m Evaluate nth Roots and Use
Rational Exponents

Goal - Evaluate nth roots and study rational exponents.

Your Notes VOCABULARY

nth root of a

Index of a radical

REAL nth ROOTS OF a

Let n be an integer (n > 1) and let a be a real number.

If n is an even integer: If n is an odd integer:

* a <0 Noreal nthroots. « a <0 One real nth root:

Va =

* a = 0 One real nth root: + a = 0 One real nth root:
¥/0 = /0 =

* a >0 Two real nth roots: * a > 0 One real nth root:

+Va = Va =

Find nth roots

Find the indicated real nth root(s) of a.
a.n=3,a=-64 b.n=6,a =729

Solution

a. Becausen = 3isoddanda = —-64 0, —64 has

.Because ()3 = —64, you
can write V—64 = or(-64)¥3 =

b. Because n = 6isevenanda =729 0, 729 has

.Because 6 =729

and ( )8 = 729, you can write +V/729 = or
+7291/6 =

.
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m Evaluate nth Roots and Use
Rational Exponents

Goal - Evaluate nth roots and study rational exponents.

Your Notes VOCABULARY

nth root of a For an integer n greater than 1, if
N = a, then b is an nth root of a.

Index of a radical An nth root of ais written as \n/g,
where nis the index of the radical.

REAL nth ROOTS OF a

Let n be an integer (n > 1) and let a be a real humber.

If n is an even integer: If n is an odd integer:
* a <0 Noreal nthroots. « a <0 One real nth root:
Va= an
« a = 0 One real nth root: < a = 0 One real nth root:
Vo= 0 Vo= 0
« a>0 Two real nth roots: « a > 0 One real nth root:
+Va = =+a'/n Va = _a'n

Find nth roots

Find the indicated real nth root(s) of a.

a.n=3,a=-64 b.n=6,a =729
Solution
a. Because n = 3isodd anda = —64 < 0, —64 has

one real cube root . Because ( —4 )3 = —64, you
can write V—64 = —4 or (—64)Y3 = —4 .
b. Because n = 6 is even and a = 729 > 0, 729 has
two real sixth roots . Because 3 6 = 729
and (_—3 )® = 729, you can write £V/729 = +3 or
+7291/6 = +3 |

-
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Your Notes (V] Checkpoint Find the indicated real nth roots of a.

1. n=4,a = 256 2.n=3,a =512

RATIONAL EXPONENTS

Let a be a real humber, and let m and n be positive
integers with n > 1.

am/n = (ai/n)m — ( )m

and a™n = @m)¥/n = (\/ )

1 1 1

a_m/n = =
am/n (al/n)m ( )

,aF o0
m

Evaluate an expression with rational exponents
Evaluate 84/3,

Solution
Rational Exponent Form Radical Form
8—4/3 = 8—4/3 =
L . -
Solve equations using nth roots
a. 2x5 = 1458 b. (x + 4)3 =12
x6=_ X+ 4=
X = X =
x=__ X =
.
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Your Notes (/] Checkpoint Find the indicated real nth roots of a.

1. n =4,a = 256 2.n=3,a=>512
+4 8

RATIONAL EXPONENTS

Let a be a real number, and let m and n be positive
integers with n > 1.

am/n = (al/n)m — ( \”/5 )m

and a™/n = (@m)A/n = ( V/am )

i _ 1 _ 1
am/n (ai/n)m ( \”/5 )
Evaluate an expression with rational exponents
Evaluate 84/3,

,a#+0
m

Solution
Rational Exponent Form Radical Form
—43 — 1 —43 — 1
8 /3 = 84/3 8 /3 = 84/3
_ 1 _ 1
(81/3)4 (\3/5)4
24 2
16 16
\
m Solve equations using nth roots
a. 2x5 = 1458 b. (x + 4)3 =12
x6 = 729 x+4= V12
x= +V729 x= V12 — 4
X= =3 x~= —171
\
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Your Notes SETICY. 3 Use nth roots in problem solving

Animal Population The population P of a certain animal
species after t months can be modeled by P = C(1.21)"/3
where C is the initial population. Find the population after
19 months if the initial population was 75.

Solution
P = C(1.21)V3 Write model for population.
= Substitute for C and t.
~ Use a calculator.
The population of the species is about ~ after
19 months.

.

Q Checkpoint Complete the following exercises.

3. Evaluate (—125)~2/3, 4. Solve (y — 3)4 = 200.

2

5. The volume of a cone is given by V = %h, where h
is the height of the cone and r is the radius. Find the
radius of a cone whose volume is 25 cubic inches

and whose height is 6 inches.

4 )
Homework

. J
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Your Notes SEN Y-S Use nth roots in problem solving

Animal Population The population P of a certain animal
species after t months can be modeled by P = C(1.21)¥/3
where C is the initial population. Find the population after
19 months if the initial population was 75.

