Objective

Students will be able to find the nth
root of a radical and evaluate

rational expressions with and
without a calculator.



nth Roots

For an integer n greater than 1, if b”" =g, then b is an
nth root of a. An nth root of a is written as /4
where n is the index of the radical.

You can also write an nth root of g as a power of a.

Recall: /g = g"? Ma =a” o = o™

In general, Q/E =a" for any integer n greater
than 1.



Real nth Roots of a

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

nis an even integer.
ais negative a<0 No real nth roots.
a=0 One real nth root: V0 = 0

ais positive @>0 Two real nth roots: +Va = =q'’"

nis an odd integer.

T
a<0 One real nthroot: Va = a''"

"~

a=0 Onereal nthroot: VO =0

al/n

; ; n,
a>0 Onereal nthroot: Va



Find the indicated real nth root(s) of a.
1)n=3,a=-216

Becausen=3isodd, and a=-216<0, -216
has one real cube root. Because (-6)3 =-216,

you can write /216 =—-6 or (=216)" =-6

2)n=4,a=81

Because n=4is even, and a =81 >0, 81 has
two real fourth roots. Because 3% =81 and
(-3)* =81, you can write #/81 =+3 or

81"* =3



Recall:

Rational Exponents

Let a2/ be an nth root of g, and let m be a
positive integer.

a

a

= a+ ()

Jmin _ (al/n)’" _ (.(1;)171
-min _— 1 _ | 1
' m ym’
am/n (alfn) (\N, (l.)
radical rational exponent



Recall: Evaluate the following in both
rational exponent and radical form.

Rational Exponent Form: Radical Form:

*only need to use the principal root

1) 163> 162 = (V16)® = 43 = 64

163/2 — (161/2)3 — ((42)1/2)3 =43 =64

272/3=(327)2=32=i=l

2) 27-2/3 3 9
_ -2 -2 -2 _ 1 1
2777 =(27") " =(3)") " =(3') =32=3_2=§



Approximate Roots with a Calculator

Expression Keystrokes Display
a. 9'/° g~ (- H) 1.551845574
b. 123/8 ¥l ~ ] ( K] = E] ) | eEnTER 2.539176951

c. (W7)° =73/ -] EH-H) 4.303517071



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

1)n=4,a0=625 2)n=3,a=-64
+5 4

Evaluate the expression without using a calculator.
3) 45/2 4) 813/4
32 27

5) 17/2 6) 91/2
1 1/3

Evaluate the expression using a calculator. Round
the result to two decimal places when appropriate.

7) 64723 8) (3/-30)
0.06 9.65



Homework p.417:15-17,21-31 (odds), 46

FINDING NTH ROOTS Find the indicated real nth root(s) of a.
15. n=2,a =64 16. n=3,a= —27 17. n=4,a=0

EVALUATING EXPRESSIONS Evaluate the expression without using a calculator.

3

21. V64 22, g!/3 23, 1672 24, V—125
. 9 — ¢ 4

@ 272/3 26. (—243)! 27. (V8)™* 28. (V—-64)

29. (V16) " 30. 2532 31. 64 23 32, —1_

46. * MULTIPLE CHOICE Which expression has the greatest value?

@ 2735 ® 5%2 © V8l @ V2)°



Objective

Students will be able to find the nth
root of a radical and evaluate

rational expressions with and
without a calculator.



Solve the equations using nth roots
1) 4x°> =128
x> =32 Divide each side by 4
X = @ Take fifth root of each side
x=2 Simplify
2) (x—3)4=21
xX—-3= i@ Take fourth roots of each side
X=3=+ fm Add 3 to each side

x=x21+3 or x=-3Y21+3 wWrite solutions separately

x=35.14 or x=0.86 Use a calculator



Solve the equation. Round the result
to two decimal places when
appropriate.
1) x3 = 64 2) 3x2 = 108

4 +6

3) (1/2)x5 = 512 4) (x—2)3 =-14
4 -0.41

5) (x + 5)* =16
-7, -3



Homework p. 417: 48-55

ERROR ANALYSIS Describe and correct the error in solving the equation.

48. 49,
x> = 27 x* = 81
x = V27 >< x =\ 81 X
x=9 XxX=23

SOLVING EQUATIONS Solve the equation. Round the result to two decimal places
when appropriate.

50. x° = 125 51. 5x° = 1080 52. x5 + 36 = 100

53. (x — 5)* = 256 54, x° = —48 55. 7x* =56



Objective

Students will be able to add, subtract,
multiply, and divide radical
expressions.



