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7.1 Rational Exponents and Radical Expressions

Section Objectives:

· You shall be able to simplify problems that involve taking a number to a rational power.  (Simplify: 272/3 on page 376) (EXAMPLE 1, 2) [Problems 1 – 10]

· You shall be able to simplify problems by multiplying expressions with rational exponents. (Refer to the 3rd example on page 376) [Problems 13 – 20]

· You shall be able to simplify problems by dividing expressions with rational exponents. (EXAMPLE 4) [Problems 21 – 26]

· You shall be able to simplify the power of an exponential expression with rational exponents. (Refer to the 4th example on page 376) [Problems 27 – 34]

· You shall be able to simplify problems involving simplifying powers of products with rational exponents. (EXAMPLE 3) (Refer to the 4th example on page 376) [Problems 35 – 48]

· You shall be able to simplify problems involving simplifying powers of quotients with rational exponents. [Problems 49 – 50]

· You shall be able to rewrite an exponential expression as a radical expression. (EXAMPLE 5, 6) (Refer to first example on page 378) [Problems 81 – 96]

· You shall be able to rewrite a radical expression as an exponential expression. (EXAMPLE 7, 8) (Refer to first example on page 378) [Problems 97 – 112]

· You shall be able to rewrite the square root and cube root of monomials. (EXAMPLE 9) (Refer to first example on page 378) [Problems 97 – 112]

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

Definitions and Terminology

· nth  root of a (pg. 375) If a > 0 and n is a positive number, then a1/n is called the nth  root of a.

· rational number (pg. xxx) A number of the form a/b, where a and b are integers and b is not equal to zero. (See Section 1.1)

· radical (pg. 377) In the expression 
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, the symbol 
[image: image2.wmf] is called a radical.

· index (pg. 377) In the expression 
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, the n is called the index.

· radicand (pg. 377) In the expression 
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, the a is called the radicand.

· principal square root (pg. 379) The symbol 
[image: image5.wmf]is used to indicate the positive square root, also called the principal square root.

· cube root of a (pg. 379) The cube root of a real number a is the rational or irrational number that when raised to the third power equals a.

· cube root of a perfect cube (pg. 379) One of the three equal factors of the perfect cube. (See Section 5.6)

· perfect square (pg. 379) The product of a term by itself. (See Section 5.6)

· perfect cube (pg. 379) The product of the same three factors. (See Section 5.6)

Mathematical Notation or Symbols

Symbol
Section
Meaning

a1/n, 
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7.1A
the nth  root of a.

a1/2
7.1A
the square root of a = 
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a1/3
7.1A
the cube root of a = 
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a1/4
7.1A
the 4th root of a = 
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am/n,


[image: image10.wmf]n

m

a


7.1A
the nth  root of a, raised to the mth power.  In other words, we have that am/n = (a1/n)m .

Concepts, Facts, Theorems – Objective A

Rule for Multiplying Exponential Expressions 

If m and n are integers, then xm ( xn = xm ( n.

Rule for Simplifying the Power of an Exponential Expression

If m and n are integers, then (xm)n = xmn.

Rule for Simplifying the Powers of Products

If m and n, and p are integers, then (xm yn)p = xmpynp.

Definition of Zero as an Exponent

If x ( 0, then x0 = 1. The expression 00 is not defined.

Definition of a Negative Exponent

If x ( 0, and n is a positive integer, then 
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Rule for Simplifying the Powers of Products

If m and n, and p are integers, and y ( 0, then 
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Rule for Dividing Exponential Expressions 

If m and n are integers, and x ( 0, then 
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= xm ( n.

· You shall be able to simplify problems that involve taking a number to a rational power.  (Simplify: 272/3 on page 376) (EXAMPLE 1, 2) [Problems 1 – 10]

Process to Simplify a Number to a Rational Power

1. Place parenthesis around the base and rewrite the base in exponential form.

2. Multiply the exponents, using the Rule for Simplifying the Power of an Exponential Expression (see page 244 in Section 5.1).

