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MASTERING RADICAL
EXPRESSIONS: A COMPLETE
GUIDE TO PRACTICE 7-2
MULTIPLYING AND DIVIDING
RADICAL EXPRESSIONS

Radical expressions often strike fear into
the hearts of algebra students, but once
you  understand  the  underlying  rules,

they become far less intimidating. When
you  encounter  a  problem  set  l ike
Practice  7-2  Multiplying  and  Dividing
Radical  Expressions,  you  are  stepping
into one of the most fundamental skills
in intermediate algebra. This topic is not
just  an  academic  exercise;  it  lays  the
groundwork  for  advanced  topics  in
geometry,  trigonometry,  and  calculus.
Whether you are preparing for an exam,
tutoring  a  friend,  or  simply  trying  to
b r u s h  u p  o n  y o u r  m a t h  s k i l l s ,
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understanding  how  to  multiply  and
divide  radicals  is  essential.  In  this
comprehensive  guide,  we  will  break
down  every  concept  step  by  step,
explore common pitfalls, and show you
how  to  approach  problems  with
confidence.  By  the  end  of  this  article,
you will be able to handle any problem
from Practice 7-2 with ease and clarity.

WHAT ARE RADICAL
EXPRESSIONS?

Before  diving  into  multiplication  and
division, it is important to have a solid
grasp  of  what  a  radical  expression
actually is.  A radical  expression is any
mathematical expression that contains a
radical  symbol  (√),  which  indicates  a
root.  The most  common radical  is  the
square root, but you will also encounter

cube  roots  (∛)  and  higher-order  roots.
The expression under the radical sign is
called the radicand. For example, in the
expression  √25,  the  radicand  is  25.
Understanding the relationship between
the index (the small number outside the
radical) and the radicand is the first step
toward  mastering  operations  with
radicals. Radical expressions can include
numbers, variables, or a combination of
both,  and  they  follow  specific  algebraic
rules that allow us to manipulate them
just like any other expression.

THE FUNDAMENTALS OF
MULTIPLYING RADICAL
EXPRESSIONS

Multiplying  radical  expressions  is  a
straightforward process once you know
the core rule. The key principle is that
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you can multiply radicals together only if
they  have  the  same index.  The  index
tells  you  what  type  of  root  you  are
dealing with. For square roots, the index
is 2 (though it is usually not written). For
cube roots, the index is 3, and so on.

The
Multiplication
Rule for Radicals
The rule is simple: √a × √b = √(a × b),
provided that the indices are the same.
This  means  you  can  combine  the
radicands under a single radical symbol.
For instance, √2 × √3 = √(2 × 3) = √6.
This rule applies to any radical with the

same  index.  When  you  are  working
through  Practice  7-2  Multiplying  and
Dividing  Radical  Expressions,  you  will
often  start  by  applying  this  rule  to
simplify products.

Multiplying
Radicals with
Coefficients
Many  radical  expressions  come  with
coefficients  (numbers  in  front  of  the
radical). For example, 3√2 × 5√3. In this
case,  you  multiply  the  coefficients
together and then multiply the radicands
together. So, 3 × 5 = 15, and √2 × √3 =
√6,  giving  you  15√6.  This  is  a  very
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common  pattern  in  Pract ice  7-2
problems, and it is important to treat the
coefficient  and  the  radical  as  separate
components  during  multiplication.

Multiplying
Radicals with
Variables
When  variables  appear  inside  the
radicand,  the  same  rules  apply.  For
example, √x × √y = √(xy). However, you
must  also  consider  the  domain  of  the
variables. Typically, we assume that all
variables  represent  non-negative  real
numbers  when  dealing  with  even-
indexed  radicals.  For  odd-indexed

radicals,  variables  can  be  any  real
number. In the context of Practice 7-2
Multiplying  and  Dividing  Radical
Expressions,  you  will  often  simplify
expressions that contain variables, which
may  involve  factoring  out  perfect
squares  or  perfect  cubes.

