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Laws of Exponents
™+ 1 3 lo
1. Productprop. a"-a"= O . 5 -8 < 5
a m-n K 4
2. Quotient prop. — = 0 2. _.5/3' = 5
a o .5
3. Power of zeroprop. @’ = | ) 3. ;'gg = |
mn 3 2
4. Power of a power prop. (a"' )” = 0 4, ( g7 ) SIRY
™M <3
"o 3 / 3
5. Power of a quotient prop. (%) = //gm 5. { giéi } - 1-7
6. Power of a product prop. (ab)m = @ b 6. (5 X >
} 1 %2 -3 / 3
» <3’ower of a negative exponent prop. @ = o™ —= O 7.4 7 Zf
a
1 . 3
. < 3 - 5
Negative Exponents
.(5 Y Find the reciprocal: Use your TI to compute the following. Write answer as an improper fraction.
&\ a 3> ,/g : a. 3-1 = ,/3 '
3 f 3y =
b 3 /3 b (3) = /3
3\? ;:f _ 25 3\2_ 2%
¢ (5) "32 = A ¢ (5) = /ﬁ
. 22> e 2= /g
2 , Deoct ,
What does the negative exponent do? eLiprecel (fill in *7)

Problems Slmphfy Write answers with positive exponents only
1. 3a*(~4a’b’) (ab’ 2. ‘/"!) 2 L 4)2
@ (40 (a8') (W’ 137 6(<)
3 9 & Elo Y 24 - y
q ‘/éq 6 1b QL’P33 ,3.9/ 3 fﬂlo
: P2 ) 1 7]
‘ Hq' ATy

3
Hg Qn b38 q 2 A
Wit Aot "V\dz
4. =3x° (4x* +6x-5) A5 o7 J 4"

[~ b =19 HS)({j ( 4%/ 2 %1



Problems - Simplify gndmwnh positive exponents only. ‘ i
TR - | S N
T

137 J— :’;( —L— ; 2. x7x - X /!_. 33 3. (2u5 -
RN /xz/ (257 3™
S
10a75" [ 32 J"z (2x%y") |
4 5= 5. 6
154°p~° 4%y . S ey 3 I/
‘_____,”7,/ L,I ¢ 9 Z (7xy ) (Zx &,7?§ﬁ
[16" ) Xy ) i
!/——Z / 3 x'l

Key Concept: The " root
If @"=b ,with @ and b real numbers and # a positive integer, then @ is an #” root of b .
If n iseven ...

e And b is positive, there are 1 real n” roots
of b . The positive root is the

root and its symbol is % . The negative root is

its opposite, or —(/Z .
e And b is negative, there are no real roots of b .

If nisodd...
There is l real n” rootof b,
Denoted in radical form as Q/Z .

The only n™ root of 0 is 0.

Problems —Find eaoot. (Note: we will NOT be using imaginary roots in this chapter)

1.V144 — E 2. 25 @ 3.4J-001 4.30001 = Jiuue
A
N

{
— - T
5. 40.0081 ffjs: 63271 7. 327 8. /0.09
1 0000 ’{5; {{S} 4,3;

_3
lo -
Find the two real solutions of each equation.
N ]  [1s
lj %jx jsl 3. x —5‘3016 4)x 55— A
o M



Properties of Radicals.

y= \/;2- z y= Ut - What do you think y = {/;'- will look like if » is an even integer? g} - / X,

=

When simplifying even root radicals,
the answer mustbea_D 05 / F/e

T
number, so youneed 4 bgg {w :!ﬁ

Properties of Radicals: For any real number a,

Va" = }q ifnisa 6}05&&({/0« gJed _fa ‘I‘ﬂﬁ&f'
. _
Use absolute value when you have @V enN eden bclA Ex: L‘\/X/ -

y= I = X y= I’ = X What do you think y = Ux" will look like if » is an odd integer? g = 2(

y y y

A A A When simplifying odd root radicals, the
answer can be a ,Do,( ' —IHVQ _or

< S 5 < S < S - é J number, so you do
Qat need G(bS@ !u';iﬁ,
Value .
V A\ \4

Properties of Radicals: For any real number a,

'4/;17= A ifnisa @égfiw'e _Qéérl'ﬂ ﬁggr

Simplify the following. Assume the variables represent real numbers.
1. V50x°z* 2. 3/24x°y°
’ 3
\/?S"l—xé’&k( \/8-3x536’
3
3] 2 2 “
S)ylz - 2xy° J3x

3. 4/80x°F° ' 3-96x° y'°

\1

T R e

[ly% f/‘—/

ixf@/f?f’

M\J
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Review. Simplify :

1. 6’x24218 2. x12y7210 - 3. 3 x3y12 4. 5 x10y18

) o — )
/XL{/‘{L/ | Xg/%/@/ /XQWz R/

LT

Property — Products of Radicals:

If Q/; and % are real numbers, then (/; . (’/— = Q b

Simplify the following. Assume the variables represent pogitive numbers only.

s. 16x° -2xt 6. ¥8x*y° -38x%y 7. J455°)° 35%°
| Z —
3 x" \/7?,5‘5‘7 X(,??

