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Simplifying Rational Expressions

What is a "rational expression"?
An expression that can be written as a polynomial divided by a polynomial.

Note: A rational number is a number that can be expressed as a fraction
A rational expression may be called a "fractional expression"

Examples: ,
polynomial 3 ———— monomial (degree 0)

Xx+3 ~ (linear binomial)

x2+2x+8 ~— polynomial x+2DE-T7) —.._ quadratic written
(i T 1 in factored form
(trinomia

quadratic)

To simplify a rational expression, "factor and cancel”...

Examples: 3x+6 factor: x4 2
RS - ) B

x?+5x+6 &+ 2)E+3)
cancel: 3(x A2 B 3
EFAE+3) (x+3)
2’18 factor: 2x2-9) _ 2+3HE-3I)
@+ HE*T) (% +3)x+7) (x+3)(x+7)
cancel: 2xA3)E-3) _ 2(x—3) 2x—6

GFHE+T) x+7 OR  x+7

##KUSING (-1)

2 _
_XTr3x 10 factor: (x—2)(x+5) (x - 2) and (2 - x) are very similar!
2-x T 2-x
(-1(x-2)=(2-%)
x—-2)(x+5)
(DE-2)

F

cancel: 2)(x + 5) (x +5)

-2 = @ OR xS




Multiplying and Dividing Rational Expressions

The process of multiplying/dividing rational expressions is similar to ordinary fractions.

When multiplying rational expressions, try to factor, cancel and , combine.
When dividing rational expressions, "invert and multiply”....

Example: XE +6x+5 2x—2

x2-1 C 324 7 Factor the polynomials:

Cancel terms:

Combine:

Example: (2 55 x*+x-20
x?-4x  x2+10x+25

Factor the polynomials:

Cancel terms:

Combine:

2 2
: 2 : - :
Example: 5" +15x+10 . (xt2) "Invert and Multiply™-

E+3IHNx—4) . 2x— 8

Factor the polynomials:

Cancel the terms:

Combine:

E+DE+5) 2(x—1)
E+DE-1) 3x2+ 7
(}4\1)(;{ +5 23~ 1)
EEDEA1) 3x2+ 7
2(x+35)
32+ 7
X+ 5xE-5) X+ 5x—4)
X(x—4) (x+5(x+35

EAE-9)

(% 5)(x<1h)

X(x =)

il
5xT + 15x+ 10

GFFI)

2x—8
— 2

E+3INx—49

5(X2+ Ix+2)

(x+2)

2x—4)

X+3IHx—4

S+ 2)(x + 1)

x+3)x

10(x + 1) OR

X+ 3)x + 2)

x+2)x+2)

2349

(x+ 2)(x+2)

10x + 10
x?+5x+6



As with any group of fractions, look for the least common denominator.... Simplifying Rational Expressions

Example: Simplify 3X+2 L 2y-—7

x?y 4xy
Determine the least common denominator
. . 4(3x+2)+(2y—7)x 12x + 8 2xy — 7%
If we multiply the left denominator by 4 2 1 = 7 t ——
: ) . 4. X%y Xy - x 4x°y 4x-
and multiply the right denominator by x, y
we have a common denominator... <t 2 48
=| 52+ 2xy
ax?y 4x?y
_— 5x 6
Example: Simpli —
P Pty X2 -9 2x+6
Factor the parts to help find common denominator
. S
x+3)(x—3) 2(x+3)
2. X 6 (x—3)
If we multiply the left by 2 2

x+3)(x-3)  2x+3)(x-3
and multiply the right by (x - 3). (e 3)x = 3) ErHE=3)

we have a common denominator...

