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7.2 Operations on Radical Expressions

Section Objectives:

· You shall be able to simplify radical expressions involving square and cube roots.   (EXAMPLE 1, 2) [Problems 1 – 14]

· You shall be able to add or subtract radical expressions involving square and cube roots.  [Problems 17 – 30, 33 – 40]

· You shall be able to multiply radical expressions involving square and cube roots. (EXAMPLE 4 ( 6)  [Problems 43 – 52, 55 – 73]

· You shall be able to divide radical expressions involving square and cube roots in both the numerator and denominator where the denominator divides the numerator. (See first two problems on page 389) [Problems 76 – 79]

· You shall be able to divide radical expressions involving square and cube roots with a single radical in the denominator by rationalizing the denominator. (EXAMPLE 7) [Problems 80 – 91]

· You shall be able to divide a quotient with a denominator containing the sum or differnece of two terms, with one of the two terms containing a square root. (EXAMPLE 9) (See first problem on page 390) [Problems 96 – 112]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· irrational number (pg. 385) The decimal representation of an irrational number never terminates or repeats, and can only be approximated.  An irrational number can not be written in the form a/b, where a and b are integers and b is not equal to zero. 

· conjugate (pg. 388) The expressions a ( b and a ( b are conjugates of each other.

Mathematical Notation or Symbols

Symbol
Section
Meaning

a ( b;  a ( b
7.2C
a ( b and a ( b are conjugates.

Concepts, Facts, Theorems – Objective A

The Product Property of Radicals 
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· You shall be able to simplify radical expressions involving square and cube roots.   (EXAMPLE 1, 2) [Problems 1 – 14]

Process to take a Square Root of an Expression

1. Write the radicand as the product of a perfect square and a factor that does not contain a perfect square.  Remember to take the largest perfect power that is a factor of the radicand, and that the perfect square may contain a constant and/or variable(s).  If there are no perfect squares contained within the radicand, then you are done.

2. Use the Product Property of Radicals to write the expression as a product of square roots.

3. Simplify the square root that contains the perfect square.

Process to take a Cube Root of an Expression

1. Write the radicand as the product of a perfect cube and a factor that does not contain a perfect cube. Remember to take the largest perfect power that is a factor of the radicand, and that the perfect cube may contain a constant and/or variable(s). If there are no perfect cubes contained within the radicand, then you are done.

2. Use the Product Property of Radicals to write the expression as a product of cube roots.

3. Simplify the cube root that contains the perfect cube.

Concepts, Facts, Theorems – Objective B

· You shall be able to add or subtract radical expressions involving square and cube roots.  [Problems 17 – 30, 33 – 40]

Process to Add or Subtract Radical Expressions

1. First, verify that the radicals that you wish to add or substract have the same index.  If they do not have the same index, then you are not allowed to multiply them. 

2. Second, simplify each term in the expression using the Process to take a Square/Cube Root of an Expression.

3. Next, combine “like terms” by using the Distributive Property.

Concepts, Facts, Theorems – Objective C

· You shall be able to multiply radical expressions involving square and cube roots. (EXAMPLE 4 ( 6)  [Problems 43 – 52, 55 – 73]

Process to Multiply Radical Expressions

1. First, verify that the radicals that you wish to multiply have the same index.  If they do not have the same index, then you are not allowed to multiply them.

2. Next, use The Product Property of Radicals (see Section 7.2-A) to multiply the radicands, resulting in a single radical.

3. Multiply the expressions under the radical.

4. Simplify the radical obtained in Step 2 by using either the Process to take a Square Root of an Expression or Process to take a Cube Root of an Expression.

Concepts, Facts, Theorems – Objective D

The Quotient Property of Radicals 

If 
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· You shall be able to divide radical expressions involving square and cube roots in both the numerator and denominator where the denominator divides the numerator. (See first two problems on page 389) [Problems 76 – 79]

Process to Divide Two Radical Expressions

1. First, verify that the radicals that you wish to divide have the same index.  If they do not have the same index, then you are not allowed to divide them.

2. Next, use The Quotient Property of Radicals (see Section 7.2-A) to divide the radicands, resulting in a single radical.

3. Divide the expressions under the radical.

4. Simplify the radical obtained in Step 2 by using either the Process to take a Square Root of an Expression or Process to take a Cube Root of an Expression.

· You shall be able to divide radical expressions involving square and cube roots with a single radical in the denominator by rationalizing the denominator. (EXAMPLE 7) [Problems 80 – 91]

Process to Divide Expressions with a Radical in the Denominator

1. First, determine the index of the radical in the denominator.  If it is a square root, then you will want to force the radicand to become a perfect square. If it is a cube root, then you will want to force the racicand to become a perfect square.

2. If the denominator is a square/cube root, then determine what expression you need to multiply the radicand by to become a perfect square/cube. 

3. Use the results from Step 2 to multiply both the numerator and denominator by the radical that will force the original denominator into the square root of a perfect square or the cube root of a perfect cube.

4. Simplify the radical in the denominator obtained in Step 3 by using either the Process to take a Square Root of an Expression or Process to take a Cube Root of an Expression.  

· You shall be able to divide a quotient with a denominator containing the sum or differnece of two terms, with one of the two terms containing a square root. (EXAMPLE 9) (See first problem on page 390) [Problems 96 – 112]

Process to Divide Expressions with a Radical in the Denominator

1. First, determine the conjugate of the denominator.

2. Multiply both numerator and denominator by the conjugate obtained in Step 1.

3. Simplify both the numerator and denominator.
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