'§°5><3~33 V19

!
b
~
V\
>
\ﬂ
N

Property — Quotients of Radicals:

N

=N b
b VARES ¢

If %'/:l- and ('/Z are real numbers, then

Simplify the following. Assume the variables represent positive numbers only. If necessary, rationalize all denominators (no radical
in a denominator; no denominator in a radical). »

50x° J96x°y’zt 3 Y
1. 2x4 2. ——;—4xy—— — ZL{ X‘a Z \‘ -

z 3 Y 22423
Ve (TR

[ ¢ ’

T

To rationalize a denominator with
cube roots:

1. Factor the denominator.
2. Determine the missing
factors to make a perfect
cube. '
. Multiply the numerator .
and denominator by the
cube root of these factors.
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Review:

Simplify:
a) V125 = 255 b) 2427 ¢) 518 —4+/50 +24/75

@ 2-302 §3l2-4.5/2+2.5J3

@ 1872 ~20/2 +lo)3

| [-8J2 +w/z]
d) (5+125)+(-10+1045) ¢) (4+J") (=3+24J7) £ 3v5(-20+2)
SesiE-priels  qphrs -2 3RS r0lS

il;tfii__; 27"[7;5 20 +6J5/
0 (6434 +245) SERLL ) (6-TE)(6+43)
Zﬁ-lz\f{"{f? +lo fﬁ} er/ 36—z =

Y —/bSs

Use the conjugate to rationalize each denominator:

1[5 o 21 BHF 22 +2S3s
T5-1 B - T z-s
[2/5 riu _\2JS HIZ _ 2 120

a. If a man walks around the perimeter of the park, how far will he walk?

boo ¥300J6¢ ¥ 303 +300
j?oo +3200/6 30003 §-33

300 ft 300 /3 ft b, What is the area of the park?

_f (ZW t30 @)(300 \ﬁ)
-é'_ (%aoo 3 ¥ w@omzﬁ k 2‘700@@>

~ &
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Rational Exponents
* Use your calculator to compute the following. [Note: you need _%\f‘éﬂ % %\é.}&} around the € X QQ nen i%]
1 i
a 9= 3 b. 16 = Li c. 497 = -1 What does the one-half exponent do?
Sg e rsot
1 : 1 1
d 8= z e. 64° = Lf . £ 125° = 5 What does the one-third exponent do?
Cube Yoot

What do you think will happen with 125%9

Key Concept: Rational Exponents

m
Ifthe #™ root of @ is a real number, M is an integer, and — is in lowest terms then
1 on r‘ m nr‘ )m n ™
a = A and A" = ( a orC m

Problems — Evaluate without your calculator. You may use your calculator to check your answers.

1. Y625 = W 2. 16 {J"——)Z 3. 257 l 4, (;)_%‘:”(‘1
[l o]

Simplify each expression.
1 1 1

5 (-5 -(—5)5 -(—-5)5

w,,,w

(-5)+ (-5

Write each expression in radical form. Write each expression in exponential form.

VA ()

(AT
33/3 ig-éz“;

7 123 .45% .50°
Vz23-335-5 52
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Definitions:
Example: 3/2x+5
¢ Radical symbol: ‘/

e Radicand: Z)c—*'f

e Index: S

Examples: 3 and_,é
—:7{ /5

Reciprocals: Two numbers are reciprocals if their product is ,

Notes 6.5 Sﬁ(\/é;\é 57/ QOi‘}'i é.H‘e—’ Qﬂé\\f&is.

it

Steps for Solving Radical Equations:

L Tsolale o rudicel .

2. RCU&;L bﬂ‘g"r‘ Sia,g gg!; \M{, Q«i{u&,'ﬁ{‘ﬂw ésj (fk/ i/h»éré;;@
. Sole e P vaniabln

4.

Caek Yyowr  anfuecs %) See ;@5{13 Cotrie &

ey %@yégg <, 5@‘%?

