7 3 practice rational exponents
answers

7 3 practice rational exponents answers are essential for students and
learners who want to master the concept of rational exponents in mathematics.
Rational exponents are a critical component of algebra and are used
extensively in various mathematical applications. Understanding how to work
with them can not only improve your skills in algebra but also enhance your
overall mathematical reasoning. In this article, we will explore the basics
of rational exponents, provide practice problems, and ultimately present the
answers to help solidify your understanding.

Understanding Rational Exponents

Rational exponents are expressions that can be expressed as a fraction. They
are a convenient way to represent roots and powers. The general form of a
rational exponent is:

\ [

a™{\frac{m}{n}} = \sqrt[n]{a"m}
\]

Where:

- \( ) is the base,

a\
- \( m\) is the numerator (which indicates the power),
- \( n\) is the denominator (which indicates the root).

For example, \( 8*{\frac{2}{3}} \) can be interpreted as the cube root of \(

8 \) squared. Understanding this concept is crucial for solving problems
involving rational exponents.

Common Properties of Rational Exponents

Before diving into practice problems, it's vital to familiarize yourself with
the essential properties of rational exponents:

Product of Powers: \( a”m \cdot a”™n = a~{m+n} \)

Quotient of Powers: \( \frac{a”m}{a"n} = a~{m-n} \)

Power of a Power: \( (a”m)”n = a™{m \cdot n} \)

Power of a Product: \( (ab)”™n = a”n \cdot b™n \)



e Power of a Quotient: \( \left(\frac{a}{b}\right)~n = \frac{a”™n}{b”n} \)

Practice Problems for Rational Exponents

To gain a better understanding of rational exponents, try solving the
following practice problems. The answers will be provided later in this
article.

1. Evaluate: \( 27"{\frac{2}{3}} \)

2. Evaluate: \( 16"~{\frac{3}{4}} \)

3. Evaluate: \( 64"{\frac{1}{2}} \cdot 87~{\frac{2}{3}} \)

4. Evaluate: \( \left(81*{\frac{1}{4}}\right)"2 \)

5. Evaluate: \( \frac{125"{\frac{3}{2}}}{25"{\frac{1}{2}}} \)

6. Evaluate: \( 32"{\frac{5}{5}} \cdot 4~{\frac{1}{2}} \)

7. Evaluate: \( \left(9™{\frac{1}{2}} \cdot 27~{\frac{2}{3}}\right) \)

Answers to 7 3 Practice Rational Exponents

Now that you have attempted the practice problems, let’s go through the
solutions step by step.

1. Evaluate: \( 27~{\frac{2}{3}} \)

To solve this, we recognize that \( 27 = 3°3 \). Therefore:
\ [

27 {\frac{2}{3}} = (3"3)"{\frac{2}{3}} = 37{3 \cdot \frac{2}{3}} = 372 =9
\1

2. Evaluate: \( 16”{\frac{3}{4}} \)

Since \( 16 = 24 \), we can rewrite it as:

\ [

16" {\frac{3}{4}} = (274)"{\frac{3}{4}} = 27{4 \cdot \frac{3}{4}} = 273 = 8

\1



3. Evaluate: \( 64~{\frac{1}{2}} \cdot
8~{\frac{2}{3}} \)

Calculating each part separately:

giA{\frac{l}{Z}} = 8 \quad \text{(since } 872 = 64\text{)}
Eir \( 8™ {\frac{2}{3}} \):

QE{\frac{Z}{B}} = (27°3)"{\frac{2}{3}} = 272 =4

;iw, multiply these results:

;[\Cdot 4 = 32

\1

4. Evaluate: \( \left(81*{\frac{1}{4}}\right)~2 \)

Knowing that \( 81 = 374 \):

\ [

\left (81"{\frac{1}{4}}\right)~2 = (3™4)"~{\frac{1}{4} \cdot 2} = 37{4 \cdot
\frac{1}{4} \cdot 2} =372 =9

\1]

5. Evaluate: \(
\frac{125~{\frac{3}{2}}}{257{\frac{1}{2}}} \)

First, simplify each term:

\ [

125~ {\frac{3}{2}} = (5°3)"{\frac{3}{2}} = 5°{3 \cdot \frac{3}{2}} =
5~{\frac{9}{2}}

\1]

\ [

25" {\frac{1}{2}} = (572)"{\frac{1}{2}} = 5°{2 \cdot \frac{1}{2}} =571 =5
\1]

Now substitute:

\ [

\frac{5"{\frac{9}{2}}}{571} = 5~{\frac{9}{2} - 1} = 5°{\frac{7}{2}} =
\sqrt{5°7} = 25\sqrt{5}

\1]

6. Evaluate: \( 32™{\frac{5}{5}} \cdot
4~{\frac{1}{2}} \)

Simplify:
\ [
32™{\frac{5}{5}} = 3271 = 32



\1

\ [

4~{\frac{1}{2}} = 2
\1

Now multiply:

\ [
32 \cdot 2 = 64

\1

7. Evaluate: \( \left(9~{\frac{1}{2}} \cdot
27~{\frac{2}{3}}\right) \)

Calculate each part:

\ [

9~{\frac{1}{2}} = 3
\1

For \( 27"{\frac{2}{3}} \):
\ [

27"{\frac{2}{3}} = 9
\1

Now combine:

\ [

3 \cdot 9 = 27

\1]

Conclusion

Understanding and working with rational exponents is a key skill in algebra.
By practicing the problems provided and reviewing the answers, you can
enhance your proficiency in this area. Remember to refer back to the
properties of rational exponents as you solve similar problems in the future.
Mastery of these concepts will not only aid you in academic pursuits but will
also be beneficial in practical applications of mathematics. Happy studying!

Frequently Asked Questions

What are rational exponents?

Rational exponents are exponents that can be expressed as a fraction, where
the numerator represents the power and the denominator represents the root.

How do you convert a rational exponent to a radical



form?

To convert a rational exponent to radical form, you express it as the root of
the base. For example, x~(m/n) can be written as nv(x"m).

What is the common mistake when dealing with
rational exponents?

A common mistake is incorrectly applying the rules of exponents, such as
forgetting to apply the root when simplifying the expression.

What is the significance of the base in rational
exponents?

The base in rational exponents determines the quantity being raised to a
power or being rooted. It influences the outcome of the expression
significantly.

Can you give an example of a rational exponent?

Sure! For instance, 167(1/2) is a rational exponent that equals the square
root of 16, which is 4.

How do you simplify expressions with rational
exponents?

You simplify expressions with rational exponents by applying the laws of
exponents, converting to radical form when necessary, and reducing to
simplest terms.

What is the relationship between rational exponents
and fractional bases?

Rational exponents can also be applied to fractional bases, allowing for
expressions like (1/4)~(3/2), which can be simplified using the same rules.

Are rational exponents only applicable to positive
numbers?

No, rational exponents can be applied to negative and positive numbers, but
the results may involve complex numbers when dealing with roots of negative
bases.

How do you solve equations involving rational



exponents?

To solve equations involving rational exponents, you can isolate the
variable, convert the exponent to radical form, and then solve for the
variable.

What are the real-world applications of rational
exponents?

Rational exponents are used in various fields such as engineering, physics,
and finance, particularly in calculations involving growth rates, areas, and
volumes.
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