Properties of Rational Exponents

Let a and b be real numbers and let m and n be rational numbers.

Property Example
1. am . al’l — am +n 51/2 . 53/2 — 5(1/2 + 3/2) — 52 — 25
2 (am)n — g™Mmn (35/2)2 — 3(/2+2) _ 35 _ 9y3
3. (ab)lll — (llllblll (16 . 9)1/2 — 16]/2 . 9]/2 — 4 . 3 — 12
-m _ 1 112 _ 1 1
4, a —F,ai() 36 —36”2—6
5 ﬂ — aNI - n a + O 45/2 — 4(5/2 - 1/2) — 42 — ]6
a N ’ 412
fam _ am (27\13 _ 2713 _ 3
6. () =,mb*0 64 T ean 2



Use the properties of rational
exponents to simplify the following
expressions.

1) (45 . 35 )—1/5 _ [(4 | 3)5 ]_1/5 _ [(12)5]-1/5 _ (12)_5/5




Properties of Radicals

Product property of radicals:

Ya-b=%a b
Quotient property of radicals:
[ n
¢ - \/5 b=
Vb b




Use the properties of radicals to
simplify the following expressions:

1) 312 -318 =/12-18 =3/216 =
f J75 225 15 1

ff 75 75 5

3) /80 R0
—_ 4
45 5

=416 =2




Use the properties of radicals to
simplify the following expressions:

4) %/1T3 =327-5 =327-35 =335
1

Factor out Product Property
perfect cube

5) V7 X4 28 s
Y8 Y4 Y32 2
1

Make denominator
a perfect fifth
power




Like Radicals

Radical expressions with the same index and
radicand are like radicals. To add or subtract
like radicals, use the distributive property.

D 4i0+7¢410 =A+7¥10 =8%10

2) 2(8")+10(8") =(2+10)(8") =12(8")

3)\/7 J2 =327-2-2 =32-32
Factorout - (3- 1)\/_ _2\/_

perfect cube



Homework 0. 424: 15-29 (odds), 35, 37

PROPERTIES OF RADICALS Simplify the expression.

15. V20 -\V5 17. V8 . V8 V64 s V36-V9

6
V2 V4

19.

23. % MULTIPLE CHOICE What is the simplest form of the expression
3V/32 « (-6V/5)?

@ V10 -18V10 © -36V10 @ 36V10
SIMPLEST FORM Write the expression in simplest form.
25. V256 (27)5V64 - 2V 29, 3
V144

COMBINING RADICALS AND ROOTS Simplify the expression.

-~y

35. L\W/7 4+ %\4/7 37. —6V2 + 2V/256

1
8



Objective

Students will be able to simplify
expressions without using a
calculator.



Simplify the following expressions

without a calculator.

To do so, write the prime factorization of your a value to
help (factor tree), then rewrite expression as a product of
prime factors so that if possible, you can eliminate the root.

1) 3125 =I5° =5

2) Y512 =20 =¥27-2% =X27-2?
_2-32* =24



Simplify the following expressions
without a calculator.

3)4/30000 =42*-3-5* =42*-43-45*
=2-43-5 =1043
435832 =3/2°-3° \/23 3.3

5 s =35
=338 _3f




Simplify the following expressions
without a calculator.

%) /987840 =/2°-3°-5"-7°
=3[2%.2%.3%.5". 73
_23 27 35T
=2-2-3/9-3/5-7 =2845




Homework

Simplify the following expressions without a calculator.

1) 3364 2) 418225 3) 63000
p. 469: 5-12

Evaluate the expression without using a calculator.

5. 87" 6. 16 %

7. (V=27)° 8. (Ve4)™*

9. V88 10. V16 - V8
— 3

1 12 1o V24




Objective

Students will be able to simplify
rational expressions involving
variables.

You will have an opportunity to earn some
points back on your 5.6, 5.7, & 5.9 Quiz
tomorrow after school in room 303.



Variable Expressions

The properties of rational exponents and radicals
can also be applied to expressions involving
variables. Because a variable can be positive,
negative, or zero, sometimes absolute value is
needed when simplifying a variable expression.

Rule Example
When n is odd Vx" = x V57 = 5and V(-5) = -5
When nis even Vx" = |x] V3% = 3 and ¥(-3)* = 3

Absolute value is not needed when all variables are
assumed to be positive.



Simplify the following expressions.
Assume all variables are positive.