Falie antwersr ase  call eAy
Solve a radical equano;élgebmzcany Be sure to check your answers for @ X Hreweouws _Splu -Lwrx m
)(\/—?{1 b) (4«/— é/—— ) c)(i/x+4)ié/3x Dl
X3 =1 [y = X=5 Xty = Ix-b
X=f [ Se="5 lo = 2x
x> "1/ ;i:;'

@.

d x=5+ 3x

xg)m

Xi-jox+25 = 3x-5

Yy -13x #3070
CX* /o X?’E?’; O
o %

- X= (o

) V2x+5-2/2x =1
Mz’ R
(%Z%ﬁ b

Ly +§ = N
(or +0= (1020

3¢ -80x +16 = O
I -20x +4 = ©

o ~Nv_7) ToO

b 2ew)

26 e Fllb = 3Ly

(Lyrs) =»(1+2fen X1#27%)
[ L 2Ja + 2+ G

Xc%s\%
12,



Solve a radical equation by raising each side to the reciprocal power:

2
Example: 2(x+3)5 =8

(;X B}z/g = L/ L_{ 5?) {”"’vi‘!‘i the radical term.

A A
C(X F3 } /_)) | .:[4{ E 2. Raise each side to the rﬁ L.vi‘ {‘;'?{2355\5! power.

32 aNe
X ’;3 ~ __'f:() (,.f > | _Since the numerator of%is even, ((x+3)5)2 =lx+3l .. need * !
H ~ 'L
>< (3 - - g 3. Solve for x.
x =1 / 5
Solve
1. 4x*-5=27

2. (x- 2)3—4 5 3. 4x7 —5=103

R = T
X-7° CJ’_" 2 2T
2 !

3,° . 27
y-2-°-2 (X7

o

(x") = g

— )

e uﬁ} YLﬁ:f/
x:3c@

4. The formula 4 =6V relates the surface area 4, in square units, of a cube to the volume ¥, in cubic units
What is the volume of a cube with surface area 486 in.2?

Y86 > v
2/
F1=U" :
g {uzf’s)/z |

| _5 /
S = 972907
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Review:

Relation: setof O ¢ d,-ef“eé, ' Ex: {(-3,5),(0,-7),(4,5),(6,-9)}

Domain: set of all I\f\'[)u!,ﬁ oo X~V ZL«L&? Ex: D= {,zlo! Y b }

Range: setofall /)y iﬁ‘llz_{fi or_Y —a (u_e_; Ex: R={ 1%7! P | }

Function: . “
A special relation such that each [ Aévd' or _X_ value corresponds to ﬁ)(ao{"fj i auu{“_ﬂ»d“ or value.

Functlon notation: f(x) "f- of x" > X 3 fi m.pba,'f'
ACUG’ 9}7 Loy 5t outpat

Let f(x)=5-3x , g(x)=-x"+6x and k(x)=2x+5.Find
2) k(—3)u;3 b) 431) :6.3(34) o g(5%) 9 f(a)- f((b){ .y
S -M = (S) +b(sx) 53« ~\°F
- 'é+5 B | ~23x* tIOX
e) f(x+h) f) g(x+3) g) k(x+h)
5~ 3 xth) ~ ez +6(xt3) x th
m = (x* F4et9) Hox T L:i%:} =

o —bx-9 FexHY

| 1h +§
f‘fﬂ’xl 9] _ 2k tih

= —

Domain Restrictions:

- : >
Radicals — What can’t you have under the radical?  On M‘\) ﬁ ? inside = O

Fractions — What can’t you have in a fraction? d E.Novn ?( O

Problems — Find the domain for the functions algebraically.
1. f(x)=\/x—3 S22 g(x)=—l——§ 3. h(x)=\/2x'+5 4, k(x)=2—3—c—— 5. j(x)=3x+5
, e

x+5
X-320 X-370 ZXZS,B f; 2xr$FO D= & xer
X¥#35 r

x 2 3 §/l Q:Zx:xéég
D {x:x237 D= fXéR{ - ){k 357 £ x7 %



Operations with functions — Find each new function, and simplify your answers. State any domain restrictions.

Let f(x)=4x*+6x-9, g(x)=5x-—2, and h(x)=x+3.

0 rrg=(F4g)b) Dhf X3 —s( T+ -9)
[t it ]

9 g-h 0 £ - 52

($x-2) xe3) X

$x +E?Z} D {xi x€RB, x#-37

Composition of Functions

Let f (x) =3x-2and g (x) =x’. Composition of Functions is when the ant‘gm +  of one function

Using function machines, start with an becomesthe [ A Q“ f of the next function. '

input in function £ : \%
Notation: /F- o c;\ = Qg: 29 )CK> = ‘C (ﬁ (k)

J| Rl 32 Let f(x)=2x+3, g(x)=4x*, h(x)=5x—2. Find
Y L (goh)(3) 2 hof = h(feg) 3 (g0f)(x)
_Xéyf 30\63))& s h(2x+3) 5(2xr3) )
g Rule:xzT §/£Z>/Z g 5(2“*3}’1 - L((ZXTSJ
| /16 5 C13) Y (3)"
FISTZ YU 2 b
\E{hatdldwedo‘7 - "f Cuﬂ%j &___ﬂ,_/,-gmk ) L(((’()C %{i)g ﬁ>
?) 3(Hz>> [ e Jox FI3 [ —
501t L e1e/ o e 13
Try... g(f(—3)) L

F(3) = 3(3) -2
-~
a(-11) = 1) =



Application of Composite Functions

A computer store is offering a $40 rebate along with a 20% discount. Letx = original price of an item.