Solution

P = C(1.21)Y3 Write model for population.
= 75(1.21)19/3 Substitute for C and t.
~ 250.8 Use a calculator.

The population of the species is about 251 after
19 months.

.

Q Checkpoint Complete the following exercises.

3. Evaluate (—125)~2/3, 4. Solve (y — 3)4 = 200.

21—5 {/200 + 3 ~ 6.76 or

—v/200 + 3~ —0.76

2

5. The volume of a cone is given by V = %h, where h

is the height of the cone and r is the radius. Find the
radius of a cone whose volume is 25 cubic inches
and whose height is 6 inches.

1.99 in.

4 )
Homework

. J
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m Apply Properties of Rational

Your Notes

Exponents

Goal - Simplify expressions involving rational exponents.

VOCABULARY

Simplest form of a radical

Like radicals

rational exponents.

Property
1_am,an=am+n

2. (@m)n = gmn

3. (ab)™ = aMpMm

4.am=21 220
a
am
5.§=am‘",a¢0
am _ am
6.(5] = pmb#0

PROPERTIES OF RATIONAL EXPONENTS

Let a and b be real numbers and let m and n be
rational numbers. The following properties have the
same names as those in Lesson 5.1, but now apply to

41/2 . 43/2 = 4(1/2 + 3/2)

(25/2)2 = 2(5/2+2)

(16 « 4)1/2 = 161/2 . 41/2

-12 = 1 _
25 =y
5/2
3T//2 — 3(5/2 - 1/2) =
3
(2)1/3 273
8 T gl/3

Copyright © Holt McDougal. All rights reserved.
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m Apply Properties of Rational

Your Notes

Exponents

Goal - Simplify expressions involving rational exponents.

VOCABULARY

Simplest form of a radical A radical with index nis
in simplest form if the radicand has no perfect nth
powers as factors and any denominator has been
rationalized.

Like radicals Two radical expressions with the same
index and radicand.

PROPERTIES OF RATIONAL EXPONENTS

Let a and b be real numbers and let m and n be
rational numbers. The following properties have the
same names as those in Lesson 5.1, but now apply to
rational exponents.

Property
1.gMe.egh =gm+n 41/2 . 43/2 = 4(1/2 + 3/2)
=42 =16
2. (@m)n = amn (25/2)2 = 2(5/2+2) = 25 = 32
3. (ab)™ = aMpm (16 « 4)1/2 = 161/2 . 41/2
=4.2 =28
-m -1 12 __1 _ 1
dal=gma#0 2 =0qaT 5
am _ _m-— 3%2 _ a5/2-1/2) = 22 _
5.§—am ",a;ﬁo 3T/2_3(/ /)—3—9
am_ﬂ 21/3_271/3_§
6'(5) _b’"’b;&0 (8) ~ g3 T 2
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Your Notes

Use properties of exponents

Use the properties of rational exponents to simplify the
expression.

a. 91/2.9%4 =
b. (72/3 . 51/6)3 =

PROPERTIES OF RADICALS
Product Property of Radicals Quotient Property of Radicals

Vaebh = {7/%= ' b#0

Use properties of radicals

Use the properties of radicals to simplify the
expression.
a. V27 . V9 = — — Product
property
b V192 _ _ _ Quotient
C V3 property
.

O Checkpoint Simplify the expression.

1. (66 - 56)-1/6 o V245
( ) N
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Your Notes Use properties of exponents

Use the properties of rational exponents to simplify the
expression.

a. 91/2.93/4 = 9(1/2 + 3/4) — gb5/4
b. (72/3 . 51/6)3 = (72/3)3 . (51/6)3
— 7(2/3-3), 5(1/6 - 3)

= 72.512 =49 .512

3% _ o(5/6— 1/3) — 23/6 — =112
c 3= 3 =3"" =3
162/3 \4 {(16)2/3}4 _ (42/3)4 — 2(2/3+4) _ 2803
d'<42/3)_ 4 Sl f
.

PROPERTIES OF RADICALS
Product Property of Radicals Quotient Property of Radicals

Va-b= Va-VUb \”/%=%,b¢0

Use properties of radicals

Use the properties of radicals to simplify the

expression.

a. V27 .V9 = ¥27.9 = /o243 = 3 Product

property

3 =

b. @: 5192 _ \?’/a = 4 Quotient
V3 V3 property

\

Q Checkpoint Simplify the expression.

1. (66 « 56)—1/6 o Y245
V5

1
30 /
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Your Notes Write radicals in simplest form

Write the expression in simplest form.

V128 = Factor out perfect fifth power.
= . Product property
= Simplify.

FCLICY.- B Add and subtract like radicals and roots

Simplify the expression.
a. 2(122/3) + 7(122/3) =
b. V48 — V3 = . -

.

