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MASTERING
RADICALS: A
COMPLETE GUIDE
TO ADDING AND
SUBTRACTING
SQUARE ROOTS

Working with square
roots is a fundamental
skill in algebra, and the
ability to add and
subtract them
accurately is a critical
milestone for any
student. While the
concept might seem
daunting at first, the
rules are logical and

easy to grasp with
consistent practice. A
well-structured adding
and subtracting
square roots
worksheet serves as
the perfect tool for
building this essential
skill. This guide will
walk you through
everything you need to
know, from the basic
rules to advanced
problem-solving
strategies, ensuring
you can approach any
radical expression with
confidence.

Many students struggle
because they treat
square roots like
ordinary numbers.


https://app.ardentx.com/

However, adding and
subtracting radicals is
much more like
combining like terms in
algebra than
performing basic
arithmetic. The key
principle is that you
can only combine
square roots that have

the same
radicand—the number
inside the radical

symbol. Think of it as
grouping apples with
apples and oranges
with oranges. This
article will break down
this process step by
step, helping you turn
confusion into mastery.

UNDERSTANDING
THE CORE
CONCEPT OF LIKE
RADICALS

Before you can
successfully tackle an
adding and

subtracting square
roots worksheet, you
must fully grasp what

"like radicals" are. In
the same way that you
can add 2x and 3x to
get 5x, you can add
2V5 and 3V5 to get
5V5. The radical
part—the v5 in this
case—remains
unchanged. The
numbers in front of the
radical (the
coefficients) are what
get added or
subtracted.

The term inside the
square root symbol is
called the radicand. For
two square roots to be
considered "like," they
must have the same
radicand. For example,
7V3 and 4V3 are like
radicals because they
both contain V3.
Conversely, 5v2 and
3V6 are not like
radicals because their
radicands (2 and 6) are
different. They cannot
be directly combined.
This is the single most
important rule to

2 Adding And Subtracting Square Roots2024-07-02
Worksheet



Adding And Subtracting Square Roots
Worksheet 3

remember when
working on any adding
and subtracting
square roots
worksheet.

THE GOLDEN RULE:
SIMPLIFY BEFORE
YOU COMBINE

One of the most
common pitfalls for
students is attempting
to add or subtract
square roots that
appear different but
can actually be
simplified into like
radicals. A truly
comprehensive adding
and subtracting
square roots
worksheet will always
require you to simplify
first.  Simplifying a
square root means
factoring out any
perfect squares from
the radicand.

Let’s consider the
expression v8 + V2. At
first glance, these

seem impossible to
combine because V8
and v2 have different
radicands. However, V8
can be simplified. Since
8=4x2,and V4 =2,
we can rewrite V8 as
2v2. Now, the
expression becomes
2V2 + V2, which
simplifies to 3v2. By
simplifying  first, we
revealed that the
radicals were actually
like terms all along.
This is a skill that is

practiced repeatedly
on a high-quality
adding and

subtracting square
roots worksheet.

Steps for
Simplifyin
ga



Square
Root

1. Factor the
radicand: Find
the largest
perfect square
that divides
evenly into the
number under
the radical.

2. Rewrite the
expression:
Express the
radicand as the
product of the
perfect square
and its remaining
factor. For
example, V50
becomes V(25 X
2).

3. Take the
square root of
the perfect
square: V25 =
5,50 V(25 x 2)
becomes 5v2.

4. Check your
work: Ensure

the number
inside the radical
has no perfect
square factors
other than 1.

Mastering this process
is the foundation for
success with every
adding and
subtracting square
roots worksheet you
encounter.

STEP-BY-STEP:
HOW TO ADD AND
SUBTRACT SQUARE
ROOTS

Let's walk through a
systematic approach
that you can apply to
any problem. This
method is designed to
be repeated until it
becomes second
nature.

Step 1:
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Simplify

Square

Root

Complete

ly

Before doing anything
else, simplify every
square root in the
expression. Use the
factoring method
described above to
ensure each radical is
in its simplest form.
This may involve
working with larger
numbers and multiple
perfect squares.

Step 2:

|dentify
and
Group
Like
Radicals

Once all square roots
are simplified, look for
radicals that have the
same number inside
the square root
symbol. These are your
like terms. It can be
helpful to underline,
circle, or highlight
them in different
colors, especially when
working through a
printed adding and
subtracting square
roots worksheet.



Step 3:

Write the

Add orFinal
Subtraghswer in

the

Simplest

Coeffidtenm

ts

Treat the radical part

like a wvariable.
Combine the
coefficients (the

numbers in front of the
radical) while keeping
the radical part exactly
the same. For instance,
4v7 - 2V7 + V7 is the
sameas4-2+1=3.
The answer is 3v7.

Step 4.

Make sure your final
answer has all radicals
simplified and that no
further combination is
possible. Double-check
that you haven't
missed any like terms.

NAVIGATING
COMMON
CHALLENGES AND
MISTAKES

Even with a clear
understanding of the
rules, certain types of
problems on an
adding and
subtracting square
roots worksheet can
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cause confusion. Being
aware of these
common mistakes can
help you avoid them.

