CHAPTER 7 NOTES

EXPONENT PROPERTIES REVIEW

Product of Powers:

Multiplying numbers or

Product of Powers:
WHEN YOU SEE MULTIPLICATION,

Each common base stays the same and
moves directly to the answer. Then exponents
are added.

variables with the same ADD! = Numbers that do not have a common base
base are multiplied like normal.
172 312
1. (-3)"-(-3) 2. X% x? w3, T e 7

Power of a Power:

Raising a power to another

Power of a Power:
MULTIPLY A POWER TO A POWER!

Identify the base and the exponent.
Immediately put base into the answer.

Multiply the exponent with the exponent and

power attach it to the base.
= Simplify your answer as much as possible.
213\3/4
4. (a2 )4 5. (32 )6 6. (777)
Quotient of Powers: Suotient of Powers: = Each common base stays the same and goes

Dividing numbers or
variables with the same
base

DIVISION IS SUBTRACTION:!

to the numerator of the answer. Then, the
exponents are subtracted.

Numbers that do not have a common base
are divided like normal. If they do not divide
evenly, reduce them like a fraction.

**Q, 72/3
1/3
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= Implies that the base it is attached to must
change position from the numerator to the
denominator or vice versa

Negative Exponents:
Flip the Base when the exponents are
negative and make the exponents
positive!

Negative Exponents

Fli
p = Once the position change occurs, the exponent
goes back to being positive

0y ) o (2] ()
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ZERO EXPONENTS: Anything raised to the zero power is ALWAYS 1.

Simplify using exponent properties.

11 4\
13. Xx3.x2 1 (X )
2! (54 4 )%
15 S 16. x*y
2?
4 1\0
- 1
17. % 18. (54x4y4j
115




5
4\a 137
19. [73] 20. —
137
&V 35/6
21. | — 3
(yf’} 2 3V

4,10)1/2
., (36m*n10)l/

7.1 EVALUATING RATIONAL EXPONENTS ON THE CALCULATOR

Rational Exponent: We have a rational exponent when there is a fraction in the exponent position. What we'll find is that we can take a fraction in

the exponent position and very easily convert it into a radical.

To evaluate the expressions with a calculator:

When you enter in that rational exponent, make sure you put it in as a fraction in parenthesis. As always, all negative bases should be

put in parenthesis.

Expression Keystrokes
a. 943 el ~ | (B8 - B ) | enten |
b. 12%° k] ~ | ( B] = B] ) | ENTER |

Display
1.551845574

2.539176951

Evaluate the following using your calculator. NO DECIMAL ANSWERS!

1 2

25. 492 26. 27 3

27. 252 28. 83




7.1 RADICALS WITH A LARGER INDEX: SIMPLIFYING & SOLVING

Radical: We know radicals as square roots. But really, radicals can be
used to express any root:

38, 4/48, Y256

Index: The index tells us exactly what type of root that it is. To
determine whether we are looking for pairs in a square root, or sets of
three of something in a cube root, the index tells us the size of the group
that we are looking to pull out.

Simplifying radical expressions: After determining the index, use a factor tree looking for groups of whatever the index is. Let's look back at an

example with square roots!

1. V112 Index: 2. /48 Index:
Groups of __ Groups of ____
3. 3/250 Index: 4. 3/128 Index:
Groupsof Groupsof




VOCABULARY

the nth root of a where a is a REAL number and n is the index.

NTH ROOT n
A/ a

N Nis ODD (3,5, ...) Nis EVEN (2, 4,6, ...)
Greater than 0 Less than O
a Any real # i 0 i
NUMBER OF (positive) (negative)
REAL NTH # real nth NONE
ONE TWO ONE . .
RooTS roots (imaginary)
Examples %:2;\33—1 = -1 V16 =2, -V16 = -2 Vo=0;Vo=0 V4—O,mrea]root

Solve the equations using nth roots.

5. 3x* =768 Index: 6. (x—2)3 =16 Index:
# Answers: ONE TWO NONE # Answers: ONE TWO NONE
7. 6x° =384 Index: 8. 8(x+8)' =128 Index:

# Answers: ONE TWO NONE # Answers: ONE TWO NONE




7.2 EVALUATE ROOTS AND RATIONAL EXPONENTS

Use a calculator to evaluate the following expressions. Circle if each is a radical expression or rational exponent!