0 Checkpoint Write the expression in simplest form.

3.3@ 4. 6V6 + 2V6

Simplify expressions involving variables

Simplify the expression. Assume all variables are
positive.

a. V32x15 =

b. (36m*n10)1/2 =

a® _
c- b6_

42x4z7
" 6x3/2y=35

.
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Your Notes Write radicals in simplest form

Write the expression in simplest form.
V128 = V/32.4 Factor out perfect fifth power.
= \5/5 . \5/2 Product property
\ = 2V4 Simplify.

FCLICY. I Add and subtract like radicals and roots

Simplify the expression.
a. 2(122/3) + 7(12%/3) = (2 + 7)(12%8) = 9(12253)
b. Vag - V3= V16 - V3 - V3

= 2V3-V3=02-1)V3=V3

.

Q Checkpoint Write the expression in simplest form.

3. {E 4. 6V6 + 2V6
3
\/f 8V6

Simplify expressions involving variables

Simplify the expression. Assume all variables are
positive.

a. V32x15 = /25 . (x3)5 = V25 . ¥/(x3)5 = 2x3
b. (36m4n10)11/2 = 361/2(m4)1/2(110)1/2
— Emi4 - 1205010 12) = gm2pB

a®_ V& _ V3B _ B

_ 6433;745735 = 7x\4 = 32)), ~(=3)7 — 5) _ 7,5/2,3,2
x3/2y—3z

.
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Your Notes e Write variable expressions in simplest form

/yOu must \ Write the expression in simplest form. Assume all
multiply variables are positive.
the original
2 : .
expression by || a _ Multiply to make denominator
aformofl,in [ Vb® a perfect fourth power.
= Simplify.
this case ,
when simplifying _ .
so that the new - Quotient property.
expression is -
equivalent.
\ / = Simplify.
.

Add and subtract expressions involving variables

Perform the indicated operation. Assume all variables
are positive.

a. 10%y — 6¥y =

b. 3a2b1/4 + 4a2p1/4 =
(.

O Checkpoint Simplify the expression. Assume all
variables are positive.

5. \/8x7y3z11 6. 7V2a% — aV 12832

4 )
Homework

. J
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Your Notes e Write variable expressions in simplest form

/ycu must \ Write the expression in simplest form. Assume all
multiply variables are positive.
the original . .
exp,esf,-on by a? _ Ja> . |b*>  Multiply to make denominator
aformof1,in ] Vb® pb p2 a perfect fourth power.
b2 22 o
v B2 = ¢ % Simplify.
this case , A
when simpilfying - V& Quotient property
so that the new - W property.
expression is — =
equivalent. 52 p2
\ / = 12 Simplify.

Add and subtract expressions involving variables

Perform the indicated operation. Assume all variables
are positive.

a. 10%y — 6%y = (10 — 6)¥y = 4V/y

b. 3a2b1/4 + 4a2p1/4 = (3 + 4)a2bV4 = 732p1/4

.

0 Checkpoint Simplify the expression. Assume all
variables are positive.

5. \/8x7y3z11 6. 7V2a% — aV/ 12832
2x2y 73V x22 3aV/ 242

4 )
Homework

. J
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Perform Function Operations
and Composition

Goal - Perform operations with functions.

Your Notes VOCABULARY

Power function

Composition

OPERATIONS ON FUNCTIONS

Let f and g be any two functions. A new function h
can be defined by performing any of the four basic
operations on f and g.

Operation and Definition Example: f(x) = 3x,8(x) = x + 3

Addition
h(x) = f(x) + g(x) h(x) = 3x + (x + 3)

Subtraction
h(x) = f(x) — g(x) h(xX) = 3x — (x + 3)

Multiplication

h(x) = f(x) « g(x) h(x) = 3x(x + 3)
Division
) o

(X) - g(X) (X) -

The domain of h consists of the x-values that are in the
domains of . Additionally, the domain of a
quotient does not include x-values for which g(x) =
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Perform Function Operations
and Composition

Goal - Perform operations with functions.

Your Notes VOCABULARY

Power function A function of the form y = ax?

where a is a real number and b is a rational
number

Composition The composition of a function g with
a function fis h(x) = g(f(x)). The domain of his the
set of all x-values such that x is in the domain of f
and f(x) is in the domain of g.

OPERATIONS ON FUNCTIONS

Let f and g be any two functions. A new function h
can be defined by performing any of the four basic
operations on f and g.

Operation and Definition Example: f(x) = 3x,8(x) = x + 3

Addition

h(x) = f(x) + g(x) h(x) = 3x + (x + 3)
= 4x+ 3

Subtraction

h(x) = f(x) — g(x) h(x) = 3x — (x + 3)
= 2x—-3

Multiplication

h(x) = f(x) « g(x) h(x) = 3x(x + 3)
= 3x2 + 9x

Division

— @ _ 3x
h(X) - g(X) h(X) - X + 3

The domain of h consists of the x-values that are in the
domains of both fand g . Additionally, the domain of a
quotient does not include x-values for which g(x) = 0 .
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Your Notes Add and subtract functions

