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Algebra often feels like
l e a r n i n g  a  n e w
language, and nowhere
is  that  more apparent
than when dealing with
rational  expressions.
These  fractions  with
v a r i a b l e s  i n  t h e
denominator can seem
daunting  at  first,  but

w i t h  s t r u c t u r e d
practice,  they become
manageable. If you are
current ly  work ing
through Practice 9 5
A d d i n g  A n d
Subtracting Rational
Expressions,  you  are
tackling  one  of  the
most  critical  skills  in
intermediate  algebra.
This guide will walk you
t h r o u g h  t h e  c o r e
concepts, provide clear
strategies,  and  help
you  build  confidence.
W h e t h e r  y o u  a r e
preparing for a test or
s i m p l y  t r y i n g  t o
u n d e r s t a n d  y o u r
h o m e w o r k ,  t h i s
c o m p r e h e n s i v e
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breakdown  will  turn
confusion  into  clarity.
Rational  expressions
a r e  e s s e n t i a l l y
fractions  that  contain
polynomials  in  the
n u m e r a t o r ,  t h e
denominator,  or  both.
Just  l ike  numerical
fractions, you can add
and subtract them, but
only  after  you  have
f o u n d  a  c o m m o n
denominator .  The
process  is  systematic,
and  once  you  master
the  steps,  you  can
handle  expressions  of
increasing  complexity.
T h i s  a r t i c l e  w i l l
demystify the process,
offering  you  practical
t e c h n i q u e s  a n d
examples  that  mirror
what  you  might  find  in
a  textbook  section
titled  Practice  9  5
A d d i n g  A n d
Subtracting Rational
Expressions.

Understa
nding the
Foundatio
n: What
Are
Rational
Expressio
ns?
Before  div ing  into
a d d i t i o n  a n d
sub t rac t i on ,  i t  i s
i m p o r t a n t  t o
understand  what  a
rational  expression
truly  is.  A  rat ional
expression is a ratio of
two  polynomials,  such
as 3x/(x + 2)  or (x² -
1)/(x - 5). The key rule
to  remember  is  that
the  denominator  can
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never  be  ze ro ,  as
divis ion  by  zero  is
undefined.  When
working with Practice
9  5  A d d i n g  A n d
Subtracting Rational
Expressions,  you  will
often  need  to  find  the
values  that  make  the
denominator  zero  and
exclude them from the
solution domain.
The skills you use here
build  directly  on  your
k n o w l e d g e  o f
numerical  fractions.  If
you  can  add  1/4  and
2 / 5 ,  y o u  c a n  a d d
rational  expressions.
The  only  difference  is
that instead of working
with  simple  integers,
you  are  working  with
v a r i a b l e s  a n d
polynomials.  This  shift
r e q u i r e s  c a r e f u l
attention  to  factoring
and  simplification,  but
the  underlying  logic
stays  the  same.

Step-by-
Step:
How to
Add and
Subtract
Rational
Expressio
ns
When you encounter a
problem from Practice
9  5  A d d i n g  A n d
Subtracting Rational
Expressions,  follow
this  proven  sequence.
These steps will  guide
you  from  the  starting
e x p r e s s i o n  t o  a
simplified final answer.
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STEP 1: FIND THE
LEAST COMMON
DENOMINATOR

(LCD)
The LCD is the smallest
expression  that  is  a
mult ip le  of  a l l  the
denominators  in  the
problem.  To  find  it:

Factor each
denominator
completely.
Identify each
unique factor
that appears.
For each unique
factor, take the
highest power
that appears in
any
denominator.
Multiply these
factors together.
This product is
your LCD.

STEP 2: REWRITE
EACH EXPRESSION

WITH THE LCD
Once  you  have  the
LCD, you must convert
e a c h  r a t i o n a l
expression  so  that  its
denominator  becomes
the  LCD.  Multiply  the
n u m e r a t o r  a n d
denominator  of  each
express ion  by  the
missing  factor(s).  This
i s  e s s e n t i a l l y
multiplying by a clever
form of 1, which does
n o t  c h a n g e  t h e
expression's  value.

STEP 3: COMBINE
THE NUMERATORS

N o w  t h a t  a l l
expressions  share  the
same  denominator,
y o u  c a n  a d d  o r
s u b t r a c t  t h e
numerators.  Place  the
combined  numerator
ove r  the  common
d e n o m i n a t o r .  B e
c a r e f u l  w i t h
subtraction—remembe
r  to  d istr ibute  the
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negative sign to every
term in the numerator
you are subtracting.