) 36ay =a’yly’ =34 -3y* 3y

=4-y-y =4y’
1/3
2) (27p3q12) _ 73 (p3)1/3 (q12 )1/3 _ 3p3/3q12/3
=3pq’

4 4f 4
3) ,/m _Nm m _m
2

m
i W?/nzl,nz; \/74{1/7 =

**Never leave radicals or rational exponents in the denominator




Simplify the following expressions.
Assume all variables are positive.

4) 3/4618191465 _ é/4a5a3b5b5b4cs
— 3/61519519505 -€/4a3b4 = abbc 3/4613194
= abzc§/4a3b4

5) 14xyl/3

2X3/4Z_6

_ 7x(1—3/4)y1/3z6 _ 7x1/4y1/3z6

**Never leave radicals or rational exponents in the denominator



Perform the indicated operation.
Assume all variables are positive.

JUXCRE RN

5 5 5

2) 3xy1/4 . 8xyl/4 _ (3 _ 8)xy1/4 _ _Sxy1/4

3) 123/27° = z3/547° =123/27°7° —z%/27°2z2
=127327% =3z3272 =(12-3)2322° =9z3/27°



Homework p.425: 47, 49, 53-59 (odds),
60, 63, 64

VARIABLE EXPRESSIONS Simplify the expression. Assume all variables are
positive.
x2/5y 32 6/ 2 3
47. 49. \Vx? « Vx*)
xy 113
SIMPLEST FORM Write the expression in simplest form. Assume all variables are
positive.

.,‘? 59 Vb
53. \4/ 12x°y°z'% 55, \x2yzd « Vx32° . i' }E RV

COMBINING VARIABLE EXPRESSIONS Perform the indicated operation. Assume
all variables are positive.

60. 3Vx + 9Vx 63. ()2 + (M2 64, xVIx® —2Vx°

**Never leave radicals or rational exponents in the denominator



Objective

Students will be able to solve radical
expressions.



Solving Radical Equations

Example of a radical equation: d2x+7=3

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,
qguadratic, or other polynomial equation.

Step 3: Solve the polynomial equation using
techniques you learned in previous chapters.

Check your solutions!




Solve %/2x+7 =3.

(g/zx n 7)3 =133 Cube each side to eliminate
the radical

2x+7=27 Simplify
2x =20 Subtract 7 from each side

x=10 Divide each side by 2

CHECK x =10 in the original equation:
%/2(1()) +7=3 Substitute 10 for x

é/ﬁ _3 Simplify
3=3 v




Solve the following equations. Check
vour solutions.

1) Yx-9=-1

512
2) Jx+25=4

9
3) 23x-3 =4

11



3/4
Solve (x+2) -1="7.
3/4
(x + 2) =8 Add 1 to each side
[(x + 2)3/4]4/3 = {47 Raise each side to the power 4/3
x+2=(8")* Apply properties of exponents

x+2=(2)" Simplify
x+2=16 Simplify
x =14 Subtract 2 from each side

CHECK x = 14 in the original equation:
(14+2)“-1=7 (16)“-1=7 (16"} -1=7
(2)'-1=7  8-1=7 7=7 V¥



Solve the following equations. Check
vour solutions.
1) 3x? =375 4) (x+3) =32

25 1

2) 5 __16 5) (x=5) =243

16 32
6) (x+2)1/3+3=7

243 62



Homework
p.456: 3,7,11,13,17, 21, 27, 29

EQUATIONS WITH SQUARE ROOTS Solve the equation. Check your solution.

3. Vx+1=6 7. —-2V24x +13=-11 11. V-2x + 3-2=10

EQUATIONS WITH CUBE ROOTS Solve the equation. Check your solution.

@\:f""x -10= -3 17. —5V8x +12=-8 21. —4Vx+ 10 + 3 =15

EQUATIONS WITH RATIONAL EXPONENTS Solve the equation. Check your
solution.

1 3/2 _ 1. M2
l LS J



Objective

Students will be able to solve radical
expressions.



How many solutions do you get when
you take an even root of an expression
or you solve a quadratic function?

With two solutions, one may not work!
If it does not make the equation true,
then it is an extraneous solution. You
must always check each apparent
solution in the original equation.



oL Solve x+1= \/7x+15,

N
(x+ 1)2 = (\/7x + 15)2 Square each side

x2 +2v+1=7x+15 Expand left side and simplify

right side
X2 -5x-14=0 Write in standard form
(x=T7)(x+2)=0 Factor

(x=7)=0 or (x+2)=0 Zero-product property

x="/ or x=-2 Solve for x



CHECK x =7 and x = -2 in the original equation:

x=17: xX==-2:
7+1=7(7)+15 ~2+1=47(-2)+15

8 =/49 +15 ~1=+-14+15

g = /64 ~1=+/1

=8 V —1=1

The only solution is 7 (-2 is an extraneous solution).



