worksheet
	Evaluation:

JMAP Regents Book by Topic

Algebra / Numbers, Operations and Properties / Rational Numbers 


Classroom Dialogue
BIG IDEAS:

The Number Line
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The Set of Real Numbers

· Counting numbers (1,2,3)

· Whole numbers (0,1,2,3)

· Integers  are whole numbers and their opposites.
· Rational numbers (all number that can be expressed as a ratio of two integers)
Rational begins with the word ratio.  A ratio is a comparison of two numbers using division.  

· A ratio can be expressed as a fraction.  

· All fractions are rational numbers.

· Irrational numbers (all numbers that cannot be expressed as ratios of integers)
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Whole

{0, 1, 2, 3, ...}

Integers

{...-3, -2, -1,  0, 1, 2, 3, ...}

Rational Numbers

A rational number is any number than can be

expressed as the ratio of two integers.

Includes fractions, repeating

decimals, and terminating

decimals

Includes all non-repeating,

non-terminating decimals.

Examples include:

pi

square roots of all not perfect square

numbers

An irrational number is any number that cannot be

expressed as

the ratio of two integers.

The Set of Real Numbers includes two major classifications of numbers

Irrational and

Rational

Irrational Numbers


Determining if a Number is rational or irrational
· If a number is an integer, it is rational, since it can be expressed as a ratio with the integer as the numerator and 1 as the denominator.
· If a decimal is a repeating decimal, it is a rational number.

· If a decimal terminates, it is a rational number.
· If a decimal does not repeat or terminate, it is an irrational number.  
· Numbers with names, such a 
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 and 
[image: image4.wmf]e

are irrational.  They are given names because it is impossible to state their infinitely long values.

· The square roots of all numbers (that are not perfect squares) are irrational.

· If a term reduced to simplest form contains an irrational number, the term is irrational.  For example,  
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 are irrational, since the irrationality of 
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 is transferred to the entire term.  
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is not irrational since 
[image: image9.wmf]1

p

p

=

 and the irrationality of 
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 cancels out.  The result of the cancellation is 1, which is a rational number, because it can be expressed as the ratio of two integers, 
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Testing Tips:  
When distinguishing between rational and irrational numbers, look for these clues:

· Fractions – these are rational 

· Terminating (finite) decimals – these are rational

· Repeating patterns in decimals – these are rational

· Square roots of perfect squares – these are rational 

· Square roots of non-perfect squares – these are irrational

· Numbers with names, such as 
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 - these are irrational

Sample Math A Regents Problem
	Which number is rational?

(1) 
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 (3)
[image: image14.wmf]7


(2) 
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One Solution
	This one is easy.  The fraction is the rational number, because it is the ratio of two integers.  
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 is irrational because it never ends and never repeats.  The square roots are irrational because they are not square roots of perfect squares.


Another Math A Regents Problem

	The number 0.14114111411114 . . . is

(1) integral 
 (3) irrational

(2) rational 
 (4) whole


One Solution
	This one is a little tricky.  We know it is not a whole number or an integer because it has a decimal, so our choice is between rational and irrational.  There is a recognizable pattern to this decimal, which is what is tricky.  Non-repeating decimals are irrational.  Repeating decimals are rational.  Does a recognizable pattern mean that the decimal repeats.  The answer is no.  This pattern is not a repeating pattern.  Thus, 0.14114111411114 . . . is an irrational number.    


Student Activity.  Students should complete the JMAP Rational Numbers Worksheet.
NYS Core Performance Standards:

Key Idea 2:  NUMBER AND NUMERATION

Students use number sense and numeration to develop an understanding of the multiple use of numbers in the real world, the use of numbers to communicate mathematically, and the use of numbers in the development of mathematical ideas.

Performance Indicators:

2a.
Understand and use rational and irrational numbers.

2b.
Recognize the order of real numbers.

2c.
Apply the properties of real numbers to various subsets of numbers.
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