Let f(x) = 3x1/2 and g(x) = —5x1/2, Find the following.
a. f(x) + g(x)

b. f(x) — g(x)

c. the domainsof f+ gand f — g

Solution
a. f(x) + gix) = 3x¥/2 + (—5x1/2)

b. f(x) — gx) = 3x1/2 — (_5X1/2)

c. The functions f and g each have the same domain:
. So, the domains of

f+ g and f — g also consist of

\.
Multiply and divide functions
Let f(x) = 7x and g(x) = x1/6. Find the following.
a. f(x) - g(x)
)
" Ex)
c. the domains of f « g and é
Solution
a. f(x) « gx) = (7x)(x1/6) =
f(x)
b. —— =
g(x)
c¢. The domain of f consists of , and
the domain of g consists of
. So, the domain of f « g consists of
. Because g(0) = |
the domain of é is restricted to
.
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Your Notes Add and subtract functions

Let f(x) = 3x1/2 and g(x) = —5x1/2, Find the following.
a. f(x) + g(x)

b. f(x) — 8(x)

c. the domainsof f+ gand f — g

Solution
a. f(x) + g(x) = 3x¥/2 + (-5x1/?)

= [3+ (=5)Ix12 = —2x1/2
b. f(x) — g(x) = 3x¥/2 — (-5x1/2)

= [3 — (=5)Ix"2 = 8x/2

c. The functions f and g each have the same domain:
all nonnegative real numbers . So, the domains of
f + g and f — g also consist of all nonnegative real
numbers .

Multiply and divide functions

Let f(x) = 7x and g(x) = x1/8, Find the following.
a. f(x) « g(x)

o)
" 8x)
c. the domains of f « g and é

Solution
a. f(x) » gx) = (Tx)(xV6) = 7x{1+1/6) = 7,7/6

f) _ 7x _ 51— 1/6) — 5,56
'g(x)_ﬁ_%( =7x

c. The domain of f consists of all real numbers , and
the domain of g consists of all nonnegative real
numbers . So, the domain of f « g consists of all
nonnegative real numbers . Because g(0) = 0 ,

f

g

the domain of - is restricted to all positive real

numbers .
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Your Notes @ checkpoint Complete the following exercise.

1. Let f(x) = 5x%2 and g(x) = —2x%2. Find (a) f + &,
(b) f—g,(c) f-g,(d) gf, and (e) the domains.

COMPOSITION OF FUNCTIONS

The composition of a Domain of f Range of f
function g with a function Input

fis h(x) = . of f

The domain of h is the

set of all x-values such x f(x)

that x is in the domain
of  and f(x) is in the
domain of

Domain of g Range of g
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Your Notes @ checkpoint Complete the following exercise.

1. Let f(x) = 5x%2 and g(x) = —2x%2. Find (a) f + &,
(b) f—g,(c) f-g,(d) é, and (e) the domains.

a.3x%2 b.7x32 c¢.—-10x3 d. —g
e.The domainof f+ g, f— g, and f+ gis all
f

nonnegative real numbers. The domain of g

is all positive real numbers.

COMPOSITION OF FUNCTIONS

The composition of a Domain of f Range of f
function g with a function Input

fis h(x) = gl(f(x)) . of f

The domain of h is the

set of all x-values such x f(x)

that x is in the domain
of f and f(x) is in the
domain of g .

Domain of g Range of g
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Your Notes Find compositions of functions
Let f(x) = 6x~1 and g(x) = 3x + 5. Find the following.
a. f(gx)) b. g(f(x)) c. f(f(x))

d. the domain of each composition

Solution
a. f(gx)) = f(3x + 5) =

b. g(f(x)) = gl6x™1)

c. f(f(x)) = f(ex™1) =

d. The domain of f(g(x)) consists of

except x = because g( ) = 0 is not in

the . (Note that f(0) = , Which

is .) The domains of g(f(x)) and f(f(x))
consist of except x =  , again
because

.

O Checkpoint Complete the following exercise.

2. Let f(x) = 5x — 4 and g(x) = 3x~1. Find (a) f(g(x)),
(b) £(f(x)), (c) f(f(x)), and (d) the domain of each
composition.

4 )
Homework

. J
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Your Notes Find compositions of functions
Let f(x) = 6x~1 and g(x) = 3x + 5. Find the following.
a. f(g(x)) b. g(f(x)) c. f(f(x))

d. the domain of each composition

Solution

a. f(g(x)) = f(3x + 5) = 6(3x +5) 1 =_°

3x+ 5

b. g(f(x)) = glex™1)
= 3(6x 1) +5=18x"1 +5:%+5

c. f(f(x)) = f6x~1) = 66X 1) 1=6(6""x) = 69% = x

d. The domain of f(g(x)) consists of all real numbers

except x = —% because g( —% ) = 0 is not in
the _domain of f . (Note that f(0) = ¢ , which

is undefined .) The domains of g(f(x)) and f(f(x))
consist of all real numbers except x = 0 , again
because 0 is not in the domain of 7.

