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Multiplying and Dividing Rational
Expressions

Unit 11 Lesson 2



Multiplying and Dividing Rational Expressions

Students will be able to:

Simplify and perform multiplication and division of rational
expressions.

Key Vocabulary:
e Fraction
e Common Factor
e Reciprocal
e Multiplying
e Dividing
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Multiplying and Dividing Rational Expressions

Multiplying and Dividing Rational Expressions

To multiply and divide two fractions, make us of the following

theorems:
Exﬁzﬁ where b=#0, d=0
b d bd
E+£=ﬂ where b=0, d=0
b d bc
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Multiplying and Dividing Rational Expressions

Sample Problem 1: Multiply the following rational expressions.

18xy2 3X  X+2
'y 24 ‘X*-4 6

| 3y’ X4X3(a+b) g _2X—y ><x2+2xy+y2
2x(a+b) ay’—by’ Ax?—4y? 2xP 4 xy —y?
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Multiplying and Dividing Rational Expressions

Sample Problem 1: Multiply the following rational expressions.

8.

y 24
Solution:
2
8Xy
y 24

_Z YW

5 3X ><x+2

X°—4 6

Solution:

3X X+ 2
X

¥ 3@

X°—4 6
3X Xx*? X

T 2)(x-2) B2)  2(x-2)
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Multiplying and Dividing Rational Expressions

Sample Problem 1: Multiply the following rational expressions.

3y’ ><4x3(a+b)
2x(a+b) ay®-by’

Solution:

3y’ Ax(a+h) 3y 4x()a+b)  6x*
2x(a+b) ay’-by’  2x(a+b) ¥(a-b) a—b
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Multiplying and Dividing Rational Expressions

Sample Problem 1: Multiply the following rational expressions.

2X—Yy  XT42Xy+Y°
4' 2 2>< 2 2
4" —-4y° 2X"+Xy-—-YV

Solution:
2X—Y ><x2+2xy+ y2 2=y YY)
B8y 2 xy—y' AEP(x—y) (2—y)y)
1
4(x-y)
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Multiplying and Dividing Rational Expressions

Sample Problem 2: Divide the following rational expressions.

Y X
6X 36X ‘X+5 X+7
. 10ab A -5a’ ] X°—9 _x=3
‘x—3y 7x-2ly 'x*=25 Xx+5
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Multiplying and Dividing Rational Expressions

Sample Problem 2: Divide the following rational expressions.

5 /Y. 2Ly
6x 36X
Solution:

7y 21y _7y 36X 7/y 6(6X) 9—2
6X 36X  6X 21y 5x 3(7y) 3
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Multiplying and Dividing Rational Expressions

Sample Problem 2: Divide the following rational expressions.

X X
O —+——
X+5 x+7
Solution:
X X X OX+T  X+T

e p— X p—
X+5 X+7 X+5 X x+5
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Multiplying and Dividing Rational Expressions

Sample Problem 2: Divide the following rational expressions.

. 10ab = -5a°

'x—3y 7x-21y

Solution:

10ab = -5a° _ 10ab 7x-2ly

x—3y 7x-2ly  x-— 3y X — 3y

_5&(2b) 7(x=3y) __14b
T x-3y sa(-a’) &
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Multiplying and Dividing Rational Expressions

Sample Problem 2: Divide the following rational expressions.

X°—9 x-3
8. > -
X“—25 Xx+45
Solution:
Xx*-9 x-3 X°—9 Xx+5

x2—25  x+5 _x2—25xx—3
- (x+3)(x=3) M ~ X+3
 (X+5)(x—5) )@23/ Y5
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Multiplying and Dividing Rational Expressions

Sample Problem 3: Perform the indicated operation to the following
rational expressions.

o 12X .(5x—5 3xy j

: : X
X+Y

XP—y? xy-y

x*-25 xz—x—20>< X* —16

10. > + .
X —X-=12 3X—3 X +4x-5
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Multiplying and Dividing Rational Expressions

Sample Problem 3: Perform the indicated operation to the following
rational expressions.

o 12X ;E 5x-5  3xy ]

X+y \(xX°=y® xy—y

Solution:

12_x;( 5x—5 3xy j :].Z_X;[5()’e4f 3xy j
X+y \ X =y" xy-y) x+y \X*-y° y(x~1

_12x  15x  12x x —y° _AB3x) OAT)(X—y) 4(x-y)

X+y x°-y* x+y 15x  x+y~  5(3%) 5
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Multiplying and Dividing Rational Expressions

Sample Problem 3: Perform the indicated operation to the following
rational expressions

10 X°—25  X°—X- 20 X°—16
x2—x—12  3x-3 x2+4x—5

Solution:

X° —25 x—x 20 X°—16 . xX*=25 S 3x—3 y X*—16
¥ —x—12  3x—3 X +4X-5 X -x-12 X —-x—20 X’ 14x—5

_HHx=5) 3= (=4 3
TR+ B (B D X+ 3
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