116 =

Radical Expression

Rational Exponent

2. 3125 =

Radical Expression

Rational Exponent

36470 =

Radical Expression

Rational Exponent

4. 25% =

Radical Expression

Rational Exponent

Radical Expression

Rational Exponent

6. 32 /5=

Radical Expression

Rational Exponent

7. —4/81=

Radical Expression

Rational Exponent

Radical Expression

Rational Exponent

0. 144/2=

Radical Expression

Rational Exponent

VOCABULARY:

Radical: We know radicals as square roots. But really, radicals can be
used to express any root:

Ys, 448,

Index: The index tells us exactly what type of root that it is. To
determine whether we are looking for pairs in a square root, or sets of
three of something in a cube root, the index tells us the size of the group
that we are looking to pull out.

256

Rational Exponent: We have a rational exponent when there is a fraction in the exponent position. What we'll find is that we can take a fraction in
the exponent position and very easily convert it into a radical.

Every radical can be written as a base with a rational exponent. Look at the examples below. What you see is a radical turning into a
base with a rational (fractional) exponent!!

k25 = 252 (/a) = g

Look at the pattern above:
INDEX of the radical — numerator OR denominator of the rational exponent

EXPONENT with the radical — numerator OR denominator of the rational exponent

1
HOW DOES ONE CONVERT FROM RADICAL FORM (2'\/ 25)1 TO RATIONAL EXPONENT FORM 252 ?

F Take the base under the radical. If it is negative, put it in parenthesis first. The base will then be raised by a
fraction created by:

# The index of the radical becomes the denominator of the fraction. Think: index — denominator!

F The exponent of the expression becomes the numerator of the fraction.




Rewrite the expression using rational exponent notation.

10. (5{/@)3 11. (3\/—7)4 12, (7 —13)9
Rewrite the expression using radical notation.

7 11 4
13. 395 14. (=5)s 15. (— 24)5

APPLY PROPERTIES OF RADICALS

You can add or subtract radicals as
long as they have the same index and
the same radicand (number

Before you begin any addition or subtraction problem, you
should simplify each radical as much as possible.

underneath the radical). For example:
3720 + 5445

ADDING AND

SUBTRACTING »  We will call these “like radicals”
because much like “like terms” on the

RADICALS number in front of the radical will be
affected, while the radicand will remain
the same.
23/6 +73/6 = 104/2x —34/2x =

1242 -74/32




¢ You can multiply a radical by another
radical as long as they both have the
same index.

To multiply a radical by another radical, multiply the numbers
in front, multiply the radicands, and keep the index the same.

if i f
MULTIPLYING :gfrilt?:?rfzi}r;?;irf;résg?r; t.o see if anything can be pulled out. |
RADICAL BY (6 ?*/5)(2 %/7)
RADICALS
5464 - 248 = a0x - 35x* =




7.3 SOLVING RADICAL EQUATIONS

VOCABULARY
A radical equation is an equation that contains radicals with the variable in the radicand.
RADICAL EXAMPLE:
EQUATION
Vx+6 =3
A solution that does not make the original equation true.
Eéﬁﬁfgﬁs YOU MUST CHECK ALL OF YOUR SOLUTIONS TO MAKE SURE THAT THEY ARE NOT

EXTRANEOUS SOLUTIONS!

To solve a radical equation, follow these steps:

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

sorvnc raoea. | 3t€P 2 Raise each side of the equation to the
EQUATIONS same to eliminate the radical.

Step 3 Solve the resulting using techniques
that you learned in previous chapters.

Step 4 Check your solution.

Solve each radical equation.