.

Q Checkpoint Complete the following exercise.

2. Let f(x) = 5x — 4 and g(x) = 3x~1. Find (a) f(g(x)),
(b) (f(x)), (c) f(f(x)), and (d) the domain of each
composition.

15 _ 3 -
a.2—4 bz~ c.25x—24

d. The domain of f(g(x)) and f(f(x)) is all real
numbers except x = 0. The domain of g(f(x))
is all real numbers except x = 4

e A 5

Homework

. J
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m Use Inverse Functions

Goal - Find inverse functions.

Your Notes VOCABULARY

Inverse relation

Inverse function

Find an inverse relation

Find an equation for the inverse of the relation
y=17x — 4.
y=77x—4 Write original equation.
Switch x and y.
Add  to each side.

Solve for y. This is the inverse relation.

INVERSE FUNCTIONS
Functions f and g are inverses of each other provided:

fgx) = __  and g(f(x)) =
The function g is denoted by f~1, read as “f inverse’”

m Verify that functions are inverses

Verify that f(x) = 7x — 4 and f~1(x) = %x + ; are
inverses.

Show that f(f~1(x)) = x. Show that f~1(f(x)) = x.
FiF~1(x)) = f(%x + ;) F~L(f(x) = F~L(7x — 4)

(.
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m Use Inverse Functions

Goal - Find inverse functions.

Your Notes VOCABULARY

Inverse relation A relation that interchanges the
input and output values of the original relation

Inverse function The original relation and its inverse
relation whenever both relations are functions

Find an inverse relation

Find an equation for the inverse of the relation
y=17x — 4.
y=7x—4 Write original equation.
x=7y—4 Switch x and y.

X+4=7y Add 4 to each side.
%x + % = Solve for y. This is the inverse relation.

INVERSE FUNCTIONS
Functions f and g are inverses of each other provided:

fgx) = x and g(f(x)) = x_
The function g is denoted by f~1, read as “f inverse”

m Verify that functions are inverses

Verify that f(x) = 7x — 4 and f~1(x) = %x + ; are
inverses.
Show that f(f~1(x)) = x. Show that f~1(f(x)) = x.
flF=200) = f{2x + 3| FL(f(x) = FL(7x — 4)
= 7(1, 1 4| _ = 17y 4
- 7<7x+ 7) 4 S(7x — 4) + 2
_ _ — ,_4.4
= x+4—-4 X - + -
= X — X

.
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Your Notes

Yo )

'ou can check the
solution by noting
that the graph of
1 = —3Vxis
the reflection of
the graph of

f(x) = 4x2,x<0,

0 Checkpoint Find the inverse of the function. Then verify
that your result and the original function are inverses.

|/

in the line y = x.
\_ /

1. fx) = -3x+5

Find the inverse of a power function

_ hegative values of x. So, the range
of f~1 must also be restricted to
negative values, and therefore the

inverse is f~1(x) =

domain were restricted to x > 0, you

Find the inverse of f(x) = 4x2, x < 0. Then graph f

and f1,
f(x) = 4x2  Write original function.
y = 4x2  Replace f(x) with y.
Switch x and y.
Divide each side by 4.
Take square roots of each side.
The domain of f is restricted to y

. (If the :

would choose f~1(x) = )

Function

> |

/

7

HORIZONTAL LINE TEST

The inverse of a function f is also a function if and only
if no horizontal line intersects the graph of f

Not a function

\_ > f

172 Lesson 6.4 « Algebra 2 Notetaking Guide
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Your Notes

Yo )

ou can check the
solution by noting
that the graph of
1 = —3Vx is
the reflection of
the graph of

f(x) = 4x2,x <0,

~_ negative values of x. So, the range

in the line y = x.
\_ /

Q Checkpoint Find the inverse of the function. Then verify
that your result and the original function are inverses.

1. fx) = —3x + 5

f~(x) 3x+3

Find the inverse of a power function

Find the inverse of f(x) = 4x2, x < 0. Then graph f
and f~1,

f(x) = 4x2  Write original function.
y = 4x2  Replace f(x) with y.
x =4y?  Switch x and y.

%x = y2 Divide each side by 4.
i%\/} =y Take square roots of each side.
The domain of f is restricted to IBE ¥

\ <

of f~1 must also be restricted to
negative values, and therefore the

inverse is f~1(x) = —%\/; . (If the
domain were restricted to x > 0, you L/
would choose f~1(x) = %\/; )

.
r

N|—=

HORIZONTAL LINE TEST

The inverse of a function f is also a function if and only
if no horizontal line intersects the graph of f more
than once .

Function Not a function

) \_

/

/ x x
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Your Notes Find the inverse of a cubic function

Consider the function f(x) = %x3 + 3. Determine
whether the inverse of f is a function. Then find the
inverse.

Solution y

Graph the function f. Notice that no

intersects the graph

more than once. So, the inverse of f is 1

itself a . To find an equation x

for f~1, complete the following steps.

fx) = %x:" + 3 Write original function.

y=3x3+3  Replace f(x) withy.