10x _ (6X_ ]8) _ 4x + 18
2x + 3)(x — 3) 2 x+HE=I) 2 (x+3)(x—3) 2(x+ 3)(x - 3)
Example: Simplify ,’SX + 4
- +9 x—3
5
Both denominators are prime (i.e. cannot be broken down) &=3) 73X 4, (Xq +9)
-3 L+o | x-3 iy
2 2
3T —9% + 4x- + 36 _ 7X2 —0x+36
(x2 +9)(x — 3) x2+9)x—3)
Example: ,’ZY — 1
y —9 y—3
1 g+3)

2y — (vt3) y—3

R e M s N
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Simplifying Complex Rational Expressions

Example:
Approach 1: Approach 2:
m-1 2 m-1 2
2 m 2 m
o combine numerator... _m -
m? m2
m-1 - 2m m-1 2
m?2 simplify m2 = m simplify
m2 m2 m2
-m-1 m-1 2 )
q T4 - 3 combine terms
m m m
where m is not 0
m-1 2m
o m?
-m-1
—m-l
m
where m is not 0
Example: 7
5-x
5 1 combine the denominator expressions
5-x  3x-15
2 1
5-x 73—
2 n 1 then, simplify the overall expression...
5-x -3(5—x)
7
(-3)2 1 -5 5-x
(-3)(5 —x) -3(5—x) - -3(5-x . =

,,.‘g




"... if y=y-y-ou invert and multiply...
then, c-c-cross cancel... Well,

Thaté V" Fatls! "

rational

Assume y = s, :
mey = s expressions

Loone?

TUNES

"U, T is the
denominator,
varmint!"

Professor

Porky

Despite a slight stutter and bizarre math examples,
Pig

many enjoyed his Saturday morning Algebra lessons.
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Rational Expressions Quiz

C+11x—12  5x+5
Ix+1

X2—1

72 >
4s“+8s—12 . 28+ 73+ 3

1 - 2
5—6s+ 5 437 —8s—5

(2x + 16) - ,r*—
2x"+17x+ 8
2x?—5x—3 4X+9
ax?—12x—7 2x—7
gl
X +3x+2
2
x—1
4X2+3X

5x—1)



Rational Expressions Quiz

C+11x—12  5x+5
21 To3x+1

Factorr (- DE+12) 5x+1)
E+DE—1 3x+1

Cancel: (};/Z])(x £ 12) S(xtl*];
(W)(x;/i) " 3x+1

Combine: 5(x+12) OR 5x+ 60
Ix+1 3x+1
y—6 - 6—y
10 . 5
, oy Y6, 3
Invert and multiply 10 6—y
(use -1 as factor) y—6 5

10 (Hy-96

cancel and combine: 2"/6 .

5

0 Oy
simplify/reduce: S |
(Do | 2

4524—85—]2 . 252+75+3
5—6s+s? = 4s*—8s—5

2 2
Invert and multiply: 48" +8s—12 ~ ds

(2x+16) » 25—
2x+17x+ 8

Factor: 2(x+8) 5
1 To@2x+1)(x+8)

Cancel: _iz(x 8)

5
1 To2x+ DEAD)

10
2x+1

Combine:

2x*-5x—3 . 4x+9
ax?-1x-7 ¢ &7

invert and multiply: 2x 2553 7% — 7

-

ax?-12x -7 4x+9

o (2x+1)(x—3) 2x— 7
factor: ( .
(2x = T)2x + 1) 4X+9

cancel: (2}4'\_1)(3 -3 . 23//?
23~ 1)  4x+9

combine: x—3
4x+ 9
x2+ Ix+2
x-1 note: this is simply a
P division problem.
4x~+ 8x

5x—-1)

s?—6s+5 25" +75+3 Invert and multiply: X°+3x+2 75(}5’_ D,
factor: 4(s ?+25—3) (2s + 1)(2s — 5) X -1 4x°+ 8x
G- 1)G-3) 25+ 1) + 3) o aenatn | SaeD
cancel: ARIEND L DEs-5) i E+DE-1) = &Ex+2)
E<DE-3 1 @sADERY) FEDEAD) 56T

combine: 4(2s — 5)
(s—5)

cancel: 3 D /lﬁ

5
4x

4X(W)

combine;




Thanks for visiting. (Hope it helped!)
If you have questions, suggestions, or requests, let us know.

Cheers.

mathplane.com

Also, at mathplane.ORG for mobile and tablets.

And, our store at TeachersPayTeachers



