Addition and Subtraction of Rationals

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A.A.17 Add or subtract fractional expressions with monomial or like binomial denominators.

A2.A.16 Perform arithmetic operations with rational expressions and rename to lowest terms.
Big Idea: 

Rational numbers are fractions, and fractions are fractions, regardless of whether they have variables, radicals, exponents, or real or imaginary numbers in them.  Students should understand the following:

· A fraction bar is a grouping symbol.  The numerator and the denominator are part of a single mathematical expression.

· A fraction is a mathematical expression composed of a numerator and a denominator.  Thus, it is a comparison of two numbers by division, as in a ratio.  The most common simple explanation of a fraction is that it is a ratio of parts and wholes.  This by itself is an incomplete understanding of fractions.

· A fraction is a number and has all the properties of a real number.  Thus, it has a place on the number line and can be added, subtracted, multiplied, or divided just like any other real number.

NOTE:  What follows are two highly efficient algorithms for adding and subtracting any types of fractions.  The advantage of these algorithms is that they make the process of adding and subtracting fractions simple and fast.  The disadvantages are that they often result in fractions that must then be reduced, and they do not reinforce basic mathematical understandings associated with adding and subtracting fractions.  A guided discovery exercise of why these algorithms work may be appropriate for some classes.
 Addition of Fractions (X-bar method)
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	Start with two fractions that you want to add together.
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	Note:  The direction of the arrow tips indicates the placement of the cross products in the numerator.  This algorithm only works with two fractions at a time.
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	Simplification may be necessary.


Subtraction of Fractions (X-bar method)

	
[image: image4.wmf]ac

bd

-


	Start with two fractions that you want to subtract.
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	Note:  The direction of the arrow tips indicates the placement of the cross products in the numerator.  This algorithm only works with two fractions at a time.
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	Simplification may be necessary.


Factoring and Cancellations

Students should have a good understanding of factoring and cancellations when working with fractions.  The general approach to factoring and canceling is to:

· Factor the numerator and denominator

· Cancel any factors that are common to all terms in both the numerator and the denominator

· Continue the mathematical operation

Examples:  
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	Error Alert!  
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	The 2x term is not a factor of every term in the numerator.  Hence, it cannot be cancelled.


Modeling: 

Sample Math A Regents Problem

	Which expression is equivalent to 
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(3) 
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(4) 
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One Solution

	The problem wants us to add two fractions.  We can use the x-bar method.
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The answer is choice (1).


Sample Math B Regents Problem

	What is the sum of 
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One Solution

	The problem wants us to add two fractions.  We can use the x-bar method.


[image: image22.wmf](

)

(

)

(

)

(

)

(

)

(

)

2

2

(5)213

3(5)3

(5)

21212

25103

37

22

yy

y

y

yyy

yyy

yy

yy

-++

-

-+=+=

+++

+--+

--

==

++


The answer is choice (4).


Check for Understanding: 

Guided Practice: 

Selected Jefferson Math Project worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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