Switch x and y.

Subtract  from each side.

Multiply each side by .

Take cube root of each side.

The inverse of fis f~1(x) =

.

O Checkpoint Find the inverse of the function.

2. fx)=2x* + 1 3. g(x) = %Xf’

4 )
Homework

. J
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Your Notes

/
Homework

N

~

J

UV CE B Find the inverse of a cubic function

\.

Consider the function f(x) = %x3 + 3. Determine
whether the inverse of f is a function. Then find the
inverse.
Solution [ P
Graph the function f. Notice that no s
horizontal line intersects the graph /
more than once. So, the inverse of f is 1
itself a function . To find an equation / >
for f~1, complete the following steps. /
fx) = %x?’ + 3 Write original function.
y = %x3 + 3 Replace f(x) with y.
X = %y3 + 3 Switch x and y.
xX—3= % y3 Subtract 3 from each side.
Ax — 12 =3 Multiply each side by 4 .
Vax — 12 = y Take cube root of each side.
The inverse of fis f~1(x) = Vix — 12 .

0 Checkpoint Find the inverse of the function.

2. fx)=2x4 + 1

f~1(x) = w‘*/%x — %

3. gx) = %xf’
g 1(x) = 2Vx

Copyright © Holt McDougal. All rights reserved.
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m Graph Square Root and Cube
Root Functions

Goal - Graph square root and cube root functions.

Your Notes VOCABULARY

Radical function

PARENT FUNCTIONS FOR SQUARE ROOT AND CUBE
ROOT FUNCTIONS

* The parent function for the family of square root
functions is f(x) = Vx. The domain is x , and
the range is y

* The parent functionsfor the family of cube root
functions is g(x) = Vx. The domain and range
are

Graph a square root function

Graph y = 2\&, and state the domain and range.
Compare the graph with the graph of y = Vx.

Solution
Make a table of values and sketch ’
the graph.
X 0 1 2 3 4 —1
y X

The radicand of a square root is always nonnegative. So,
the domainis x 0. The range is y 0.

The graph of y = 2V/x is a vertical of the parent
graph of y = Vx.

.
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m Graph Square Root and Cube
Root Functions

Goal - Graph square root and cube root functions.

Your Notes VOCABULARY

Radical function A function containing a radical
such as y = Vx

PARENT FUNCTIONS FOR SQUARE ROOT AND CUBE
ROOT FUNCTIONS

* The parent function for the family of square root
functions is f(x) = Vx. The domain is x >0 , and
therangeisy >0 .

* The parent function 33‘or the family of cube root
functions is g(x) = Vx. The domain and range
are all real numbers .

Graph a square root function

Graph y = 2\/;, and state the domain and range.
Compare the graph with the graph of y = Vx.

Solution
Make a table of values and sketch & NEgs
the graph. y
x| o 1 2 3 P Y V= iR
y 0 2 2.83 3.46 4 x

The radicand of a square root is always nonnegative. So,
the domainis x > 0. Therangeisy > O.

The graph of y = 2Vx is a vertical stretch of the parent
graph of y = Vx.

.
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Your Notes m Graph a cube root function

Graph y = —% ¥ x, and state the domain and range.

Compare the graph with the graph of y = V/x.

Solution
Make a table of values and sketch the graph.

X —2 —1 0 ’
y 1
1 X
X 1 2
y

The domain and range are

The graph of y = —% VX is a vertical of the

parent graph of y = \3/)? by a factor of followed by a
reflection in the x-axis. -

.

O Checkpoint Graph the function. Then state the domain

and range.
1.y=2\3/; 2.y=—2\/;

y y
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Your Notes m Graph a cube root function

Solution
Make a table of values and sketch the graph.

Graph y = —% \3/;, and state the domain and range.
Compare the graph with the graph of y = Vx.

X —2 —1 Y
y| 063 | 05 | 0 HEEN LS
—o—g
— &
X 1 2 T | |y=13¥x
y —-0.b —0.63

-

The graph of y = —

The domain and range are all real numbers .

% Y X is a vertical shrink of the

parent graph of y = \3/; by a factor of 1 followed by a
reflection in the x-axis.

2

0 Checkpoint Graph the function. Then state the domain
and range.

1.y=2\3/;

23

LT

[

The domain and
range are all real
numbers.

™

domain x > 0,
range y<0

Copyright © Holt McDougal. All rights reserved.
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Your Notes GRAPHS OF RADICAL FUNCTIONS

To graphy = aVx — h +kory=a3x—h + Kk, follow
these steps:

Step 1 the graph of y = aVx or y = a\3&.
Step 2 Translate the graph  units horizontally and

units vertically.

Graph a translated square root function

Graph y = 3Vx — 1 + 2. Then state the domain
and range.

