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INTRODUCTION:
THE NEXT STEP IN
YOUR ALGEBRA
JOURNEY

I f  y o u  h a v e  b e e n
studying algebra for a
while,  you  have  likely
mastered  the  art  of
s o l v i n g  s i m p l e
equations like 2x + 3
= 11. You know how to
isolate the variable by
performing  inverse
operations,  and  you
u n d e r s t a n d  t h e

importance of  keeping
the equation balanced.
But  what  happens
when  the  var iable
appears on both sides
of the equals sign? This
i s  w h e r e  m a n y
students  feel  a  bit  of
hesitation, but it is also
w h e r e  a l g e b r a
b e c o m e s  t r u l y
powerful.  Mastering
Algebra  Solving
Equat ions  Wi th
Variables  On  Both
Sides is a pivotal skill
that  unlocks a  deeper
unders tand ing  o f
m a t h e m a t i c a l
re lat ionsh ips  and

https://web1.enteraskincare.com/


2

2 Algebra Solving Equations With
Variables On Both Sides

2026-07-04

prepares you for more
complex  problem-
solving. This guide will
wa lk  you  th rough
everything you need to
know,  from  the  core
principles to advanced
tips,  ensuring  you
a p p r o a c h  t h e s e
e q u a t i o n s  w i t h
confidence and clarity.
In  this  comprehensive
article, we will explore
the  "why"  behind  the
process,  break  down
the steps methodically,
examine  common
pitfalls,  and  look  at
real-world  scenarios
where  th is  type  of
equation  appears.
Whether  you  are  a
student preparing for a
test,  a  parent  helping
with  homework,  or
someone  refreshing
their  math  skills,  this
guide is designed to be
your  go-to  resource.
Let  us  demystify  the
p rocess  and  tu rn
confusion into mastery.

UNDERSTANDING
THE CORE
CONCEPT: WHAT
DOES "VARIABLES
ON BOTH SIDES"
MEAN?

At  i ts  s implest,  an
equation with variables
on  both  sides  is  any
m a t h e m a t i c a l
statement  where  the
unknown  quant i ty
(usually  represented
by a letter like x, y, or
n) appears in terms on
both the left and right
sides of the equal sign.
Fo r  examp le ,  t he
equation 5x + 2 = 3x
+ 10 has the variable x
on  both  the  left  side
(5x) and the right side
(3x).  This  is  different
from a basic  equation
where  the  variable  is
only on one side.
Why does this matter?
In  real  life,  situations
are  rarely  one-sided.
Consider  two  mobile
phone  plans.  Plan  A
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charges  a  fixed  fee
plus a per-minute rate,
and Plan B charges  a
different  fixed  fee  and
a  different  per-minute
rate.  To  find  out  when
the two plans cost the
same,  you  would  set
up an equation where
the total cost of Plan A
(which  includes  your
variable)  equals  the
total  cost  of  Plan  B
(which  also  includes
your variable). This is a
perfect example of why
Algebra  Solving
Equat ions  Wi th
Variables  On  Both
Sides  is  not  just  an
academic exercise; it is
a  t oo l  f o r  mak ing
informed decisions.
The  fundamenta l
principle  that  makes
s o l v i n g  t h e s e
equations  possible  is
the  Properties  of
Equality.  Whatever
you do to one side of
the equation, you must
do  to  the  other.  This

concept  of  balance  is
the  bedrock  o f  a l l
a l g e b r a .  W h e n
variables  appear  on
both sides, our goal is
to  strategically  use
these  properties  to
move all variable terms
to  one  side  and  al l
constant  terms to  the
other,  simplifying  the
equation into a familiar
form.

THE STEP-BY-STEP
METHOD FOR
SOLVING
EQUATIONS WITH
VARIABLES ON
BOTH SIDES

While every equation is
unique,  a  consistent,
systematic  approach
will help you solve any
equation  involving
var iab les  on  both
sides.  Follow  these
steps in order, and you
will rarely get lost.
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Step 1:
Simplify
Both
Sides of
the

Equation
B e f o r e  y o u  s t a r t
moving  terms,  ensure
that  each  side  of  the
equation  is  as  simple
as  possible.  Use  the
distributive property to
eliminate  parentheses,
and  combine  any  like
terms  on  the  same
side.  For  example,  in
the equation 2(x + 4)
+ 3x  = 5x  -  2 ,  you
would  first  distribute
the 2 to get 2x + 8 +
3x = 5x - 2, and then
combine the 2x and 3x
on the left to get 5x +
8 = 5x - 2. This step

prevents  errors  that
arise from working with
messy expressions.

Step 2:
Move the
Variable
Terms to
One Side
This is the most crucial
s t e p  i n  A l g e b r a
Solving  Equations
With  Variables  On
Both  Sides.  Choose
wh i ch  s i de  o f  t he
equation  will  hold  the
variable  terms.  Often,
it  is  easiest  to  move
the  smaller  variable
term to the other side
to  avoid  working  with
negative  coefficients,
but this is a matter of
p r e f e r e n c e .  U s e
inverse  operations
( a d d i t i o n  o r
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s u b t r a c t i o n )  t o
eliminate  the  variable
term from one side.

Example: In 3x
+ 6 = 2x + 10,
you can subtract
2x from both
sides to get x +
6 = 10.
Alternatively, you
could subtract 3x
from both sides,
giving you 6 = -x
+ 10, which is
still solvable but
requires an extra
step.

