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R.5 Rational Expressions

R.6 Rational Exponents

R.7 Radical Expressions
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Rational Expressions

Rational Expressions = Lowest Terms of a Rational Expression =
Multiplication and Division = Addition and Subtraction =
Complex Fractions
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R.5 Example 1 Finding the Domain (page 41)

Find the domain of the rational expression.
(x=7)(x-1)

(x+3)(x-1)

Set the denominator equal to zero.
x+3=0 or x-1=0

X=-3 or X =1

{x|x=-3,1}
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R.5 Example 2(a) Writing Rational Expressions in Lowest

Terms (page 42)
Write the rational expression in lowest terms.

(a) 12x% -30x __ 6x(2x-5)
4x* - 25 (3x+5)(2x-9)

Factor.

OX Divide out the
= common factor.
2X+5
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R.5 Example 2(b) Writing Rational Expressions in Lowest

Terms (page 42)

Write the rational expression in lowest terms.

x*-8x-16  (x-4)

= Factor.
(P) “8x-2x2  2x(4-x)
(X — 4)2 Multiply numerator
= — and denominator by
2X(x -4) 1.
xX-4 Divide out the
-7 2% common factor.
—(x-4) 4 — x
= or
2X 2X
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R.5 Example 3(a) Multiplying or Dividing

Rational Expressions (page 43)

Multiply.
6z° 28 _6z°-28
7 972 7-97°

:2-3-4-7-22-24
7-3-3.7%

Multiply.

Factor.

4
— 4 Divide out common factors,
3  then simplify.
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R.5 Example 3(b) Multiplying or Dividing

Rational Expressions (page 43)
Multiply.
4n* +3n-10 2n-1
2n°+3n-2 n+4
(n+2)(4n-5) (2n-1)

B (n+2)(2n-1) (n+4) acter

_ (n+2)(4n-5)(2n 1) ol
(n+2)(2n-1)(n +4)

_4n-5 Divide out common factors,

n+4 then simplify.
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R.5 Example 3(c) Multiplying or Dividing

Rational Expressions (page 43)
Divide.
5z° -16z+3 _ 30z° -6z
z°+z-12 22°+822

_52% -16z+3 22° +8z% Muliply by the
_ : reciprocal of the

7°+7-12 30z°—6z divisor.

_(5z-1)(z-3) 2z-z(z+4)
" (z+4)(z-3) 3-2z(5z-1)

Factor.

_ Z  Multiply, then divide out
o 3 common factors.
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R.5 Example 3(d) Multiplying or Dividing

Rational Expressions (page 43)
Multiply.
x* =1 Xy —2y+3x-6
x> -1 Xy+3x+y+3
(x-N(x+1) y(x-2)+3(x-2)
(x=1)(x2+x+1) X(y+3)+(y+3)
(x-D(x+1) (y+3)(x-2)

(x=N(x?+x+1) (X+1)(y+3)

Factor.

X—2 Multiply, then divide out
X2 4+ x4+1 common factors.
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R.5 Example 4(a) Adding or Subtracting

Rational Expressions (page 44)

Add —S— 42

10z* 1522
Find the LCD:

1024 =2.5. 24

15z° =3.5.7°

LCD=2-3.5.2% =30z*

2
3+2_3.3+2.22

10z* 1522 10z*.3 1522.272

2 2
9 N 4z =9+4z

3074 3024 30Z*
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R.5 Example 4(b) Adding or Subtracting

Rational Expressions (page 44)

! 2m

Add m—5+5—m

Find the LCD: m-5=m-5 I
5_m:(_1)(m_5)}LCD—m 5
7 _.2m __7 . 2m()
m-5 5-m m-5 (5-m)(-1)
_ V4 +—2m
m-5 m-5
_(=-2m 2m— 7
~m-5 2" 5_m
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R.5 Example 4(c) Adding or Subtracting

Rational Expressions (page 44)

4 B 6
(Xx-3)(x+5) (x+5)(x—-95)

Find the LCD: (x—3)(x+5)(x—5)

Subtract

4 B 6
(Xx-3)(x+5) (x+5)(x—-95)
B 4(x —5) B 6(x —3)
- (x=3)(x+5)(x-5) (x-3)(x+5)(x-5)
_4x-20-(6x-18) —2X — 2

 (x=3)(x+5)(x-5) (x-3)(x+5)x-5)
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R.5 Example 5(a) Simplifying Complex Fractions (page 46)

3+
6_

Simplify

><N‘A ><,\,\4>

Multiply the numerator and denominator by the
LCD of all the fractions, x°.

4 4 )
3+?: (3+X) 3x2 + 4
6—% XZ(G—%] 6X2—1
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R.5 Example 5(b) Simplifying Complex Fractions (page 46)

1

. . 7Z—
Simplify KB
Z+1
Multiply the numerator and denominator by the LCD of
all the fractions, z(z+ 1)(z—-1).