3. Simplify the number in exponential form by multiplying the base times itself the number of times indicated by the exponent.

· You shall be able to simplify problems by multiplying expressions with rational exponents. (Refer to the 3rd example on page 376) [Problems 13 – 20]

Process to Multiply Exponential Expressions

1. For each term being multiplied, ensure that every variable has an exponent.  If there is no exponent, give that variable an exponent of 1.

2. For each different variable, add up all of its associated exponents across all of the terms being multiplied, using the Rule for Multiplying Exponential Expressions (see page 243 in Section 5.1).  If there are multiple variables being multiplied, the variables are usually written in alphabetical order.

· You shall be able to simplify problems by dividing expressions with rational exponents. (EXAMPLE 4) [Problems 21 – 26]

Process to Divide Exponential Expressions

1. For each term appearing in the numberator or denominator of the quotient, ensure that every variable has an exponent.  If there is no exponent, give that variable an exponent of 1.

2. For each different variable, substract exponents using the Rule for Dividing Exponential Expressions (see page 247 in Section 5.1).  If there are multiple variables being multiplied, the variables are usually written in alphabetical order.

3. If there are any exponents that are negative after completing Step 2, place them in the denominator using the Definition of a Negative Exponent (see page 246 in Section 5.1).

· You shall be able to simplify the power of an exponential expression with rational exponents. (EXAMPLE 3) (Refer to the 4th example on page 376) [Problems 27 – 34]

Process to Simplify Powers of an Exponential Expression

1. Ensure that the variable has an exponent.  If there is no exponent, give that variable an exponent of 1.

2. Multiply the exponent on the outside of the parenthesis times the exponent on the inside of the parentheses using the Rule for Simplifying the Power of an Exponential Expression (see page 244 in Section 5.1).  

3. If the exponent of the term is negative after completing Step 2, place it in the denominator using the Definition of a Negative Exponent (see page 246 in Section 5.1).



· 
You shall be able to simplify problems involving simplifying powers of products with rational exponents. (EXAMPLE 3) (Refer to the 4th example on page 376) [Problems 35 – 48]

Process to Simplify Powers of Products

1. For each term in the expression, ensure that every variable has an exponent.  If there is no exponent, give that variable an exponent of 1.

2. For each different variable, multiply the exponent on the outside of the parenthesis times each of the exponents on the inside of the parentheses using the Rule for Simplifying Powers of Products (see page 244 in Section 5.1).  If there are multiple variables being multiplied, the variables are usually written in alphabetical order.

3. If there are any exponents that are negative after completing Step 2, place them in the denominator using the Definition of a Negative Exponent (see page 246 in Section 5.1).

· You shall be able to simplify problems involving simplifying powers of quotients with rational exponents. [Problems 49 – 50]

Process to Simplify Powers of Quotients 

1. For each term in the expression, ensure that every variable has an exponent.  If there is no exponent, give that variable an exponent of 1.

2. For each different variable, multiply the exponent on the outside of the parenthesis times each of the exponents on the inside of the parentheses using the Rule for Simplifying Powers of Quotients (see page 246 in Section 5.1).  

3. If there are any exponents that are negative after completing Step 2, place them in the denominator if they appear in the numerator and place them in the numerator if they appear in the denominator using the Definition of a Negative Exponent (see page 246 in Section 5.1).

Concepts, Facts, Theorems – Objective B

Rule for Writing Exponential Expressions as Radical Expressions 

If a1/n is a real number, then am/n = am(1/n = (am)1/n = 
[image: image15.wmf]n

m

a




· You shall be able to rewrite an exponential expression as a radical expression. (EXAMPLE 5, 6) (Refer to first example on page 378) [Problems 81 – 96]

1. For each term in the expression, ensure that every variable has an exponent.  If there is no exponent, give that variable an exponent of 1.

· You shall be able to rewrite a radical expression as an exponential expression. (EXAMPLE 7, 8) (Refer to first example on page 378) [Problems 97 – 112]
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