STEP 4: SIMPLIFY
THE RESULT

Af te r  comb in ing ,
simplify the numerator
if possible. Then, factor
the numerator and look
f o r  a n y  c o m m o n
f a c t o r s  w i t h  t h e
denominator.  Cancel
these common factors
t o  r e d u c e  t h e
exp ress i on  t o  i t s
simplest  form.  Your
final  answer  should
h a v e  n o  c o m m o n
factors  between  the
n u m e r a t o r  a n d
denominator except 1.

Common
Challenge

s in
Practice 9
5 and
How to
Overcom
e Them
Many  students  find
certain  aspects  of
adding and subtracting
rational expressions to
be  stumbling  blocks.
Recognizing  these
challenges  ahead  of
t ime  can  he lp  you
a v o i d  c o m m o n
mistakes  as  you  work
through Practice 9 5
A d d i n g  A n d
Subtracting Rational
Expressions.
C h a l l e n g e  1 :
Difficulty  Factoring
Polynomials
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F a c t o r i n g  i s  t h e
cornerstone  of  this
process. If you struggle
to  factor  trinomials  or
difference  of  squares,
practicing  these  skills
separately  will  make
rational  expressions
m u c h  e a s i e r .
Remember  to  always
check  for  a  greatest
common factor first.
C h a l l e n g e  2 :
F o r g e t t i n g  t o
D i s t r i b u t e  t h e
Negative  Sign
Subtraction  errors  are
extremely  common.
When  you  subtract  a
rational  expression,
you  must  subtract
e v e r y  t e r m  o f  i t s
numerator, not just the
first  one.  Using
parentheses  when
writing  out  your  work
can help you avoid this
pitfall.
Challenge  3:  Not
Simplifying the Final
Answer
Sometimes  students

reach  the  end  of  a
problem and forget to
check  if  the  resulting
rational expression can
be  simplified.  Always
factor  the  final
n u m e r a t o r  a n d
denominator  to  see  if
any  common  factors
exist.  A  fully  simplified
answer is the goal.

Worked
Example:
A Typical
Problem
from
Practice 9
5
Let us work through a
p r o b l e m  t h a t  i s
representative of what
you  might  see  in  a
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Practice 9 5 Adding
And  Subtracting
Rational Expressions
assignment.  Consider
the  following:
Problem:  Simplify:
3/(x  -  2)  +  5/(x  +  3)
Solution:
1. Find the LCD. The
denominators  are  (x  -
2) and (x + 3). These
are  already  factored.
T h e  L C D  i s  t h e i r
product: (x - 2)(x + 3).
2 .  Rewr i te  each
expression.  The  first
term, 3/(x -  2),  needs
the  factor  (x  +  3) .
Multiply numerator and
denominator by (x + 3)
to  get  3(x  +  3)/[(x  -
2)(x + 3)]. The second
term, 5/(x + 3), needs
the  fac to r  (x  -  2 ) .
Multiply  to  get  5(x  -
2)/[(x - 2)(x + 3)].
3 .  C o m b i n e  t h e
numerators.  The
expression  becomes
[3(x + 3) + 5(x - 2)] /
[(x - 2)(x + 3)]. Expand

the numerator: 3x + 9
+ 5x - 10 = 8x - 1.
4 .  S impl i fy .  T h e
numerator  is  8x  -  1,
and the denominator is
(x  -  2)(x  +  3).  There
a r e  n o  c o m m o n
f a c t o r s ,  s o  t h e
simplified answer is (8x
- 1)/[(x - 2)(x + 3)].
This  straightforward
example illustrates the
p r o c e s s .  M a n y
problems  will  involve
m o r e  c o m p l e x
factoring, but the steps
remain identical.

Advanced
Example:
When
Denomin
ators
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Require
Factoring
Now,  let  us  look  at  a
more complex problem
you might encounter in
Practice 9 5 Adding
And  Subtracting
R a t i o n a l
Expressions .
Problem:  Simplify:
2/(x² - 9) - 1/(x² + 4x +
3)
Solution:
1 .  F a c t o r  t h e
denominators.  x² - 9
is  a  difference  of
squares: (x - 3)(x + 3).
x² + 4x + 3 factors to
(x + 1)(x + 3).
2. Find the LCD. The
factors are (x - 3), (x +
3),  and  (x  +  1).  The
LCD is (x - 3)(x + 3)(x
+ 1).
3 .  Rewr i te  each
expression.  The  first
term has  denominator
(x  -  3) (x  +  3) .  I t  i s

