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	Resources:

TI 83+ graphing calculators for every student.

JMAP Operations with Radicals  Worksheet
Amsco’s Mathematics A,  Chapters 20-4 through 20-7
Barron’s Let’s Review Math A, Section 8.2
Prentice Hall’s New York Math A, Units 9-4 and 9-5

	Homework:

Students should complete the JMAP Operations with Radicals  Regents and Related Questions Worksheet.
	Evaluation:

JMAP Regents Book by Topic

Algebra / Radicals / Operations with Radicals  


Classroom Dialogue
BIG IDEAS:

Radical expressions can be added, subtracted, multiplied, and divided.  

Like radicals have identical radicands and can be added and subtracted in the same manner as like terms are combined.  Unlike radicals cannot be combined.

Addition of Radicals:

To add radicals, think of them as like terms (if their radicands are identical) and combine their coefficients.  
Examples:
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 have different radicands and cannot be combined.

Subtraction of Radicals:

To subtract radicals, think of them as like terms (if their radicands are identical) and combine their coefficients.  

Example:
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Multiplication of Radicals

For all whole numbers, 
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Example:
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For all positive values of a and b, and all positive or negative values of x and y, 
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Example:
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Division of Radicals

For all whole numbers, 
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Example:
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For all positive values of a and b, and all positive or negative values of x and y, 
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Example:
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Squaring of Radicals.  When a radical is squared, the radical sign is eliminated and the radicand “comes out of the doghouse.”
Example:
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Rationalization of Denominators.  A basic rule of high school mathematics is “never keep a doghouse in the basement.”  Said in more mathematically correct terms, a mathematical expression should not include a radical in the denominator of a fraction.  When a radical appears in the denominator of a fraction, a process called rationalizing the denominator is used to remove it.  Rationalizing the denominator simply means creating a multiplicative identity element (a one) that can remove the radical without changing the value of the original expression.

Example 1:  Building and Using a Multiplicative Identity Element to Remove the Radical
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 contains a radical in the denominator.  To remove the radical, we create a multiplicative identity element in the form of 
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, which equals 1.  We then multiply the original expression by the multiplicative identity element as follows:
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Note that the radical is gone from the denominator of the fraction.  This is good.
Example 2:  Building and Using a Conjugate Multiplicative Identity Element to Remove the Radical
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contains a radical in the denominator.  However, a simple multiplicative identify element in the form of 
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will not eliminate the radical in the denominator.  We need a more powerful multiplicative identity element in the form of a conjugate.  This more powerful multiplicative identity element would have a radical with the opposite sign of the radical in the denominator and would take the form of 
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.  When we multiply the original fraction by our more sophisticated multiplicative identity element, the radical is cleared from the denominator:
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Factoring and Simplifying Radicals.  Students should understand how to simplify radicals by factoring.
The fundamental theorem of arithmetic states that every whole number is either:

· a prime number itself, else, 

· it can be written as the product of a unique combination of prime numbers as factors.  
This theorem can be used to simplify radicals (if their radicands are expressed as whole numbers).  

Example:
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Here, the radicand 18 has been reduced to its prime factorization, which is
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Note that all the factors of 
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 are also radical terms:
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Since 
[image: image24.wmf]333

´=

, we can write:
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and finally:
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It is easy to check this on a graphing calculator:
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Sample Math A Regents Problem

	The sum of 
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 and 
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 is  SEQ CHAPTER \h \r 1
(1) 
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(3) 
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(2) 
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(4) 
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One Solution

	This problem wants us to add two radical terms.  We can only add like radical terms, so we must factor and simplify both radicals to find like radicals.
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 and 
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 are like radicals, so we can combine their coefficients.
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The answer is choice (2).


Student Activity:  Students should complete the JMAP Operations with Radicals  Regents and Related Questions 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.

Key Idea 3:  OPERATIONS

Students use mathematical operations and relationships among them to understand mathematics.

Performance Indicators:

3a.
Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

3b.
Use integral exponents on integers and algebraic expressions.

3d.
Use field properties to justify mathematical procedures.
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