Vx +6 =3 V2x + 1 - V10 —x =0

CHECK YOUR ANSWER(S): | CHECK YOUR ANSWER(S):




Vx-5+4+1=-1

CHECK YOUR ANSWER(S):

(3x + 4)%/3 = 16

CHECK YOUR ANSWER(S):

X—2=Vx+ 10
i_c:hE:kY_oLJR_A'N?va(é);_'_'_'_'_'—i
| |
| |
| |
| |




7.1 FUNCTION OPERATIONS AND COMPOSITION FUNCTIONS

VOCABULARY-REVIEW

You can write an equation in function form by replacing the y with an f(x) or another
FUNCTION | \/ariable. This is read “f of X"
NOTATION
Evaluate the function for the given value of x.
f(x) = 6x g(x) =3x+5
EvaLuaTing | Evaluate f(2) Evaluate g(—S)
FUNCTIONS
(REVIEW)
FOPERATIONS ON FUNCTIONS |
~7FIND THE FOLLOWING: |
GIVEN: f{x} =2x+ 3 g(x) =X = 5
fix) + g(x) f(x) — g(x)




civen: H(X) = x3 g(x) = 7x

fix) + g(x) fx)

The composition of a function f with a function g is found by replacing each variable in f

with the expression for g.
Composiion | THE composition of f with g is written as f(g(x)) or (fog)(x).
OF FUNCTIONS

This is a process for which we substitute an entire function into another function.

The composition of a function f with a function g is found by replacing each variable in f

with the expression for g.
Composiion | THE composition of f with g is written as f(g(x)) or (fog)(x).
OF FUNCTIONS

This is a process for which we substitute an entire function into another function.

f(x) = 6x g(x) =3x+5

Evaluate f(g(2)). COMPOSITION: START ON THE INSIDE

STEPS:
1) Find g(2)
2) Substitute #1 in for x in the f
function.
3) Simplify




f(x) = 6x

8(x) =

3x + 5

Evaluate g(f(2)).

COMPOSITION: START ON THE INSIDE

STEPS:
1) Find (2)
2) Substitute #1 in for x in the ¢
function.
3) Simplify

Find f(g(x)).

COMPOSITION: START ON THE INSIDE

STEPS:
1) Take the inside function g(x)

2) Substitute #1 in for x in the f
function.
3) Simplify

(Your answer will be an expression)

Plug the g function into the f function!

Find g(f(x)).

COMPOSITION: START ON THE INSIDE

STEPS:
1) Take the inside function f(x)
2) Substitute #1 in for x in the g
function.
3) Simplify

(Your answer will be an expression)

Plug the f function into the g function!

Notice how the order of the functions MATTER when it comes to the final answer!

You go to a hair salon to buy hair care products and you have two coupons. If you can use both,
does it make a difference which one you use first? Let’s say the total before the coupons is $50.

\5% OFF
ALL

Watr cAre
produc)rﬁ

$10 off first

15% off first




7.5 INVERSE FUNCTIONS

VOCABULARY
An inverse relation switches the input (x) and output (y) values.
Original relation
You can see how the domain of
=2 -1 i) 1 2 -— the original is the range of the
inverse and the range of the
—4 =2 1] 2 4 original is the domain of the
inverse.
Inverse relation =
—4 -2 0 2 4
INVERSE —2 —1 v . 2 |-
RELATION o ) ] ] )
Graph both the original and the inverse relation on the following coordinate plane.
v
i / What is the equation of the line
/ drawn on the graph?
l //
) / l x
If both the original relation and the inverse relation are FUNCTIONS, then the two functions are called
inverse functions.
INVERSE
FUNCTIONS

REVIEW: What makes a relation a function?

Find the inverse of each relation:

X | 0|1 ]|2]|3]| 4
v | 35171911
X
y

Is the original relation a function?

Is the inverse relation a function?

Are these inverse functions?

Plot the inverse on the same coordinate plane

¥

F

G

Is the original relation a function?
Is the inverse relation a function?

Are these inverse functions?




FINDING INVERSE FUNCTIONS

You can find the inverse of a function by following these
steps.

Step 1 Replace f(x) with _ (if the function is written
using notation).

Step 2 Switch x and y.
Step3 Solve for .

Find the inverse of each function. DON’T FORGET TO SWITCH X AND Y!!!
f(x) = —-3x+ 6

Find the inverse of the following functions.

f(x)=2x+10 f(x)=x>-3



To determine if the graph of the inverse is a function, use the HORIZONTAL LINE TEST.
Rule:

Horizontal Line Test

If no horizontal line intersects the graph of a function f more than once,
then the inverse of fis also a function. Consider the examples below.

The inverse of flis a function. The inverse of gis not a function.

4 \ 1 £
e N[/

= / >
; L
No horizontal line A horizontal line
intersects the graph intersects the graph of
of f more than once. g more than once.