1 1
211 B 21—1 _ Z(Z+ 1)(2_ 1)(z+1 B z—1)
Ttam 2z N(z-)(1+55)

zZ(z-1)—-2z(z+1)
(z+)(z=-1)+2z(z-1)

:zz—z—zz—z _ —27
721+ 7% -7 222_2_1
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Rational Exponents

Negative Exponents and the Quotient Rule =
Rational Exponents = Complex Fractions Revisited
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R.6 Example 1 Using the Definition of a

Negative Exponent (page 50)

Evaluate each expression.

—2
@10°  ®-5T © (g
-3 1 . 1 =1 _ _1
(a) 10 —W = 7000 (b) =5 "= 5
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R.6 Example 1 Using the Definition of a

Negative Exponent (cont.)

Write the expression without negative exponents.

(d) mn~* =11

(e) (mn)_4 — =
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R.6 Example 2 Using the Quotient Rule (page 51)

Simplify each expression.

15° _ 4pE8-3 _ 45 y4 4—(-9 13
(©) 35r° _ 7ro Y _ 7r'°
25r~4 S O

81,11 8 11
34a°b 34 a > b _288—12b11—5

(d) 51412p° _51'a1z'b5 ~ 3
_2_-4p6 _2b°
—3a b _3a4
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R.6 Example 3(a) Using Rules for Exponents (page 51)

Simplify.
57 (271x) = 53 (219 x¢0)

_ 53 (23X—12)
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R.6 Example 3(b) Using Rules for Exponents (page 51)

Simplify.
30rts™ _ 30 r .3‘9
45r8s> 45 0 3

2 4-(-6) _.-9-3

:%_rm.s—m
2r10
- 3512
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R.6 Example 3(c) Using Rules for Exponents (page 51)

Simplify.
(4b3) - (4b 1)_3 472p32) (4—3)b—1<—3>
(4_1 )3 )—4 B 4-1(=4) p3(-4)
42 .43 p6p3
- 4% p12

4—2—3b—6+3 B 4—5 b—3
44 p 12 - 44 p 12
9

_ 4543 (12) _ 49p9 _ b
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R.6 Example 4 Using the Definition of '™ (page 52)

Evaluate each expression.
(a) 4972 =7 (b) —144Y2 = 12

(c) —(144)"? =12 (d) 6476=2

e) (-64)"° (f) -647% =2

not a real number

@) (-125)°=-5  (n) —-6473=1
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R.6 Example 5 Using the Definition of 8™ (page 53)

Evaluate each expression.

(a) 8194 = (811/4) =3° =27

(b) 25%2 = (251/2) = 5% =125

() -4%2=—(4"7 )5 =-25--32
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R.6 Example 5 Using the Definition of 8™ (cont)

Evaluate each expression.

@ (-64)7=[ (-64)"*] = (-4 =16

~2/3 _ /3 2_1_1
(e) 21672 = (216 ) =67 =5 =35
(f) (—100)3/2 is not a real number because (- 100)1/2

IS not a real number.
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R.6 Example 6 Using the Rules for Exponents (page 54)

Simplify each expression.

3 = =184 =18"=18
@) 18° 18°
-3
(b) 100%2 16734 = (1001/2) (1674) "=10° 273
_ 403 1 _10° 1000 _
=10 Pl =125

(C) 4734 .572/5 — 207/4+2/5 _ 9 523/20
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R.6 Example 6 Using the Rules for Exponents (cont.)

Simplify each expression.
2 1/3
NE m¥3 V' ((m* / 52mf
n2/3 8n° n43  g1/3,5/3

_25m8/3+4/3 _25m4
B 2n4/3+5/3 - 2/73

(e) y3/7 ( y4/7 B 5y1 1/7) _ y3/7+4/7 _5 y3/7+1 1/7

=y -5y°
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R.6 Example 7 Factoring Expressions with Negative or

Rational Exponents (page 54)

Factor out the least power of the variable or
variable expression.

(@) 28y +21y 2 =7y °(4+3y°)
(b)18n*3 —12n"3 =6n"3(3n-2)

() (x+3) %5 —(x+3)¥5 = (x+3) Z°[1- (x+3)]
= (x+3) %% (-2~ x)
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R.6 Example 8 Simplifying a Fraction with

Negative Exponents (page 55)

Simplify. Write the result with only positive
exponents.

_ _ 1,1 Xty
X 1+y1 _ x+y Xy
—2 -2 1 1 2y
X -y X2 2 )/2);
y Xy
2.2 Xty
X o« — <
_ Y Ty xy(x+y)
2 |2 2 2
A S
xy(x+y) _ Xy Divide out the

B (y — X)(y + X) B y—X common factor
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R 7 Radical Expressions

Radical Notations = Simplified Radicals = Operations with
Radicals = Rationalizing Denominators
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R.7 Example 1 Evaluating Roots (page 59)

Write each root using exponents and evaluate.

(a) J27 = 273 _
(b) —4[10,000 = -10,000"* = -10

(c) ¥-216 =(-216)"3 = -6

(d) Y-81 is not a real number.
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R.7 Example 1 Evaluating Roots (cont.)

