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Radicals play a significant role in algebra and higher-level mathematics,
providing students with the tools needed to simplify expressions and solve
equations involving square roots and other roots. Understanding how to
multiply and divide radicals is a critical skill that can enhance a student's
mathematical fluency. This article will explore the principles behind
multiplying and dividing radicals, provide detailed examples, and present a
comprehensive worksheet that can be used for practice.

Understanding Radicals

Radicals are expressions that include a root symbol (√) and represent the
notion of finding a value that, when multiplied by itself a certain number of
times, yields the original number. The most common radical is the square
root, but there are also cube roots (³√), fourth roots (⁴√), and so on.

Key Terms:
- Radical: The root symbol (√) indicating the square root or other roots.
- Radicand: The number or expression underneath the radical symbol.
- Index: The small number indicating the degree of the root (not shown if it
is a square root).

Multiplying Radicals

Multiplying radicals involves using the property of radicals that states the
product of two radicals can be simplified by multiplying their radicands,
provided they have the same index.

Properties of Multiplying Radicals

1. Simple Multiplication:
- When multiplying two square roots, you can multiply the numbers inside the
radical:
\[
\sqrt{a} \times \sqrt{b} = \sqrt{a \cdot b}
\]

2. Combining Like Terms:
- If the radicals are like terms (same radicand), you can add or subtract
them:



\[
\sqrt{a} + \sqrt{a} = 2\sqrt{a}
\]

3. Example:
- For example, to multiply \(\sqrt{3}\) and \(\sqrt{12}\):
\[
\sqrt{3} \times \sqrt{12} = \sqrt{3 \cdot 12} = \sqrt{36} = 6
\]

Steps to Multiply Radicals

1. Identify the Radicals: Look at the radicals you need to multiply.
2. Multiply the Radicands: Multiply the numbers inside the radicals.
3. Simplify: If possible, simplify the resulting radical.

Dividing Radicals

Dividing radicals follows a similar principle to multiplying them. The key is
to ensure that the radicands are appropriate for division.

Properties of Dividing Radicals

1. Simple Division:
- When dividing two square roots, you can divide the numbers inside the
radical:
\[
\frac{\sqrt{a}}{\sqrt{b}} = \sqrt{\frac{a}{b}}
\]

2. Rationalizing the Denominator:
- When the denominator is a radical, multiply the numerator and denominator
by the radical to eliminate it:
\[
\frac{1}{\sqrt{b}} \times \frac{\sqrt{b}}{\sqrt{b}} = \frac{\sqrt{b}}{b}
\]

3. Example:
- For example, to divide \(\sqrt{50}\) by \(\sqrt{2}\):
\[
\frac{\sqrt{50}}{\sqrt{2}} = \sqrt{\frac{50}{2}} = \sqrt{25} = 5
\]

Steps to Divide Radicals

1. Identify the Radicals: Look at the radicals you need to divide.
2. Divide the Radicands: Divide the numbers inside the radicals.
3. Simplify: If possible, simplify the resulting radical.



Practice Worksheet: Multiplying and Dividing
Radicals

To help reinforce the concepts discussed, the following practice worksheet
can be utilized. It contains a variety of problems that require multiplying
and dividing radicals.

Worksheet Instructions:

- Simplify each expression.
- Show all steps of your work.

Problems

1. Multiply the following radicals:
- a. \(\sqrt{7} \times \sqrt{14}\)
- b. \(\sqrt{8} \times \sqrt{2}\)
- c. \(\sqrt{5} \times \sqrt{20}\)
- d. \(\sqrt{6} \times \sqrt{3}\)

2. Divide the following radicals:
- a. \(\frac{\sqrt{32}}{\sqrt{8}}\)
- b. \(\frac{\sqrt{45}}{\sqrt{5}}\)
- c. \(\frac{\sqrt{72}}{\sqrt{9}}\)
- d. \(\frac{\sqrt{18}}{\sqrt{2}}\)

3. Mixed Problems:
- a. \(\sqrt{12} \times \sqrt{3} + \sqrt{12} \times \sqrt{2}\)
- b. \(\frac{\sqrt{50}}{\sqrt{2}} - \frac{\sqrt{18}}{\sqrt{3}}\)
- c. \(\sqrt{5} + \frac{\sqrt{20}}{\sqrt{5}}\)
- d. \(\sqrt{15} \times \sqrt{5} - \frac{\sqrt{75}}{\sqrt{3}}\)

Solutions

After completing the worksheet, here are the solutions for self-checking:

1. Multiplication Solutions:
- a. \(\sqrt{98} = 7\sqrt{2}\)
- b. \(\sqrt{16} = 4\)
- c. \(\sqrt{100} = 10\)
- d. \(\sqrt{18} = 3\sqrt{2}\)

2. Division Solutions:
- a. \(\sqrt{4} = 2\)
- b. \(\sqrt{9} = 3\)
- c. \(\sqrt{8} = 2\sqrt{2}\)
- d. \(\sqrt{9} = 3\)

3. Mixed Solutions:



- a. \(6\sqrt{2}\)
- b. \(3\)
- c. \(\sqrt{5} + 2\)
- d. \(0\)

Conclusion

Mastering the multiplication and division of radicals is essential for
students as they advance in their mathematical studies. This worksheet
provides a structured approach to understanding these concepts, reinforcing
skills through practice problems. By working through the exercises provided,
students will build confidence in their abilities to manipulate radical
expressions effectively and prepare themselves for more complex algebraic
challenges.

Frequently Asked Questions

What is a radical in mathematics?
A radical is a symbol used to represent the root of a number, most commonly
the square root, represented by the radical sign '√'.

How do you multiply two radicals with the same
index?
To multiply two radicals with the same index, you multiply the numbers inside
the radicals together and keep the same index. For example, √a √b = √(a b).

What happens when you multiply a radical by a
rational number?
When you multiply a radical by a rational number, you simply multiply the
rational number by the value inside the radical. For example, 3√2 = √(3^2 2)
= √18.

Can you provide an example of dividing radicals?
Sure! To divide radicals, you divide the numbers inside the radicals. For
example, √(a/b) = √a / √b, assuming b is not zero.

What is the purpose of a multiplying and dividing
radicals worksheet?
A multiplying and dividing radicals worksheet is designed to help students



practice and master the rules and techniques for performing operations with
radicals.

How can you simplify the product of two radicals?
To simplify the product of two radicals, multiply the values inside the
radicals and then simplify the resulting radical if possible. For example, √2
√8 = √(2 8) = √16 = 4.

What is the importance of rationalizing the
denominator in radical expressions?
Rationalizing the denominator is important because it simplifies the
expression and eliminates radicals from the denominator, making it easier to
work with.

Are there any special rules for multiplying and
dividing cube roots?
Yes, the same principles apply: to multiply cube roots, multiply the numbers
inside, and to divide them, divide the numbers inside. For example, ∛a ∛b =
∛(a b).

What strategies can be used to solve problems on a
multiplying and dividing radicals worksheet?
Strategies include simplifying each radical first, using properties of
exponents, practicing rationalizing denominators, and double-checking work
for errors.
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