Step 3:
Move the
Constant
Terms to

the Other
Side
Once all variable terms
are  on  one  side,  use
inverse  operations  to
move  a l l  constant
n u m b e r s  t o  t h e
opposite  side.  This
isolates  the  variable.
C o n t i n u i n g  t h e
example above, from x
+ 6 = 10,  you would
subtract  6  from  both
sides to get x = 4.

Step 4:
Isolate
the
Variable
If  the  variable  has  a
coefficient  attached  to
it (other than 1), divide
b o t h  s i d e s  o f  t h e
e q u a t i o n  b y  t h a t
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coefficient.  If  the
coefficient  is  negative,
remember to divide by
a  negative  number,
which  will  change the
sign of  the result.  For
instance,  if  you  have
-4x  =  12,  you  would
divide both sides by -4
to get x = -3.

Step 5:
Check
Your
Solution
This  final  step  is  your
safety  net.  Substitute
the value you found for
the variable  back into
t h e  o r i g i n a l
equation.  Simplify
b o t h  s i d e s
independently.  If  they
a r e  e q u a l ,  y o u r
solution  is  correct.  If
not, retrace your steps
to  find  the  error.

Checking  not  only
verifies  your  answer
but also reinforces your
understanding  of  the
equation's  structure.

WORKED
EXAMPLES:
PUTTING THE
PROCESS INTO
PRACTICE

Let us apply the steps
above to a few diverse
examples.  Seeing  the
process in action is one
of  the  best  ways  to
internalize  Algebra
Solving  Equations
With  Variables  On
Both  Sides.

Example
1: A
Classic
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Linear
Equation
Solve for x: 7x - 8 =
4x + 7

Simplify: Both1.
sides are already
simplified. No
parentheses or
like terms to
combine.
Move2.
variables:
Subtract 4x from
both sides: (7x -
4x) - 8 = (4x -
4x) + 7 → 3x - 8
= 7
Move3.
constants: Add
8 to both sides:
3x - 8 + 8 = 7 +
8 → 3x = 15
Isolate: Divide4.
both sides by 3:
3x / 3 = 15 / 3 →
x = 5
Check: 7(5) - 85.
= 35 - 8 = 27

and 4(5) + 7 =
20 + 7 = 27.
Both sides equal
27. Correct!

Example
2: An
Equation
with
Parenthe
ses
Solve for y: 4(y - 2)
= 8y + 12

Simplify:1.
Distribute the 4
on the left: 4y - 8
= 8y + 12
Move2.
variables:
Subtract 4y from
both sides: 4y -
4y - 8 = 8y - 4y
+ 12 → -8 = 4y +
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Move3.
constants:
Subtract 12 from
both sides: -8 -
12 = 4y + 12 -
12 → -20 = 4y
Isolate: Divide4.
both sides by 4:
-20 / 4 = 4y / 4 →
y = -5
Check: 4(-5 - 2)5.
= 4(-7) = -28
and 8(-5) + 12 =
-40 + 12 = -28.
Correct!

Example
3:
Variables
on Both
Sides

with
Fractions
Solve for a: (1/2)a +
3 = (1/4)a + 6

Simplify: No1.
parentheses.
Note the
fractions.
Move2.
variables:
Subtract (1/4)a
from both sides:
(1/2 - 1/4)a + 3
= 6 → (1/4)a + 3
= 6
Move3.
constants:
Subtract 3 from
both sides: (1/4)a
= 3
Isolate: Multiply4.
both sides by 4:
4 * (1/4)a = 4 * 3
→ a = 12
Check: (1/2)(12)5.
+ 3 = 6 + 3 = 9
and (1/4)(12) + 6
= 3 + 6 = 9.
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Correct!

SPECIAL CASES:
WHEN THE
VARIABLE
DISAPPEARS

Not all  equations with
variables on both sides
will yield a single neat
solution.  Sometimes,
the  variable  terms
cancel  out  entirely.
Understanding  these
special cases is a sign
o f  a d v a n c e d
proficiency  in  Algebra
Solving  Equations
With  Variables  On
Both  Sides.

Case 1:
No
Solution
If, after simplifying and
moving terms, you are
l e f t  w i t h  a  f a l s e
statement (like 5 = 8),
t hen  the  o r i g i na l

e q u a t i o n  h a s  n o
solution.  This  means
there  is  no  value  for
the  variable  that  will
make  the  equation
true.
Example: 2x + 5 = 2x
+ 9.  Subtract 2x  from
both sides: 5 = 9. This
is  false.  Therefore,  no
solution  exists.  The
symbol for this is often
∅.

Case 2:
Infinite
Solutions
(Identity)
If  the  variable  terms
cancel out and you are
l e f t  w i t h  a  t r u e
statement (like 3 = 3),
then the equation is an
identity. It is true for all
real  numbers.  Every
r e a l  n u m b e r  i s  a
solution.
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Example: 3(x - 1) = 3x
-  3.  Distribute  on  the
left:  3x -  3 = 3x -  3.
Subtract 3x  from both
sides: -3 = -3.  This is
true.  Therefore,  the
solution  is  "all  real
numbers."

COMMON
MISTAKES AND
HOW TO AVOID
THEM

Even  exper ienced
students  can  stumble
when  solving  these

equations. Being aware
of  common  errors  is
half  the  battle.  Here
are the most frequent
pitfalls  in  Algebra
Solving  Equations
With  Variables  On
Both  Sides  and  how
to sidestep them.

Mistake 1:
Forgetting to
Distribute a
Negative Sign.
When you have
an expression
like