Solve the following equations. Check
for extraneous solutions.

1) V10x+9 = x +3
0,4

2) /44 -2x =x-10
14



oL SolveVx+2+1=~3-x
(vx+2 +1)* =(+/3=x)? Square each side

x+2+24x+2 +1=3—x Expand leftside and simplify
right side

2Nx+2 =-2x Isolate radical expression
VX+2 =-X Divide each side by 2

(Vx+2) =(=x) Square each side again
>
X+2=x Simplify
O=x"-x-2 Write in standard form
O=(x-2)(x+1) Factor

Zero-product property to

x=2 o x=-1
solve for x



CHECK x =2 and x = -1 in the original equation:

xX=2: x=-1:
V242+1=+3-2  J-1+2+41=/3-(-1)
Ja4+1=41 J1+1=+/4
2+1=1 1+1=2
3=1] 2=2 Vv

The only solution is -1 (2 is an extraneous solution).



Homework 456 23 31,34, 35, 44, 45, 46

EQUATIONS WITH RATIONAL EXPONENTS Solve the equation. Check your
solution.

23. 2x213 =32 31. (3x + 43)%'3 + 22 = 38

SOLVING RADICAL EQUATIONS Solve the equation. Check for extraneous
solutions.

34. x — 6 = V3x 35. x — 10 = V9x

44, % SHORT RESPONSE Explain how you can tell that Vx + 4 = =5 has no
solution without solving it.

EQUATIONS WITH TWO RADICALS Solve the equation. Check for extraneous
solutions.

45. V4x+1=Vx+10 46. V12x—5 - V8x+ 15 =0



Objective

Students will be able to perform
function operations.

+— X =+



What types of functions have
we studied so far?

Hint: there are three types so far....



Power Function

A power function is written in the form

b
y =dax

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



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 fand g.

g(x)
* §(x)

Operation Definition
Addition hix) = f(x) + gx)
Subtraction h(x) = f(x)
Multiplication h(x) = f(x)
Division h(x) = Qii

Example: f(x) = 5x, g(x) = x + 2
Fx+2)=6x+2

- (x+ 2)=4x — 2

h(x) = bx
h(x) = 5x
h(x) = 5x(x + 2) = 5x° + 10x

5x

hix) = —
(x) 0

The domain of h consists of the x-values that are in the
domains of both fand g. Additionally, the domain of the
quotient does not include x-values for which g(x) =



Add and Subtract Functions

Let f(x) = 4xV2 and g(x) = —9x1/2,
Find the following:
1) f(x) + g(x) =4x2+(-9x%2) = [4 + (-9)]x*/2

= —5x1/2

Z)f(X) — g(X) — 4X1/2 _ (_9X1/2) — [4 _ (_9)]X1/2
= 13x1/2
3) The domainsof f+ gand f—g

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



LEtf(X) = —-2x%/3 and g(X) = 7x2/3

Find the following:

1) f(x) + g(x) =—2x%3+ 72/
= 5x?/3

2) f(x)—g(x) = —Dx2/3 — 7 x2/3
— _9X2/3

3) The domainsof f+gand f—g

all real numbers; all real numbers



Multiply and Divide Functions

Let f(x) = 6x and g(x) = x3/*.
Find the following:
1) f(x), g(x) _ (6x)(x3/4) _ 6x(1+3/4) _ 6)67/4

2) @ — 2 _ 6x(1—3/4) _ 6x1/4
g(x) X

3) The domainsof fegand f+g
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, the domainof f+qg is
restricted to all positive real numbers.



Let f(x) = 3x and g(x) = x/>.
Find the following:
1) f(x)-g(x) =GB0)(x") =3x"

) fO) 3

_ _ 3x4/5
g(x) X

3) The domainsof fegandf+g

all real numbers; all real numbers except x =0



Homework p.432:3,6,7, 8, 13,14, 16, 17

ADD AND SUBTRACT FUNCTIONS Let f(x) = —3x'3 + 4x'? and g(x) = 5x'/3 + 4x'/2,
Perform the indicated operation and state the domain.

@ flx) + g(x) 6. glx) + glx) 7. flx) — gx)

MULTIPLY AND DIVIDE FUNCTIONS Let f(x) = 4x*/3 and g(x) = 5x'/%. Perform
the indicated operation and state the domain.