STEP-BY-STEP PROCESS FOR
MULTIPLYING RADICALS

To make the process clearer, let us walk
through  a  step-by-step  approach  that
you  can  apply  to  any  multiplication
problem involving radicals.

Check the indices. Ensure that1.
all radicals you are multiplying
have the same index. If they do
not, you cannot directly multiply
them without additional
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manipulation.
Multiply the coefficients. If2.
there are coefficients outside the
radicals, multiply them together.
Multiply the radicands. Multiply3.
all the numbers and variables
inside the radicals together.
Simplify the result. After4.
multiplying, look for perfect square
factors (for square roots), perfect
cube factors (for cube roots), or
perfect powers based on the
index. Simplify the radical by
taking the roots of those factors.
Combine like terms. Sometimes5.
after simplification, you may have
multiple terms that can be
combined if they have identical
radical parts.

This systematic approach will  help you
avoid  mistakes  and  ensure  that  your
answers  are  fully  simplified.  When
working on Practice 7-2, always take the
time  to  simplify  your  final  answer
completely.

DIVIDING RADICAL EXPRESSIONS

Division of radical expressions follows a
similar logical pattern to multiplication.
The  core  rule  is  that  you  can  divide
radicals  if  they  have  the  same index.
Specifically, √a ÷ √b = √(a ÷ b), as long
as b is not zero. This rule allows you to
combine  the  radicands  under  a  single
radical symbol.
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The Division Rule
for Radicals
For example, √8 ÷ √2 = √(8 ÷ 2) = √4 =
2.  This  is  straightforward  when  the
division  results  in  a  perfect  square.
However,  it  is  not  always  that  tidy.
Often,  you will  end up with a  fraction
inside the radical, such as √(3/2). In such
cases,  you will  need to rationalize the
denominator,  which  we  will  cover  in
detail shortly.

Dividing Radicals

with Coefficients
Just  like  with  multiplication,  when  you
have  coefficients,  you  divide  the
coefficients separately from the radicals.
For instance, 6√10 ÷ 2√2 = (6 ÷ 2) ×
√(10 ÷ 2) = 3√5. This pattern is very
common in Practice 7-2 problems and is
easy to handle if you keep the coefficient
and radical operations distinct.

Dividing Radicals
with Variables
When variables are involved, the same
rules hold.  For example,  √(x³)  ÷ √x =
√(x³ ÷ x) = √(x²) = x, assuming x is non-
negative. However, you must be careful
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about the domain. Division by a radical
that contains a variable introduces the
possibility of  undefined values when the
variable makes the denominator zero.

RATIONALIZING THE
DENOMINATOR

One of the most important skills when
div id ing  radica l  express ions  is
rationalizing  the  denominator.  In
mathematics, it is generally considered
improper  to  leave  a  radical  in  the
denominator of a fraction. Therefore, we
perform a process called rationalization
to  eliminate  the  radical  from  the
denominator.

Rationalizing
with Square
Roots
If  you  have  a  fraction  like  1/√2,  you
multiply  both  the  numerator  and
denominator by √2. This gives you √2/2.
The denominator is now rational (2 is an
integer).  This  process  works  because
multiplying  the  denominator  by  itself
eliminates the square root: √2 × √2 = 2.

Rationalizing
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with Higher-
Order Roots
For cube roots or  higher,  you need to
multiply by a radical that will produce a
perfect  power  under  the  radical.  For
example,  to  rationalize  1/∛2,  you
multiply by ∛4 because ∛2 × ∛4 = ∛8 =
2. In general, you multiply by the radical
that completes the perfect power.

Rationalizing
with Binomial

Denominators
Sometimes the denominator contains a
sum  or  difference  of  radicals,  such  as
1/(√2 + √3). In this case, you multiply by
the conjugate of the denominator.  The
conjugate  of  (√2  +  √3)  is  (√2  -  √3).
Mul t ip ly ing  the  numerator  and
denominator by the conjugate eliminates
the radicals because (a + b)(a - b) = a² -
b². This is a very common technique in
advanced problems from Practice 7-2.

