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UNLOCKING ALGEBRA: HOW TO
SIMPLIFY ALGEBRAIC
EXPRESSIONS BY COMBINING
LIKE TERMS

Algebra often feels like a foreign
language, but once you learn its basic
grammar, everything becomes clearer.
One of the most fundamental grammar
rules in algebra is learning how to
simplify algebraic expressions by
combining like terms. This skill is the
gateway to solving equations,
understanding functions, and tackling
real-world problems. Whether you are a
student staring at a textbook or an adult
brushing up on math, mastering this
concept will give you confidence and
fluency in mathematics. In this article,
we will explore what like terms are, why
combining them matters, and how to
apply this technique step by step. By the
end, you will be able to simplify
expressions quickly and accurately.

WHAT ARE LIKE TERMS?

Like terms are terms within an algebraic
expression that have the same
variable(s) raised to the same
exponent(s). Only the numerical
coefficients (the numbers in front) can
be different. For example, in the
expression 3x + 5x, both terms contain
the variable x raised to the first power.
Therefore, they are like terms. Similarly,

2y2 and -7y? are like terms because the
variable y appears with the same
exponent 2.

Constants (plain numbers) are also
considered like terms with each other.
For instance, 4 and -9 are like terms
because they have no variable part.
However, 4x and 4x2 are not like terms
because the exponents differ.
Recognizing like terms is the first step
toward simplification.

Examples of Like
and Unlike Terms

e Like terms: 7a, -3a, a - all have
the variable a to the first power.

e Like terms: 5,-12, 0.5 - all are
constants.

e Like terms: 2mn, 8mn, -mn - all
have the product m * n (each
variable to the first power).

e Unlike terms: 4x and 4y -
different variables.

¢ Unlike terms: 3x? and 3x -»
different exponents on the same
variable.

WHY SIMPLIFY ALGEBRAIC
EXPRESSIONS BY COMBINING
LIKE TERMS?

The main goal of simplifying an
expression is to make it shorter, neater,
and easier to work with. When you
simplify algebraic expressions by
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combining like terms, you are
essentially collecting similar items. Think
of it like organizing a toolbox: you group
all the screwdrivers together and all the
wrenches together. In algebra,
combining like terms reduces the
number of terms, making subsequent
operations such as solving equations or
evaluating expressions much simpler.

Furthermore, simplification helps avoid
errors. A long, messy expression is more
prone to miscalculation. By condensing
the expression, you create a cleaner
version that reveals the underlying
structure. This is especially important
when you later substitute values for
variables or graph functions.

THE CORE RULE: ADD OR
SUBTRACT THE COEFFICIENTS

The procedure for combining like terms
is straightforward: add or subtract the
coefficients while keeping the
variable part unchanged. For
example, to simplify 3x + 2x, you add
the coefficients (3+2) to get 5x. For
subtraction, 8y - 3y becomes 5y. If
there is no written coefficient, it is
understood to be 1. So x + 5x becomes
6x (since 1x + 5x = 6x).

When constants are involved, simply add
or subtract them as you would with
regular numbers. For instance, 4 + 7
becomes 11. But remember: constants
can only combine with other constants,
not with variable terms.

STEP-BY-STEP GUIDE: HOW TO
SIMPLIFY ALGEBRAIC
EXPRESSIONS BY COMBINING
LIKE TERMS

Let’s break the process into simple,
repeatable steps. Use this method every
time you need to simplify algebraic

expressions by combining like

terms.

1. Identify all terms in the
expression. A term is separated
by a plus or minus sign. For
example, in 4x + 3 - 2x + 7, the
terms are 4x, 3, -2x, and 7.

2. Group like terms together. You
can rearrange the expression
(using the commutative property)
to put like terms next to each
other. For the example, we can
write 4x - 2x + 3 + 7.

3. Combine the coefficients of
each group of like terms. For
the x terms: 4 - 2 = 2, so we have
2x. For the constants: 3 + 7 = 10,
so we have +10.