(x)
@ g(x) « f(x) 14. f(x) « f(x) 16. %

fx)



Objective

Students will be able to perform
function operations and
compositions.



Review of Domain

If there is an even root, your x cannot be
negative

If there is a denominator, your denominator
cannot be equal to Zero

If there is an x in the denominator (where it is
multiplied by something or just has an exponent),
your x cannot be Zero




Composition of Functions

Another operation that can be performed with two
functions is composition.

The composition of a function g with a function f is:

h(x)=g(f(x))

Domain of f Range of f

The domain of h is the set
of all x-values such that x
is in the domain of f and

f(x) is in the domain of g.

Domainof g Range of g



Let f(x) = 2x — 7 and g(x) = x? + 4.
What is the value of g(f(3))?

To evaluate g(f(3)), you first must find f(3).

**With all compositions of functions, start
on the inside and work your way out

f(3) =2(3) =7 =—1 «<— Now, plugin -1 into g(x)
Sog(f(3)) =g(-1)=(-1)*+4 =5

The value of g(f(3)) is 5.



Let f(x) = 3x — 8 and g(x) = 2x°.
Find the following:

**With all compositions of functions, start
on the inside and work your way out

1) g(f(5)) 2) flg(5))
98 142
3) fIf(5)) 4) 9(g(5))

13 5000



What is the difference
between 3x* and (3x)1?

3x7' = Bl (3x)" = i

X 3x



Let f(x) = 4xt and g(x) = 5x — 2.
Find the following:

**With all compositions of functions, start on the inside and work
your way out

***Take the inside function and plug it into x of the
outside function (put parentheses around it)

1) flg(x)) =fla(x)) =f(5x-2) =4(5x-2)*

4
=5x—2
2) g(f(x)) = g(f(x)) =g(4x?) =5(4x1)-2
= 20xl—2 =22

X



Let f(x) = 4xt and g(x) = 5x — 2.
Find the following:

**With all compositions of functions, start on the inside and work
your way out

***Take the inside function and plug it into x of the outside function

3) fif(x)) =ffx)) =fl4x?) =4(4x?)"
=4(4'x) =4% =x
4) The domain of each composition

**With domain, you need to look at the domain of the inside function and
the final function of the composition

flg(x)): all real numbers except x =2/5
g(f(x)): all real numbers exceptx=0

f(f(x)): all real numbers exceptx=0



Homework 0.432: 21, 23, 25, 29, 31, 32, 45

EVALUATE COMPOSITIONS OF FUNCTIONS Let f(x) = 3x + 2, g(x) = —x?, and

hix)=* E 2 Find the indicated value.

21. g(f(2)) 23. g(h(8)) 25. f(f(7))

FIND COMPOSITIONS OF FUNCTIONS Let f(x) = 3x™!, g(x) = 2x — 7, and

hix) =% ; 4. Perform the indicated operation and state the domain.

29. g(f(x) 31. g(h(x)) 32. h(gx))

45 on next slide!



MULTI-STEP PROBLEM An online movie store is having a sale. You decide to
open a charge account and buy four DVDs.

@ DeeVeeDees

DRAMA COMEDY ACTION

@ $150ff the purchase of any | @3 10% off your purchase when
four DVDs in the store. | youopen acharge account.

a. Use composition of functions to find the sale price of $85 worth of
DVDs when the $15 discount is applied before the 10% discount.

b. Use composition of functions to find the sale price of $85 worth of
DVDs when the 10% discount is applied before the $15 discount.

¢. Which order of discounts gives you a better deal? Explain.



Objective

Students will be able to find
inverse functions and verify that
functions are inverses.



A dollar was rolled up in a rubber band

and then placed into a a plastic bag and
then put into a small box which was put
into a large box and then wrapped with

wrapping paper. Write down the steps |
need to take to get the dollar.
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Inverse Relations

An inverse relation interchanges the input and output
values of the original relation. This means that the
domain and range are also interchanged.

Original relation

The graph of an inverse relation is a reflection of
the graph of the original relation. The line of
reflection is y = x.



Finding Inverse Relations

To find the inverse of a relation given by an equation in x
and y, switch the roles of x and y and solve for y.

Find an equation for the inverse of the relation
y =3x—5.

y=3x—-5 Write original relation.
x=3y—=5 Switch x and y
X+ 5= 3y Add 5 to each side
1/3x+5/3=y Solve for y.