Write each root using exponents and evaluate.

o125 (125)1/3:1251/3 _5
5123 8

(e) 3 510 =

(f) —¥—243 = —(-243)1° = —(-3)=3
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R.7 Example 2 Converting From Rational Exponents to

Radicals (page 60)

Write in radical form and simplify.

@) 16%4 = (416) =2° = 8
(b) (-64)7° = (¥-64 )2 = (-4)° =16

(c) —121%/2 = —(\/121)3 =-11° = -1331

(d) y/® ry>0
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R.7 Example 2 Converting From Rational Exponents to

Radicals (cont.)

Write in radical form and simplify.

(e) 72%° = 7§/27

(f) 12¢7 V4 =—"%.g>0

ﬁ

(9) (5x+2y)1/6 = §/5x+2y
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R.7 Example 3 Converting From Radicals to Rational

Exponents (page 60)

Write in exponential form.

@) Un® = n37 (b) 410x =(10x)""

(c) 15(3r )4 = 15r*

(@) _zi/(?’xz)8 = _2%/38x16 = —2.38/5x16/5

() Yr2 +s* = (r?+ 34)1/3
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R.7 Example 4 Using Absolute Value to

Simplify Roots (page 61)

Simplify each expression.

@ 2= ) <

by Yt7 =t77—¢

(c) V81r8s™ ‘9r4s5‘:9r4 ‘35‘

@) 4(=3)* =|-3] =
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R.7 Example 4 Using Absolute Value to

Simplify Roots (cont.)

Simplify each expression.

(e) 510 = ;m10/5 _ .2

() \(3x—4)% =[3x 4]

(@) VX2 -10x+25 = /(x—5)2 =|x—5|
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R.7 Example 5 Simplifying Radical Expressions (page 62)

Simplify each expression.

(a) V5145 =/5-45 =225 =15
) In® An2=%n®.n2 =Ynd =1

© 1 _ 1
~J1eg 13
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R.7 Example 5 Simplifying Radical Expressions (cont.)

Simplify each expression.

a _Sa _Ya

p12 _6b12  p2

) Y417 =217
f v¥8 ="98
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R.7 Example 6 Simplifying Radicals (page 62)

Simplify each radical.

(a) V288 =2 144 =2 - J144 =12./2

(b) —8%/125 =-8.5=—-40

(c) Y128a%b8c1° =3/2.64a8b8h%c%¢
= %/(643%609)(21920)

= 4a%b?c3 \3/2b2c:
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R.7 Example 7 Adding and Subtracting

Like Radicals (page 63)

Add or subtract as indicated.

(a)14./5pq —11y5pq = (14 -11)/5pq

(b)N75ab3 — b12ab =+/3-25ab%b — b/4-3ab
= 5b+/3ab — 2b~/3ab
= (5b—2b)~/3ab
= 3b+/3ab

ALWAYS LEARNING Copyright © 2013, 2009, 2005 Pearson Education. Inc. PEARSON R-113



R.7 Example 7 Adding and Subtracting

Like Radicals (cont.)

Add or subtract as indicated.

(c) {’/81x5y7 + %/24x8y4

= %/27 : 3x3x2y6y + {’/8-3x6x2y3y
= 3xy233x%y +2x%y33x%y

= (3xy2 + 2x2y) 33x%y
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R.7 Example 8 Simplifying Radicals (page 64)

Simplify each radical.

(a) 10/55 _ 95110 _ 912 _ Jp

(b) :\3/39 p18 _ 59/3p18/3 _ 53,6

(©) / 18 _ 42118 _ 419 _ 94
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R.7 Example 9(a) Multiplying Radical Expressions (page 64)

Find the product.
2 Product of the

(8 7)1 7) = (T (87

difference of
two terms.

=11-17 = -6
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R.7 Example 9(b) Multiplying Radical Expressions (page 64)

Find the product.

(5+32)(3-2) = (5+VZA6)(3-2) simpiy 5
= (5 +4\/§)(3 — \/5)
= 15572 +124/2 - 422

FOIL

—15-5J2+12J2-8
=7+72
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R.7 Example 10 Rationalizing Denominators (page 65)

Rationalize each denominator.

2 2 J7 2f
f NN
(b)3£ £ %% :?’ﬂ:?’ﬂ
9 352 233 333 3
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R.7 Example 11(a) Simplifying Radical Expressions with

Fractions (page 65)

Simplify the expression

5
ab Quotient rule
3 2 b5 2 22p5

Rationalize

b\/_ = b\/_\/i denominator.
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R.7 Example 11(b) Simplifying Radical Expressions with

Fractions (page 65)

Simplify the expression.

/— — TG \/7 \/7 Quotient rule

=
-3
2

Simplify the
denominators.

Write with a
common
denominator.

\ﬁ “‘ﬁ j

Subtract the
4 numerators.

_ x*%6 -
X
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R.7 Example 12 Rationalizing a Binomial Denominator

(page 66)

Rationalize the denominator.
2 2 (3 - \/5) Multiply the numerator and

denominator by the conjugate

3+\/5 B <3+\/§)(3—\/§) of the denominator.
2(3-5)  2(3-+5)
EECA
:2(3—\/5) :3_\/5
2

4
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