Solution y

1. Sketch the graph of y = 3Vx. Notice
that it begins at the origin and
passes through the point (1, ).

2. Translate the graph. For

y=3Vx—1+2h=__ and 1 :
k = . So, shift the graph and

. The resulting graph startsat( , ) and
passes through ( , ).

From the graph, you can see that the domain of the
function is and the range of the function is

.
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Your Notes GRAPHS OF RADICAL FUNCTIONS

To graphy = aVx — h +kory=a3x—h + kK, follow
these steps:

Step1 Sketch the graph ofy = aVx ory = av/x.

Step 2 Translate the graph h units horizontally and k
units vertically.

Graph a translated square root function

Graph y = 3Vx — 1 + 2. Then state the domain
and range.

Solution y /| A

1. Sketch the graph of y = 3Vx. Notice
that it begins at the origin and

passes through the point (1, 3). aE

\\ N,

/

ft
w
)
|
-

+2

~—

2. Translate the graph. For
y=3Vx—-1+2,h= 1 and
k = 2 . So, shift the graph right 1 unit and up 2
units . The resulting graph startsat ( 1 , 2 ) and
passes through ( 2 , 5).

‘1 X

From the graph, you can see that the domain of the
function is x> 1 and the range of the function is

y=>2 .

.
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Your Notes

/
Homework

N

~

J

Example 4 Graph a translated cube root function

Graph y = —2‘V3 X + 3 — 2. Then state the domain and
range.

Y

Solution

1. Sketch the graph of y = —2V/x. 2
Notice that it passes through the 2 x
origin and the points ( , )
and ( , ).

2. Note that for y = —2V3x +3—-2,h= and
k = . So, shift the graph

and . The resulting graph passes
through the points ( , ), ( , ), and

( , )-

From the graph, you can see that the domain and range

of the function are both
.

Q Checkpoint Graph the function. Then state the domain
and range.

3.y=—3Vx+3+2 4.y=3Vx + 2
y y
1 2

X 2 X

Copyright © Holt McDougal. All rights reserved.
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Your Notes e Y Graph a translated cube root function
Graph y = —2‘\/3 x + 3 — 2. Then state the domain and

range.
5
Solution L (+1)2)
3 T~
1. Sketch the graph of y = —2V/x. ~ Ny E T29x
Notice that it passes through the \_\1\1 o)
origin and the points ( -1, 2) 1]
and (1, —2). yE F2¥/xi+ 82
2. Note that fory = —2V3x +3—-2,h= —3 and
k = —2 . So, shift the graph left 3 units

and down 2 units . The resulting graph passes

through the points( -4, 0),( -3, —2),and
From the graph, you can see that the domain and range
of the function are both all real numbers .

.

O Checkpoint Graph the function. Then state the domain

and range.
3.y=—3Vx+3+2 4.y=3Vx + 2
y s
y = —;' x|+ B+ 2 /
T —— 2
X / 2 X
"y =|3¥x 1+ 2
domain x> —3, The domain and
range y <2 range are all real
numbers.
4 N\
Homework
\_ J
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m Solve Radical Equations

Goal - Solve radical equations.

Your Notes VOCABULARY

Radical equation

SOLVING RADICAL EQUATIONS
To solve a radical equation, follow these steps:

Step 1 the radical on one side of the
equation, if necessary.

Step 2 Raise each side of the equation to the same
to eliminate the radical and obtain a
linear, quadratic, or other polynomial equation.

Step 3 the polynomial equation using
techniques you learned in previous chapters.
Check your solution.

Solve a radical equation

Solve Vx + 6 = 3.
Vx+6 =3 Write original equation.
= Square each side to eliminate the
radical.
= Simplify.
= Subtract  from each side.
The solution is . Check this in the original equation.

.

Q Checkpoint Solve the equation. Check your solution.

1. Vx -5 +1=-1
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m Solve Radical Equations

Goal - Solve radical equations.

Your Notes VOCABULARY

Radical equation An equation with a radical that
has variables in the radicand

SOLVING RADICAL EQUATIONS
To solve a radical equation, follow these steps:

Step 1 Isolate the radical on one side of the
equation, if necessary.

Step 2 Raise each side of the equation to the same
power to eliminate the radical and obtain a
linear, quadratic, or other polynomial equation.

Step 3 Solve the polynomial equation using
techniques you learned in previous chapters.
Check your solution.

Solve a radical equation

Solve Vx + 6 = 3.
Vx + 6 =3 Write original equation.
(Vx +6)2 = 32 Square each side to eliminate the
radical.
xX+6 = 9 Simplify.
X = 3 Subtract 6 from each side.
The solution is 3 . Check this in the original equation.
\.

Q Checkpoint Solve the equation. Check your solution.

1. Vx—-5+1=-1
—3
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Your Notes m Solve an equation with a rational exponent

(3x + 4)2/3 = 16 Original equation
Raise each side to the

3
power .
= Apply properties of
exponents.
= Simplify.

= Subtract  from each side.

= Divide each side by .

