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INTRODUCTION TO
SOLVING SYSTEMS
OF EQUATIONS

Substitution

In Algebra 1, one of the
most essential skills
students learn is how
to solve systems of
linear equations. A
system of equations is
simply a set of two or
more equations that
share the same
variables. For example,
you might have y = 2x
+ 3and 3x + y = 11.
The goal is to find the
values of x and y that
satisfy both equations

simultaneously. There
are several methods to
accomplish  this:
graphing, elimination,
and substitution.
Among these, Algebra
1 solving systems by
substitution is a
powerful, algebraic
approach that often
leads to precise
answers without the
need for graphing.

The substitution
method works by
solving one equation
for one variable, then
substituting that
expression into the
other equation. This
transforms a system of
two equations into a
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single equation with
one variable, which can
be solved directly.
Once you find the
value of the first
variable, you plug it
back into one of the
original equations to
find the second
variable. The result is
an ordered pair (X, y)
that represents the
point where the two
lines intersect.
Mastering substitution
not only builds
foundational algebra
skills but also prepares
students for more
advanced topics like
solving systems with
three variables or
nonlinear systems.

WHY CHOOSE THE

SUBSTITUTION
METHOD?
When vyou are first

introduced to Algebra
1 solving systems by
substitution, it may
seem like an extra step

compared to graphing.
However, substitution

offers several
advantages. First, it
provides exact
solutions, whereas

graphing can often
yield approximate
answers if the
intersection point has
fractional coordinates.
Second, substitution
works well when one of
the equations is
already solved for a
variable or can be
easily rearranged. For
instance, if an equation
isgivenasy =4x -7,
you can directly
substitute that
expression for y into
the other equation.
This method is also
efficient when dealing
with larger coefficients
that make elimination
less convenient.

Another benefit is that
substitution reinforces
the «concept of
algebraic manipulation
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and equivalent
expressions. As
students practice
Algebra 1 solving

systems by
substitution, they
become more
comfortable with

distributing, combining
like terms, and solving
linear equations in one
variable. These skills
are fundamental for
later courses in
algebra, geometry, and
beyond.

HOW TO SOLVE A
SYSTEM BY
SUBSTITUTION:
STEP-BY-STEP

Let's break down the
process of solving a
system using
substitution. We'll use
a clear example to
illustrate each step.

Step 1:
Choose
an
Equation
and Solve
for One
Variable

Look at the two
equations in your
system. Your goal is to
isolate one variable in
one of the equations.
Ideally, pick the
equation where a
variable has a
coefficient of 1 (or -1)
to make the algebra
simpler. For example,
consider the system:
Equation 1: y = 3x -5
Equation 2: 2x + 4y =
12



Here, Equation 1 is
already solved fory. So
we can skip the initial
rearrangement. |If
neither equation is
solved for a variable,
solve for one. For
instance, if you have
4x +y =9 and x - 2y
= 4, you might solve
the second equation
for x because its
coefficient is 1: x = 2y
+ 4.

Step 2:
Substitut
e the
Expressio

n into the
Other

Equation

Take the expression
you found and
substitute it into the
other equation. In our
example, since y = 3x
- 5, replace y in
Equation 2:

2xX + 4(3x -5) =12

Now you have a single
equation in terms of x
only.

Step 3:

Solve for
the First
Variable

Simplify and solve the
resulting linear
equation:

2Xx + 12x-20=12
14x-20 =12

14x = 32

x =32/14
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x =16/7

So x = 16/7. This is
the x-coordinate of the
solution.

Step 4.
Substitut
e Back to
Find the
Second
Variable

Now that you know x,
plug it into one of the
original equations to
solve for y. Using
Equation 1 (y = 3x - 5):

y = 3(16/7) -5
y =48/7-5

y = 48/7 - 35/7
y =13/7

Thus, the solution is
(16/7, 13/7). You can
check by substituting

both values into
Equation 2 to confirm
they work.

Step 5:
Verify
Your
Solution

It is always a good
practice to verify by
plugging the ordered
pair into the original
equations. In this case:

Equation 2: 2(16/7) +
4(13/7) = 32/7 + 52/7
= 84/7 = 12. Correct.

By following these
steps for Algebra 1
solving systems by
substitution, you can
tackle systems of any
difficulty.  Remember
that the key is careful
algebraic manipulation
and double-checking
your work.



COMMON
MISTAKES AND
HOW TO AVOID
THEM

When learning
Algebra 1 solving
systems by

substitution, students
often encounter a few
typical errors. Being
aware of these can
help you avoid pitfalls.

e Substituting
incorrectly:
Make sure you
substitute the
entire
expression, not
just part of it.
Use parentheses
to keep the
substitution
clear. For
example, ify =
2x + 1, thenin
the other
equation replace
y with (2x + 1),
not just 2x.