m i s s i n g  ( x  +  1 ) .
Multiply numerator and
denominator by (x + 1)
to  get  2(x  +  1)/[(x  -
3)(x + 3)(x + 1)]. The
s e c o n d  t e r m  h a s
denominator (x + 1)(x
+ 3). It is missing (x -
3). Multiply to get 1(x -
3)/[(x -  3)(x + 3)(x +
1)].  Wait,  there  is  a
subtraction  sign.  So
t h e  s e c o n d  t e r m
becomes - (x - 3)/[(x -
3)(x + 3)(x + 1)].
4 .  C o m b i n e  t h e
numerators.  The
numerator  becomes
2 ( x  +  1 )  -  ( x  -  3 ) .
Expand: 2x + 2 - x + 3
= x + 5.
5.  Simplify.  The  final
express ion  is  (x  +
5)/[(x -  3)(x + 3)(x +
1)].  This  cannot  be
simplified  further
because the numerator
shares  no  common
f a c t o r s  w i t h  t h e
denominator.
Notice  how  factoring
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was essential from the
very  beginning.  This
example  reinforces
w h y  m a s t e r i n g
f a c t o r i n g  i s  a
p r e r e q u i s i t e  f o r
success with Practice
9  5  A d d i n g  A n d
Subtracting Rational
Expressions.

Effective
Strategie
s for
Practice
and
Mastery
To  truly  master  the
material in Practice 9
5  A d d i n g  A n d
Subtracting Rational
Expressions,  adopt  a
deliberate  practice
routine. Here are some

s t r a t e g i e s  t o
a c c e l e r a t e  y o u r
learning:

Start simple.
Begin with
problems where
denominators
are monomials or
simple binomials.
Build your
confidence
before tackling
complex
polynomial
denominators.
Check your
work. After
simplifying,
verify your
answer by
substituting a
test value for the
variable into
both the original
expression and
your simplified
answer. If they
yield the same
result (excluding
values that make
any denominator
zero), your
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simplification is
correct.
Work
systematically.
Write out every
step clearly.
Skipping steps
increases the
likelihood of
errors, especially
with signs and
factoring.
Use online
resources.
Many websites
offer additional
practice
problems and
video tutorials.
Use these to
supplement your
textbook
exercises.
Focus on the
process, not
just the
answer.
Rational
expression
problems are
process-heavy.
Understanding

why you perform
each step will
help you adapt to
new problem
types.

Connecti
ng
Practice 9
5 to Real-
World
Applicatio
ns
While  it  might  seem
like  abstract  algebra,
adding and subtracting
rational  expressions
has  practical  uses.  In
physics,  you  might
combine rates of work
or  motion  that  are
expressed  as  rational
f u n c t i o n s .  I n
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economics,  you  might
add  cost  functions  to
find  total  cost.  In
engineering, you often
s imp l i f y  complex
equations  involving
ratios  of  polynomials.
E v e r y  t i m e  y o u
encounter  a  fraction
with  a  variable  in  the
denominator, the skills
from  Practice  9  5
A d d i n g  A n d
Subtracting Rational
Expressions  become
relevant.  Mastering
this  topic  is  not  just
about passing a test—it
is  about  building  a
mathematical  toolkit
you  will  use  in  future
courses and careers.

Common
Mistakes
and How

to Avoid
Them
As  you  work  through
your  Practice  9  5
A d d i n g  A n d
Subtracting Rational
E x p r e s s i o n s
homework,  keep  an
eye  ou t  f o r  these
frequent  errors:

Using the first1.
common
denominator
you see
instead of the
least common
denominator.
This is not an
error per se, but
it leads to larger
numbers and
more
simplification
work. Using the
LCD keeps your
calculations
efficient.
Incorrectly2.
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combining
numerators
with
subtraction. As
mentioned,
always distribute
the negative sign
across the entire
subtracted
numerator. Use
parentheses to
prevent
mistakes.
Forgetting to3.
simplify after
combining.
Always check if
the final
numerator can
be factored and
if any factors
cancel with the
denominator.
Not4.
considering
excluded
values. The final
simplified
expression may
have a different
domain from the
original. When

you cancel
factors, you
remove
restrictions.
Always note the
values that make
any original
denominator
zero, as these
are excluded.

By  be ing  aware  of
these pitfalls,  you can
methodically  avoid
them  and  produce
accurate  solutions.

Moving
Beyond
Practice 9
5:
Building
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Advanced
Skills
Once  you  have  solid
command of  Practice
9  5  A d d i n g  A n d
Subtracting Rational
Expressions,  you  are
ready  to  tackle  more
advanced  topics.  You
will encounter complex
fractions,  where  the
n u m e r a t o r  o r
d e n o m i n a t o r
themselves  contain

rational  expressions.
You will  solve rational
equat ions ,  wh ich
invo lve  se t t i ng  a
rational  expression
e q u a l  t o  a n o t h e r
expression and solving
for  the  variable.  You
will  also  model  real-
world  scenarios  with
rational  functions.  The
foundation  you  build
now will support all of
these future topics.
Consider  this  practice
as a stepping