The solution is . Check this in the original equation.
-
m Solve an equation with an extraneous solution
x—2=Vx+ 10 Original equation
= Square each side.
_ Expand left side and
- simplify right side.
0 Write in standard
- form.
=0 Factor.
=0 or =0 Zero product property
X=___or X = Solve for x.
CHECK
Check x = . Check x = —
x—2=Vx+ 10 x—2=Vx+ 10
2 2
2 2
The only solution is . (The apparent solution is
extraneous.)

-
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Your Notes m Solve an equation with a rational exponent

(3x + 4)2/3 = 16 Original equation
[(3x + 4)23]32 = 16372 Raise t;ach side to the
power 5.
3x + 4 = (1612)3  Apply properties of
exponents.
3x+4 = 64 Simplify.
3x = 60 Subtract 4 from each side.
x = 20 Divide each side by 3 .
The solution is 20 . Check this in the original equation.
-
m Solve an equation with an extraneous solution
xX—2=Vx+ 10 Original equation
(x—2)?2 = (Vx+ 10)? Square each side.
2_ 4 4 = 10 Expand left side and
XT o Axt A = X simplify right side.
Write in standard
2 _ _ —
X 5x — 6 =0 form.
(x—6)x+1) =0 Factor.
XxX—6 =0 or x+1 =0 Zero product property
Xx= 6 or x= -1 Solve for x.
CHECK
Check x = 6 . Check x = — 1.
XxX—2=Vx+ 10 xX—2=Vx+ 10
6—-2 £ V6+ 10 -1-2 £ V-1+10
4 2 V16 —3 2 o
4 = 4 -3 #3
The only solution is 4 . (The apparent solution —1 is
extraneous.)

.
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Your Notes LI Solve an equation with two radicals

Solve Vx + 6 + 2 = V10 — 3«x.
Vx +6 +2=V10 — 3x

X = or

CHECK Check x =

II->

[

Check x = —

?

?

The only solution is
is extraneous.)

.
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Write original
equation.

Square each
side.

Expand left
side and
simplify right
side.

Isolate radical
expression.

Divide each
side by 4.

Square each
side again.

Simplify.

Write in
standard form.

Factor.

Zero product
property

Solve for x.

. (The apparent solution
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Your Notes

\.
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SEL TGS Solve an equation with two radicals

Solve Vx + 6 + 2 = V10 — 3«x.

Vx +6 + 2 =110 — 3x Write original
equation.
(x+6+22 = (V10— 3x2 Sauarecach
Expand left
X+6+4Vx+6+4 = 10 — 3x side and
simplify right
side.
MNx+6 = —4x Isolate radical
- expression.
Vx+6 = —x Divide each
side by 4.
(Vx +6)2 = (—x)?2 Square each
side again.
xX+6 = x? Simplify.
0= x2— x—6 Write in

standard form.
0= (x— 3)(x+ 2) Factor.

Zero product

x—3 =0 o x+2 =0 property
x= 3 or XxX= -2 Solve for x.
CHECK Checkx = 3.
V3+6+2 2 V10— 3(3)
Vo9 +2 2 V1
5 =1
Check x = — —2 .
V(-2)+ 6 +2 2 V10 — 3(-2)
Va +2 2 V16
4 = 4

The only solution is —2 . (The apparent solution 3
is extraneous.)
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Your Notes

/
Homework

N

~

J

0 Checkpoint Solve the equation. Check for extraneous

solutions.

2. —2x43 — 21 = -53

3. x+2=V2x+7

4. V3x+4 —-1=Vx+5
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/
Homework

N

~

J

O Checkpoint Solve the equation. Check for extraneous

solutions.

2. —2x43 — 21 = —-53

8
3. x+2=V2x+7
1

4

4. V3x+4 —-1=Vx+5
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Words to Review

Give an example of the vocabulary word.

nth root of a Index of a radical

Simplest form of a radical Like radicals

Power function Composition
Inverse relation Inverse function
Radical function Radical equation

Review your notes and Chapter 6 by using the
Chapter Review on pages 459-461 of your textbook.
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Words to Review

Give an example of the vocabulary word.

nth root of a Index of a radical

3 is the cube root of 27. 3 is the index of \/3 27.

Simplest form of a radical Like radicals

3V2x is the simplest 7(11"3) and 18(111/3)
form of V18x. are like radicals.
Power function Composition

fix) = 6x4 If fix) = 3x2 and

g(x) = x — 1, then
g(f(x)) = 3x2 — 1.

Inverse relation Inverse function
y=%x+%isthe fix) = 3x + 6 and
inverse relation for f~(x) = %x — 2 are
y =6x— 2. inverse functions.

Radical function Radical equation
y=Vx+5-6 Vx+7 = -3

Review your notes and Chapter 6 by using the
Chapter Review on pages 459-461 of your textbook.

182 Words to Review ¢ Algebra 2 Notetaking Guide Copyright © Holt McDougal. All rights reserved.





