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- Objectives

Bl Multiply and divide rational expressions

EJ Add and subtract rational expressions



Multiply and divide rational
expressions



-',-:‘Multiply and divide rational expressions

MULTIPLY RATIONAL EXPRESSIONS

The product of two rational expressions 1s the product of the numerators of the
expressions over the product of the denominators of the expressions.

EXAMPLES
1. 20" . 6y32 = 12x32yz e Multiply the numerators.
3y x 3xy Multiply the denominators.
4y
= ;  Write the answer in simplest form.

x+2 5x—15 x+2 5k-—23)

. = . e Factor the numerators and
2x—6 3x+6 20—3) 3kx+2) denominators.

)

- e Multiply the numerators.
6()%:/37(%;&7 Multiply the denominators.

5
— g  Write the answer in simplest form.



. Example 1

2x2—5x—3- 20 — x — x°
x2—Tx+ 12 2x>+ 13x + 6

Multiply:

Solution:
2x2—5x—3. 20 — x — x?
x2—Tx+12 2x*+ 13x + 6

B 2x+ 1D)kx -3 5+x4—x

T k-3 (x—-4) x+ 1)K+ 6

_ Qe D36 + D)
3 — 2+ D + 6)

Factor the numerators
and denominators.

Multiply the rational
expressions. Recall that
4-x - - 4)

X—4 x— 4

= -1,

Write the answer in
simplest form.



| -?I\/Iultiply and divide rational expressions

The reciprocal of a rational expression is the rational
expression with the numerator and denominator

interchanged.
( " b )
Ratlona-l - b ¢ > Reciprocal
expression a — 2y 4
! 4 a’ — 2)’ y,




* Multiply and divide rational expressions

DIVISION OF RATIONAL EXPRESSIONS
To divide rational expressions, multiply the dividend by the reciprocal of the divisor.
EXAMPLES
5a°b  10a°h*  5a*b  xy°
Xy N 9x)* Tx’y 10

e Multiply by the reciprocal of the divisor.

454°h
- "3—2’9;2 e Multiply.
70a’b"x"y
9y . .
— * Write the answer in simplest form.
14abx
+ + +
3x 215 - 6x + 30 = 3x 215 . et e Multiply by the reciprocal of the
5x 4x 5 6x + 30 divisor.
— 3 (x +25 ) . A e Factor the numerators and
5x 6(x + 5) denominators.

1
12x(x+5) 2 e Multiply. Then write the answer in

30x2(x+5)  5x simplest form.

1




. Example 2

12x%7 — 24x)* R 4x*y — 8x’y

3 — 10y +8 2y =Ty + 6

Divide: A. 5

5z ' 3z*

Solution:

A 12x%7 — 24x)* . 4y — 8x%y
’ 5z° 3z*

B 12x%* — 24x)” 3z*

522 4y — 8x%y

1207 — 2) . 3z
5z° 4x*y(x — 2)

1
36t —2) 92
206722 (e—2)  5x
1

T3P+ 8 —16 22 +5y— 12

Multiply by the reciprocal
of the divisor.

Factor the numerators and
denominators.

Multiply. Then write the
answer in simplest form,



_, .Example 2 — Solution

3 — 10y +8 2P =Ty +6
"3+ 8y —16 27+ 50— 12

_ 3y ' - lOy t3 . 2y - Sy — 12 reuclit;l?(lat:lyotfh:he

33+ 8y — 16 202 — Ty + 6 divisor.
Factor th

— (y _ 2) (3y _ 4) . (y * 4) (2y _ 3) n:(r:n::atois and

By -4y +4 (y—2)2y—23) denominators.
! ! l ! Multiply. Then

= MMMM =1 write the answer in

MMMM simplest form.
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Add and subtract rational
expressions

11



~Add and subtract rational expressions

ADD OR SUBTRACT RATIONAL EXPRESSIONS

To add two rational expressions with the same denominator, add the numerators
and place the sum over the common denominator. To subtract two rational expres-
sions with the same denominator, subtract the numerators and place the difference
over the common denominator.