COMMON MISTAKES TO AVOID
WHEN MULTIPLYING AND
DIVIDING RADICALS

Even experienced students make errors
when working with radical expressions.
Being aware of these common mistakes
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will help you avoid them.

Mixing indices. You cannot
multiply a square root by a cube
root directly. You must first rewrite
them with a common index if
necessary.
Forgetting to simplify. Always
check if the radicand contains
perfect square factors. Leaving a
radical unsimplified is a common
error.
Incorrectly rationalizing. When
rationalizing, you must multiply
both the numerator and the
denominator by the same
expression. Forgetting to multiply
the numerator is a frequent
mistake.
Sign errors. When working with

conjugates, pay close attention to
the signs. Multiplying (√2 + √3) by
(√2 - √3) gives (√2)² - (√3)² = 2 - 3
= -1.
Domain neglect. When variables
are involved, remember that even-
indexed radicals require non-
negative radicands. Division also
requires that the denominator is
not zero.

PUTTING IT ALL TOGETHER:
PRACTICE 7-2 STRATEGIES

Now that  we have covered the theory
and common pitfalls,  let  us talk about
how  to  approach  a  problem  set  like
Practice  7-2  Multiplying  and  Dividing
Radical  Expressions.  The  key  is
consistency and methodical work. Start
by  identifying  the  type  of  operation
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required  (multiplication  or  division).
Then, apply the appropriate rule. Always
simplify  your  answer  as  much  as
possible.  If  you  are  dividing  and  the
denominator  contains  a  radical,
rationalize it. If you are multiplying, look
for opportunities to simplify before you
multiply, as this can make the numbers
smaller and easier to handle.
Practice 7-2 typically includes a mix of
problems, ranging from simple numerical
expressions  to  more  complex  ones
involving  variables  and  higher-order
roots. Working through these problems
systematically will  build your confidence
and speed. It  is often helpful to check
your  answers  by  evaluating  both  the
original  expression  and  your  simplified
result  with  a  calculator  ( i f  using
numbers)  or  by  substituting  values  (if

using variables).

Example Problem
from Practice 7-2
Let us work through a sample problem
that combines multiplying and dividing
radicals.  Suppose  you  are  asked  to
simplify (√12 × √18) ÷ √6. First, multiply
the radicals in the numerator: √12 × √18
= √(12 × 18) = √216. Now, divide by √6:
√216 ÷ √6 = √(216 ÷ 6) = √36 = 6. The
answer is 6. This problem shows how the
rules work together seamlessly.
Another  typical  problem might  involve
variables, such as (√(x⁵) × √(x³)) ÷ √(x²).
Multiply the numerator: √(x⁵) × √(x³) =
√(x⁸) = x⁴ (since √(x⁸) = x⁴ for x ≥ 0).
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Then divide by √(x²) = x, giving x⁴ ÷ x =
x³.  The answer is x³.  Notice how each
step simplifies the expression.

REAL-WORLD APPLICATIONS OF
RADICAL OPERATIONS

You  might  wonder  why  mastering
Practice  7-2  Multiplying  and  Dividing
Radical Expressions is important beyond
the classroom. Radicals appear in many
real-world  contexts.  For  example,  in
physics,  the  period  of  a  pendulum  is
proportional  to  the  square  root  of  its
length. In engineering, radicals are used
to  calculate  distances,  areas,  and
volumes  of  irregular  shapes.  In  finance,
compound  interest  formulas  involve
radicals for calculating growth rates. In
computer graphics, radicals are used for
d i s t a n c e  c a l c u l a t i o n s  a n d

transformations.  Understanding  how to
manipulate radicals efficiently allows you
to  solve  these  problems  more  quickly
and accurately. The skills you develop by
working through Practice 7-2 are directly
transferable  to  these  pract ica l
applications.

TIPS FOR TEACHING AND
LEARNING THIS MATERIAL

If you are teaching this topic to someone
else, or if  you are learning it  yourself,
here are a few tips that can make the
process easier.

Use visual aids. Drawing radicals
as trees can help students see the
factors and understand
simplification.
Practice with small numbers
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first. Start with simple square roots like √4, √9, and √16 before
moving to