1 5

y= §X+§ is the inverse relation of y =3x -5



Inverse Functions

In the previous example, both the original relation

dNC

the inverse relation happen to be functions. In

such cases, the two functions are called inverse
functions.

Functions f and g are inverses of each other provided:

f(g(x)=x and g(f(x))=x

The function g is denoted by f‘l , read as “finverse.”

**The symbol -1 in 7' is not to be interpreted as an exponent!!



Verify that f(x)=3x-5and ¢~ (x)__

are inverse functions.
Step 1: Show that Step 2: Show that
F(f(x)=x F(f(x)=x
£ 0= g3 FG)= 7 (33-5)
1 5
=3(§x+§)_5 =33 =3)+3
3 5\ 5
=(§x+§)—5 =(§x‘§)+§
—X+5-5 =t/

=x

5

3



Find the inverse of the given function. Then verify that
yvour result and the original function are inverses.

1) f(x)=x+4 fl)=x-4
FUF @)= fx-4)=(x-4)+4=x
@)=+ =(x+4)-d=x

_1 1 1
2) f(x)=2x-1 Jr =X+
f(f_l(x))=f(%x+%)=2(%X+%)—1=(§x+%)—1=(x+1)—1=x
f‘l(f(X))=f‘1(2x—1)=%(2x—1)+%=(%x—%)+%=(x—%)+%=x

*When writing the inverse of the function, replace f(x) with y
as your first step and replace y with f~'(x) as your last step!



Homework
p.442:3,5,7, 10, 16,17, 19

INVERSE RELATIONS Find an equation for the inverse relation.

r
3. y=4x—1 5. y=7x—6 7)y=12x+7
_ 2 ..
100 .},— 3.t+2

VERIFYING INVERSE FUNCTIONS Verify that fand g are inverse functions.

16. f(x) =2x + 3, g(x) = %x - % 17. f(x) = %xj g(x) = (4x)'"3

19. f(x) = 4x + 9, g(x) = %x = %



Objective

Students will be able to find inverse
relations and decide if the inverse is
actually a function.

Rational Exponents and Radical Functions
Test on Wednesday!



Inverses of Nonlinear Functions

The graphs of the power functions f(x) = x> and g(x) = x3
are shown below along with their reflections in the line

y = X. Notice that the inverse of g(x) = x3 is a function, but
that the inverse of f(x) = x? is not a function.

If the domain of f(x) = x? is restricted to only nonnegative
real numbers, then the inverse of fis a function.



Find the inverse of f(x) = x2, x> 0.
Then graph fand f 2.
f(x)=x" Write original relation.
y= x” Replace f(x) with y.
= )’2 Switch x and y.

i\/; =y Take square roots of each side to
solve for y.
The domain of f is restricted to nonnegative } //
values of x. So, the range of f 1 must also be ”j‘() :O"Z
restricted to nonnegative values, and therefore A
the inverse is f'(x)=+/x . | ;_1 .
(If the domain was restricted to x < 0, you would » =

| X

choose f~'(x)=-x.)



Horizontal Line Test

You can use the graph of a function f to determine
whether the inverse of fis a function by applying the
horizontal line test.

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

Inverse is a function Inverse is not a function
o y f \ A y /

S VA ANV




Consider the function f(x) = 2x® + 1. Determine
whether the inverse of fis a function. Then find the

INVEISE.  Graph the function f. Notice that 1y
no horizontal line intersects the 1, jf,x) ) Ve s
graph more than once. So, the 17 ‘ e
inverse of fis itself a function. | / L | | :
To find an equation for f ' KR |
f(x)= 2x> +1 Write original relation.
x—1

y = 2x° +1 Replace f(x) with y. f‘l(x) =3

x=2y +1 Switchxandy. 2
x—1=2y Subtract 1 from each side.
x_—l =y Divide each side by 2.
: ; x-1 —y Take cube root of each side.




Graph the function f. Then use the
horizontal line test to determine whether
the inverse of fis a function.

1) f(x)=x"+x-2

inverse is a not function

2) f)=x"+2

inverse is a function

3) f(x)=‘x‘+3

inverse is a not function



Elastic bands can be used in exercising to provide
a range of resistance. A band’s resistance R (in

pounds) can be modeled by p_3; s

8
where L is the total length of the stretched band

(in inches). e a0
L=—R+—

1) Find the inverse of the model. 3 3

**With real world problems, keep variables where they are and solve
for the other!
2) Use the inverse function to find the length at which
the band provides 19 pounds of resistance.

64 inches



Homework

6.4 Worksheet Practice B- odd problems only!



