Multiplication and Division of Rationals

Getting Started: 

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

A.A.18 Multiply and divide algebraic fractions and express the product or quotient in simplest form.

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 three highly efficient algorithms for multiplying and dividing any types of fractions.  The advantage of these algorithms is that they make the process of multiplying and dividing 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.

Multiplication of Fractions (Hot Dog method)
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	Start with two fractions that you want to multiply.
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	Note:  Drawing “hot dog buns” around the numerator and the denominator can help the students to visualize and remember the process of multiplying numerator times numerator and denominator times denominator.  This algorithm can be extended to multiple fractions.
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	Simplification may be necessary.


Division of Fractions (KCF Hot Dog method)
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	Start with two fractions that you want to divide in horizontal format.

	KFC
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	Note:  Remember the acronym KCF, which stands for keep, change, flip.  You keep the first fraction, change the operations sign from division to multiplication, and flip the second fraction.  The mnemonic (memory hook) of KFC, or Kentucky Fried Chicken, is useful for some students.

	
[image: image6.emf]Top Times Top

Bottom Times Bottom


	After KCF, use the Hot Dog method to finish solving the problem.
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	Simplification may be necessary.


Division of Fractions (Outer over Inner Method)
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	Start with two fractions in vertical notation that you want to divide.
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	Multiply the Outers (top times bottom)

Multiply the Inners (middle times middle)
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	Record the answer as Outer over Inner

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

NOTE:  Factoring and cancellation is done only within a fraction, and not between two or more fractions.

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

	Perform the indicated operation and express the result in simplest terms:
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One Solution

	The problem wants us to divide one fraction by another fraction.  We can use the KCF method.
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Sample Math B Regents Problem

	Express in simplest form:  
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One Solution

	The problem wants us to multiply and divide algebraic fractions.  We can use the Hot Dog Method followed by the KCF Method.  
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Check for Understanding: 

Guided Practice: 

Selected Jefferson Math Project worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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