.

Determine if each graph is a function and then if the graph’s inverse is a function.

“ Ty
2__
N —— yd X
-2 1 1 i 4 5 3 { .
24
q *f\
Is the graph a function?  YES  NO Is the graph a function? YES ~ NO

Is the inverse of the graph a function?  YES  NO Is the inverse of the graph a function? YES ~ NO




7.6 GRAPHING SQUARE ROOT FUNCTIONS

VOCABULARY

A radical function contains a radical with a variable in the radicand.
RADICAL

FUNCTION | EXAMPLE:

PARENT SQUARE ROOT FUNCTION

The most basic square root function in the family of all square root functions, called the
isy= Jx . The graph of the parent square root function is shown.

A
51 X y
0
7 1
. 5
——
l .
(1, 1) 3
=i .
l[{}: 0} 1 3 5 X
=3
¥
a >1 causes a stretch + h moves the graph to the right + K moves the graph up
y=avx—-h+k a between 0 and 1 causes a shrink -h moves the graph to the left -k moves the graph down
-a causes a flip
1. y=3Jx+2-1 a=
h=__ k=__
— SHRINK  STRETCH FLIP
y= Jx RIGHT  LEFT
X h y a k




y=a x—h +k a >1 causes a stretch . + h moves the graph to the right + Kk moves the graph up
a between 0 and 1 causes a shrink -h moves the graph to the left -k moves the graph down
-a causes a flip
1
2.y =E\/x—1+3
a= h= k =
y= Jx SHRINK ~ STRETCH FLIP RIGHT  LEFT
X h y a K :
0 (.
1 (.
2 (.
3 (.
.. L N
a >1 causes a stretch + h moves the graph to the right + k moves the graph up
y=avx-h+k a between 0 and 1 causes a shrink -h moves the graph to the left -k moves the graph down
-a causes a flip
3. y=—4Jx-3+5
a= h= k =
=Jx
y SHRINK  STRETCH FLIP RIGHT  LEFT
X h y a k
0 (.
1 (.
2 (. '
3 (.




4.y =6VX+2-7

SHRINK  STRETCH FLIP

h=

RIGHT  LEFT

SHRINK  STRETCH FLIP

h=

RIGHT  LEFT

N SN /N /S~

SHRINK  STRETCH FLIP

h=

RIGHT  LEFT




7.6 GRAPHING CUBE ROOT FUNCTIONS

The most basic cube root function in the family of all cube root functions, called the
Is y= 3/x . Use the t-chart to help draw the parent graph.

.v
X y
-1
1
- - 0
a1 X
1
2
X=h a >1 causes a stretch + h moves the graph to the right + k moves the graph up
y=aix-h+k a between 0 and 1 causes a shrink -h moves the graph to the left -k moves the graph down
-a causes a flip
1.y=33¥x-2+1 a=
h=_ k=_
_3 SHRINK  STRETCH FLIP
y=x RIGHT  LEFT
X h y a k
_1 ( '
0 ( . -;
) (.
2 (.




y=a¥x—h+k

2. y=%3\/x+1+4

a >1 causes a stretch
a between 0 and 1 causes a shrink
-a causes a flip

+ h moves the graph to the right
-h moves the graph to the left

+ Kk moves the graph up
-k moves the graph down

a=
h=_ k=_
SHRINK  STRETCH FLIP
y =3/x RIGHT  LEFT UP  DOWN
X h y a k :
0 (.
1 (.
2 (.
.. L N
x_h a >1 causes a stretch + h moves the graph to the right + k moves the graph up
y=avx—h+k a between 0 and 1 causes a shrink -h moves the graph to the left -k moves the graph down
-a causes a flip
3y=—23\/X+6—3 a=
h=___ k=__
_3 SHRINK  STRETCH FLIP
y=¥x RIGHT  LEFT
X h y a k i
1 (.
0 ( ! ;
1 (.
2 (.
=y




as h= k=
4 y=3Yx-5 — —

SHRINK  STRETCH FLIP RIGHT  LEFT UP  DOWN

a= - =
oy=2¥ a7 | " —
SHRINK  STRETCH FLIP RIGHT  LEFT UP  DOWN
X h y a k
4 ()
0 ()
] () 3 .
-5}
2 () :
n -