Mistake
1: Adding
Radicand
S

This is the most
fundamental error.
Remember, va + Vb is
not equal to vV(a + b).
You cannot combine
the numbers under the
radical. v4 + Vv9is 2 +
3 =5, not v13. This
rule is non-negotiable.

Mistake
2:

Forgettin
g to
Simplify
First

As noted earlier, failing
to simplify is a primary
source of error. Many
problems on an
adding and
subtracting square
roots worksheet are
designed to test this
very skill. Always look
for perfect square
factors before deciding
if two radicals can be
combined.

Mistake
3:



Mishandli
ng

y
Simplifyin

Coeffi@en

[

When adding or
subtracting, only the
coefficients change.
Never add or subtract
the radicands
themselves. Also,
remember that a
radical with no visible
coefficient has an
implied coefficient of 1.
For example, V5 is the
same as 1V5.

Mistake
4.

Fractions
Under the
Radical

If you encounter a
square root of a
fraction, use the
property v(a/b) = va /
vb. Simplify the
numerator and
denominator

separately. This is a
more advanced skill
often found on later
sections of an adding

and subtracting
square roots
Incorrect| worksheet.
HOW
8 Adding And Subtracting Square Roots2024-07-02

Worksheet



BUILD

Adding And Subtracting Square Roots
Worksheet 9

WORKSHEETS many problems

PROFICIENCY
Why is a dedicated
adding and

subtracting square
roots worksheet so
beneficial? The answer
lies in the nature of the
skill itself. Adding and
subtracting radicals is
a procedural skill that
requires repetition,
pattern recognition,
and attention to detail.
A worksheet provides a
structured
environment for this
practice.

e Repetition
builds fluency:
Repeated
practice helps
automate the
process of
simplifying and
combining
radicals.

e Pattern
recognition:
Working through

helps you quickly
identify like
radicals and
common factors.

e Immediate
feedback:
Completing a
worksheet allows
you to check
your answers
and pinpoint
areas of
weakness.

* Progress
tracking: You
can see your own
improvement as
you move from
easier to more
challenging
problems.

SAMPLE
PROBLEMS FOR
PRACTICE

Let's work through a
few problems that
might appear on a
typical adding and
subtracting square
roots worksheet.



Problem
1: Basic
Addition

Simplify: 3v11 + 8vV11

Solution: The
radicands are the same
(11). Simply add the
coefficients: 3 + 8 =
11. The answer is
11V11.

Problem
2:
Subtracti
on with
Simplifica
tion

Simplify: V45 - v20

Solution: First,

simplify each radical.

e V45 =V(9 x 5) =
3V5

e V20 =V(4 x 5) =
2V5

Now, combine the like
radicals: 3Vv5 - 2V5 =
V5.

Problem
3:
Multiple
Terms

Simplify: 5v12 + 2v27
-V75

Solution: Simplify
each term first.

e 5V12 = 5V(4 x 3)

=5x2V3 =
10V3
e 2V27 = 2V(9 x 3)
=2 x 3V3=6V3
e V75 =+(25 x 3)
=5vV3
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Now combine: 10V3 +
6vV3 - 5V3 = 11V3. The
answer is 11v3.

Problem
4: A More
Challengi

ng
Combinat
lon

Simplify: 7V8 + 4V18 -
2V32

Solution:

7V8 =7V(4 x 2)

=7 %x2V2 =
14v2

e 4V/18 = 4V(9 x 2)
=4 x 3V2 =
12v2

e 2vV32 = 2V(16 X
2) =2 x4vy2 =
8v2

Combine: 14v2 + 12v?2

11

- 8V2 18v2. The
answer is 18v?2.

PRACTICAL TIPS
FOR USING
WORKSHEETS
EFFECTIVELY

To get the most out of
an adding and
subtracting square
roots worksheet,
follow these strategies.

e Work step by
step: Do not try
to skip steps in
your head. Write
down the
simplification for
each radical. This
reduces errors
and makes it
easier to review
your work.

Use scratch
paper: Keep
your work
organized. Use
one line for
simplifying and
another for
combining.



e Check your
answers: Use a
calculator or
online tool to
verify your final
answer, but only
after you have
completed the
problem on your
own.

Focus on
process, not
speed: Accuracy
is more
important than
speed. With
practice, your
speed will
naturally
increase.
Review your
mistakes: When
you get a
problem wrong,
go back and
identify where
you made the
error. Was it a
simplification
mistake? Did you
combine unlike
radicals?

12

Understanding
your mistake is
the key to
improvement.

CREATING YOUR
OWN ADDING AND
SUBTRACTING
SQUARE ROOTS
WORKSHEET

If you are a teacher or
a parent looking to

help a student,
creating a custom
adding and

subtracting square
roots worksheet can
be highly effective.
Tailoring the difficulty
to the learner's current
level ensures they are
challenged but not
overwhelmed.

Start with simple
problems where all
radicals are already
like terms, such as 5v2
+ 3V2. Then, introduce
problems that require
simplifying only one
term, like v8 + V2.
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Finally, move to that combine radicals
problems where with whole numbers,

multiple terms need to
be simplified before
combining. Include a
mix of addition and
subtraction, and
consider adding a few
challenge problems

13

such as 5 + 3v2 - V2.

Make sure your
adding and
subtracting square
roots worksheet
includes an answer