 Distributing

incorrectly:
When you have
an expression
like 3(2x - 5),
remember to
multiply both
terms: 3 * 2x =
6x and 3 * (-5) =
-15. Omitting the
negative sign is a
common error.
Forgetting to
combine like
terms: After
distributing,
combine any x
terms and
constant terms
before solving.
Keep your
equation
balanced.
Solving for the
wrong variable:
Choose the
equation that is
easiest to solve.
If both equations
are in standard
form (Ax + By =
C), look for a
variable with a

6 Algebra 1 Solving Systems By ~ 2025-01-07

Substitution



Algebra 1 Solving Systems By Substitution 7

CASES=eNOent of 1 or
-1 to avoid
fractions.

e Not checking
the solution:
Always substitute
your final
ordered pair
back into both
original
equations. A
small arithmetic
mistake can lead
to an invalid
answer.

Practicing a variety of
problems, including
those with fractions,
decimals, and no
solution or infinite
solutions, will
strengthen your
understanding of
Algebra 1 solving
systems by
substitution.

WHEN
SUBSTITUTION
GIVES SPECIAL

SOLUTION OR
INFINITE
SOLUTIONS

Not every system of
equations has exactly
one solution. Some
systems have no
solution (parallel lines
that never intersect),
while others have
infinitely many
solutions (the same
line). The substitution
method can reveal
these special cases.

No
Solution

If after substitution you
obtain a false
statement, such as 0 =
5 or -3 = 7, then the
system has no solution.
For example, consider:

y=2x+4
y=2x-1

Substituting the first



equation into the
second gives: 2x + 4 =
2x -1 -4 = -1, which
is false. The lines are
parallel, so the system
is inconsistent.

Infinite
Solutions

If after substitution you
obtain a true
statement such as 0 =
0 or 5 = 5, then the
system has infinitely
many solutions. For
instance:

y=3x-2

6x -2y =4
Substituting y gives: 6x
-2(3x-2)=4-6x-
6X + 4 =4->4 =4,
This identity indicates
the two equations
represent the same
line.

When practicing
Algebra 1 solving
systems by
substitution, always

examine the final
result to determine the
nature of the solution.
Recognizing these
special cases is an
important part of
understanding
systems.

REAL-WORLD
APPLICATIONS OF
SUBSTITUTION

The skill of Algebra 1
solving systems by
substitution is not
l[imited to the
classroom. Many real-
world problems involve
two unknowns that are
related by two
conditions. For
example, consider a
business scenario: A
company sells two
types of products. The
total number of items
sold is 200, and the
total revenue s
$4,500. If one product
costs $15 and the
other costs $30, you
can set up a system of
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equations. Let x be the
number of $15 items
and y the number of
$30 items. Then:

x+y =200
15x + 30y = 4500

Using substitution,
solve the first equation
fory (y = 200 - x),
substitute into the
second, and find x =
100, y = 100. This
shows the company
sold 100 of each type.

Other common

applications include
mixing different
quantities of

ingredients in cooking,
calculating distances
and speeds in travel
problems, and
determining break-
even points in finance.
The ability to model
and solve such
problems using
Algebra 1 solving
systems by
substitution is a
valuable life skill.

PRACTICE
PROBLEMS FOR
MASTERY

The best way to
become confident with
Algebra 1 solving
systems by
substitution is
through practice. Here
are a few problems to
try on your own:

1. System: y = -2x
+7and3x+y=
5

2. System: x = 4y
-3and 2x - 5y =
2

3. System: 2x + 3y
=8andy = 2x -
4

4. System: 3x - 2y
=1and -6x + 4y
= -2 (note the
special case)

For each problem,
follow the steps: solve,
substitute, solve, back-
substitute, and verify.
Check your answers by
plugging the ordered



pair into both
equations. With
repetition, the process
will become second
nature.

TIPS FOR
TEACHING AND
LEARNING
SUBSTITUTION

If you are a student, try
to verbalize each step
as you work through a
problem. Saying aloud,
"l am substituting this
expression for vy,"
reinforces the process.
If you are a teacher,
consider using color-
coding to highlight the
substituted

expressions or
providing  scaffolded
worksheets that start
with simple systems
(where one equation
already has a variable
isolated) and progress
to more complex ones.

Online tools and
graphing calculators
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can also help, but
mastering the algebra
manually is crucial for
deeper understanding.
Remember that
Algebra 1 solving
systems by
substitution is a
stepping stone to
solving systems of
three variables, which
you will encounter in
Algebra 2 and beyond.

CONCLUSION

In summary, the
substitution method is
a fundamental
technique in Algebra 1
for solving systems of
linear equations. By
isolating a variable,
substituting into the
other equation, and
solving step by step,
you can find exact
solutions efficiently.
We have discussed the
step-by-step process,
common mistakes,
special cases, and real-
world uses. With
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consistent practice,
Algebra 1 solving
systems by

substitution becomes
a reliable tool in your
mathematical toolkit.
Whether you are
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preparing for an exam
or simply want to
improve your problem-
solving skills,
mastering substitution
will serve you well