EXAMPLES
2a+b a—4b (Qa+b) + (a — 4b) e The denominators are
PE - - @t — b the same. Add the
! numerators.
_3a—3b_  3la—?) e Simplify. Write the
a— b  (a+ b)la—>b fraction in simplest
3 ! form.

a—+ b

12



~ Add and subtract rational expressions

Tx — 12 3x — 6
22 + 5x — 12 22 + 5x — 12
~ (7x—12) = (3x — 6) * The denominators are the same. Subtract
- e A = ) the numerators.
B Tx — 12 —3x + 6 o Simplify. Write the fraction in simplest
22+ 5x— 12 torm.
B 4x — 6
2+ 5 — 12
o 2(2x - 3)
25 =3 + 9)

20263 2

:M(x+4)_x+4

13



~Add and subtract rational expressions

For each example above, the denominators of the two
expressions were the same. If the denominators of two
expressions are not the same, both rational expressions
must be expressed in terms of a common denominator.

A good common denominator to use is the least common

multiple (LCM) of the denominators, also called the least
common denominator (LCD).

14



P R T : :
~Add and subtract rational expressions

The LCM of two or more polynomials is the polynomial of
least degree that contains the factors of each polynomial.

To find the LCM, first factor each polynomial completely.

The LCM is the product of each factor the greatest number
of times it occurs in any one factorization.

15



~ Example 3

4b  2a 3
i +
Add a’ b? ab
Solution:
The LCD is ¢’b°.
4 2 3 _4 B 2 &
a’ b? ab a’ b b &
_ 4p 24a° 3ab
AP " a’h’ " a’h’

_4b’ + 2a + 3ab

a’b?

3

ab

ab

ab

Find the LCD.

Write each fraction
in terms of the LCD.

Simplify.

Add the numerators.
Place the sum

over the common
denominator.

16



 Example 4

] X 4 —x
Subtract: -— - 5—

Solution:
2x — 4 =2(x — 2)

¥ = 2x = x(x — 2)

The LCD is 2x(x — 2). Find the LCD.
X B 4 — x
2x — 4 x?— 2x
= X X 4 —x _ 2 Write each fraction in terms of
26— 2) x x(x—2) 2 the LCD.

B x* 8-
2x(x — 2)  2x(x — 2)

17



 Example 4 — Solution

_x* = (8 — 2x)
B 2x(x — 2)

_x2+2x—8
2x(x — 2)

G2

2x(x — 2)

A x4

2x(e—2)

1

2

Subtract the fractions.

Simplify.

Divide by the common factors.

18



 Example 5

Simplify: A.

x—3 x— 1

6x — 23 " 3x B 5
T2+ x—6 2x—3 x+2

Solution:

A. The LCDis (x — 3)(x — 1).

2
+3 - =
x— 3 x— 1

4 _x—l 3 k—3)(x—1) 2X .x—3

_|__. —
x—3 x—1 1 x=3)(k-1 x—-1 x—23

Find the LCD.

Write each fraction
in terms of the LCD.

19



3 Example 5 — Solution

4x — 4 +3x2—12x+9_ 2x? — 6x
x=3)x-1 G-3)c-1) G-3)x-1

Simplify.

(4x — 4) + (3x2 — D5 4 9) _ (2x2 _ 6x) Write the sum

— and difference

x—3)x—-1 over the common
denominator.

x> —2x+ 5
Write the answer in
(x - 3) (x - 1) simplest form.

20



 Example 5 — Solution

B. 2x>+x—6=02x—3)(x +2)
The LCD is (2x — 3)(x + 2).

6x — 23 - 3x B 5
2x> +x — 6 2E—3 F 42

6x — 23 n 3x 'x+2_ 5 .2x—3
2x—3)x+2) 2x—-3 x+2 x+2 2x-—3

6x — 23 3x% + 6x 10x — 15

T -0+ =3 +2) x—3G+2

Find the LCD.

Write each fraction
in terms of the LCD.

Simplify.
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 Example 5 — Solution

(6x — 23) + (3x% + 6x) — (10x — 15)

2x — 3)(x + 2)

_6x—23—|—3x2—|-6x—10x—|—15

2x — 3)(x + 2)

B 3x% + 2x — 8
2x — 3)(x + 2)

:(3x—4)(ptﬁ‘) _3x—4

(2x = 3)+-2)

28— 3

Write the sum
and difference
over the common
denominator.

Simplify the
numerator.

Write the answer in
simplest form.
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