Write a function that represents the Write a function that represents the
sale price after the 20% discount. sale price after the $40 rebate
D(x)= 0.8 X Rx= Xx-Yo

Find DoRXD= D x -Y0) ®-DX®= R (.8x)

- . 3 77 )

?{.‘67&‘-"‘{0!

Explain in compiete sentences what each one represents. As the customer, which one gives you the better deal?

with D(B0x)) The Cusdoner 526 84p rehule [ tlen 20Y%,
with RLDw)) Mo cuStomar geb 2% o | tuw o $q0 rehake

A PO v te helr deaf
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Inverses of Functions

Explain what the net result is when a function is followed by its inverse. Write a physical example.
/n—%é ﬁv\&io Qath © ‘V\&f‘ = 57 uae / S4 weve \"DZ)‘{'
' q&d / Su b 4~mu+

" Suppose function f converts # of feet to the # of inches. Suppose function g converts # of inches to the # of feet.
' !
@= | x s0= /%
Give some ordered pairs that belong to f(x): Give some ordered pairs that belong to g(x) :
(] ,12).(Z.24).(3,36) (2, 1), (,2).(36.3)
Are fand g inverses? What do you notice about the ordered pairs? X ¢ 9 o Sw) +T/L€<(; .

The domain of the function = oAme &-g' 37;3 invecse,

The range of the function = (\vd meuen 9€‘ i’%? ANCEE. 1
{
Given the relation R = {(l, 2), (4, -2),(3, 2)} . Is Rafunction? 42> '

Write the ordered pairs for the inverse of R: R'= {( 2,1 ),(-'Z, “f ),( ?, 'L)} Is R™'a function? ND

Graphs of inverses — Sketch the graph of the inverse. Hint: ﬁ w ¢ fin  thexand y values of the ordered pairs.

TS Keypoinsonf (=L, /2, (0,1 ) (L, Z) (2. 1)

F -y Kepomson £ b Loy (21 (1.2)
w2 ) fiD={-),0,1, %3  [':D={ Yo i 2453
4l R={ ’/z,%,’v%’} R={—3i0}g;7,3

;' Draw in the line g) = X using a colored pencil. What do you notice?

Functions and their inverses are '5‘;/ mme é"“ ¢ over the line 9) - Z .




g i Sketch the inverse. Is the inverse a function? NO
v
\/ > FES#  determines whether a relation is a
" function. What kind of line will determine if the inverse of a relation is a function?
RRS }‘\;g pirente)  [ine
*
Use the \\](L T to determine if
the [¢ ig 'é?'g;!a? is a function and

the & L T to determine if the i E } ‘
I'n yerse.  ofthe relation is a function. Relation N\ D

Relation (9,@
Inverse \d,.eé
The equation for the inverse, algebraically

Relation
Inverse AJD Inverse g,@
L f(x)=2x-4,find f~(x) 2. g(x)=-1x+2, find g (x)
“:)*:Zx—‘{ (j'—"sg?t'g’&
X = 2’? - \{ Ay X = 'é é te Finding the inverse algebraically
Y + ’\,{' - YAy ) } 1. Replaced&.){‘z w1th Y
/ . X-2 = S g 2. Switch_X_ to %; and
X
XY | - - Y
L'g Sx tio g 350 (e for Y
| _ 4 4. Replace
§' —)7—’;(4'2 ﬁ{af} = "Sxtlo
Composition and Inverses

withv f \‘(Z(}

Let f(x)=2x-4 and g(x) = —x +2. What do we already know about fand g? 7%9 AL ¢ V‘s JeFe ¢
Find  (fogdm)= S( Y« +2)

@@= q (L= u{j
2 exe2) -y

= 4 (ex-4)+r
XtH-H

—

- w21t

| = g
The following property of inverses is used to determine if two functions are inverses of each other
o —

ﬂ (feaW=(@NW=X o [ o4 ‘1 Ot INULCse s ﬂ

Problem — Use the property of inverses to determine whether f'and g are inverses: f(x) =
(foaxm= & ( Skt3)

=23 and g(x)=5x+3.
(8o f)x) = 3[ E.:v’*j
- §x43-3 | - S/x3Y 3
¥ (35 J
_Sx —Tx] _
- 5 T

Since (f o g)(x) =_K and
=y =3 F3 o Nx)=X_
-~ [ /

=> fand g are [g! \/W,S,