4. Write the simplified
expression. The result is 2x +
10.

5. Check your work. Ensure no like
terms remain uncombined and
that signs are correct.

Example 1:
Simple Linear
Terms

Simplify: 5a + 2b - 3a + 4b

e Group like terms: (5a - 3a) + (2b +
4b)

e Combine: 2a + 6b

 Final simplified expression: 2a +
6b

Example 2:
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Terms with

Different

Exponents

Simplify: 3x2 + 5x - x2 + 2 - 3x

e Group like terms: (3x2 - x?) + (5x -
3x) + (2)

e Combine: 2x? + 2x + 2

e Final result: 2x2 + 2x + 2

Example 3:
Including a Minus
Sign Before a
Term

Simplify: 7y -4 + 3y -2y + 1

e Group: (7y + 3y -2y)+ (-4 + 1)

e Combine: (7+3-2)y = 8y;
constants: -3

e Final: 8y - 3

COMMON MISTAKES AND HOW
TO AVOID THEM

Even experienced students sometimes
slip up when they simplify algebraic
expressions by combining like
terms. Being aware of these pitfalls will
keep your work accurate.

Mistake 1:
Combining

Unlike Terms

The most frequent error is trying to
combine terms that have different
variables or exponents. For example,
writing 3x + 2y = 5xy is incorrect. You
cannot combine x and y because they
are different variables. Similarly, 4x2 +
3x cannot be simplified to 7x3
exponents must match.

Mistake 2:
Forgetting the
Sign in Front of
the Term

When rearranging terms, always carry
the sign (positive or negative) with the
term. For instance, in 5 - 3x + 2x, the
-3x has a minus sign in front. If you
move it, keep it as -3x. A common error
is to write 5 + 3x + 2x, which changes
the sign incorrectly.

Mistake 3:
Misapplying the
Distributive
Property

Sometimes students confuse combining
like terms with the distributive property.
Remember: combining like terms is
about addition and subtraction of similar
items. Distribution (e.g., 2(x+3) = 2x+6)
is a different operation. Use each tool
when appropriate.



REAL-WORLD APPLICATIONS OF
SIMPLIFYING EXPRESSIONS

You might wonder, “When will | ever use
this?” The ability to simplify algebraic
expressions by combining like terms
appears in countless real situations:

e Calculating costs: If you buy 3
notebooks for x dollars each and 2
pens for y dollars each, your total
is 3x + 2y. If you later buy 2 more
notebooks and 3 pens, you add 2x
+ 3y. The combined expression
3x+2y+2x+3y simplifies to 5x+5y,
making it easy to understand the
total cost.

e Budgeting and finance: Monthly
expenses often involve repeating
categories. Combining like terms
helps condense financial formulas.

e Physics and engineering:
Formulas for distance, force, or
energy often have multiple terms
that need simplification before
solving.

e Coding and algorithms:
Algebraic simplification is used in
computer algebra systems and
even in simplifying logical
expressions.

PRACTICE PROBLEMS

Try these on your own to master the
skill. After simplifying, check your
answers below.

1. 8p+3q-2p+4q
2.4m2-2m+ m?2+5m-1
3.6+2a-4a+9-a

4. 0.5x + 1.2y - 0.3x + 0.8y
5. ab + 2ab - 3a? + 4a?

Answers

6p + 49

5m? +3m-1
15-3a (or-3a + 15)
0.2x + 2.0y

3ab + a2

ukwNn e

ADVANCED CONSIDERATIONS:
COMBINING LIKE TERMS WITH
DISTRIBUTIVE PROPERTY

Often, an expression requires both
distribution and combining like terms.
For instance: 3(x + 2) + 4x. First,
distribute the 3: 3x + 6 + 4x. Then
combine like terms (3x and 4x) to get 7x
+ 6. Always follow the order of
operations: distributions come before
combining like terms.

When dealing with negative signs, be
careful: 2(x - 3) - (x + 1) becomes 2x -
6 - x - 1 (because subtracting (x+1) is
like distributing -1). Then combine: x - 7.

WHY THIS SKILL IS
FOUNDATIONAL

Understanding how to simplify
algebraic expressions by combining
like terms is not just a classroom
exercise. It builds the foundation for
more advanced algebra, including
solving linear equations, working with
polynomials, and factoring. Without this
skill, more complex topics like quadratic
equations or systems of equations
become frustratingly difficult. Think of it
as learning to walk before you run.

Moreover, this concept reinforces
number sense and logical organization. It
trains your mind to look for patterns and
efficiency. As you practice, you will
develop an intuition for which terms
belong together, and the process will
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become automatic.

CONCLUSION

Simplifying algebraic expressions by
combining like terms is one of the most
straightforward yet powerful tools in

mathematics. By grouping terms with
the same variable and exponent, and
adding or subtracting their coefficients,
you transform a messy list into a clean,
compact expression. This skill not only
helps you succeed



