UNIT 4:
RATIONAL AND RADICAL

EXPRESSIONS
2\ M1 5.8, M2 10.1-4, M3 5.4-5, 6.5,8

4.1 Product Rule
*Objective

*Vocabulary

o Base
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4.1 Product Rule
* Multiplying Powers
*When multiplying powers with the same base;,
add the exponents.

*Base — number raised to an ._0/0@

*Exponent — a number that tells ho
the base should be multiplied by i

*The rule:

any times

.

1tic
*am*pn=gmb" (cannot combine expone l with
different bases)

e aM*an=g™" where az0 and m &un are ra

4.1 Product Rule
*... in Algebraic Expressions
*When multiplying algebraic terms together,
multiply the coefficients and ag o,'\- explonents.
*THE BASE STAYS THE SAME R%

*Don’t forget to add the assumed “1”if no
exponent is listed (Ex: d**d=d3)
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4.1 Product Rule
»... with Scientific Notation

*Scientific Notation —any number written as
a x 10, where 1 < a < 10.

*a is the coefficient, 10 is the b

*If you move the decimal to the right
from the exponent. If you move the
the left, add to the exponent.

*Ex: 256000 is written as 2.56
-4

*EX: 0.000345 is written as 3.45 x 1¢

btract
cimal to

——

I

4.1 Product Rule
*Can be multiplied just like algebraic expr
with the same base.
*In your calculator, 4.567 x 10"
4.567E14.
*It is okay to leave negative expone
scientific notation.
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4.1 Product Rule
*Simplifying Expressions with Rational Expe
*Fractional exponents are called ratignal
exponents. ;
If g'm=b, then a=b™ W
*You can use this (or your calculator)
expressions with rational exponen

*If you use your calculator, you M USTR t the
rational exponent in parenthe es

4.1 Product Rule
* Additional Rules to Remember
*Zero as an Exponent: a°=1 where g

*Negative Exponents Property: 1/a re azo
and n is rational
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4.2 Power Rule

*Objective
* | will be able to raise powers to powers, rai
products to powers, and apply t uhes

scientific notation. WR%

*Vocabulary
*None

4.2 Power Rule

*An item raised to a power may be raised to(a
second power by multiplying the powers

*The base stays the same
.(Xm)n:an
*If a monomial in parentheses is raised to a power,

that power must be applied to each factor in the
parentheses.

(xy)"=xy”
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4.2 Power Rule
*If a polynomial is parentheses is raised to)a

speed this process and are co
polynomials. Chief among themis
Theorem and FOIL.

*For numbers in Scientific Notation:
*Use the distributive property of e
* Put back in scientific notation

4.2 Power Rule
*Remember your order of operations:

* Parentheses

*Exponents

* Multiplication and Division
* Addition and Subtraction

*Though not a required step in the
operations, grouping terms can s
it easier to see what goes tog
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4.3 Quotient Rule
*Objective
*1 will be able to divide powers with tike basesand

take the power of a quotient. ‘i\g{' able to
apply these rules to scientific not ‘g&w
atio)

*Vocabulary
*None

4.3 Quotient Rule

*To divide two numbers with the same basg
subtract the exponents

*Rule: fszzi _ m-n
x"_x R%

*NOTE: For exponents, division is subfrag¢tion
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4.3 Quotient Rule

*Remember Negative Exponents mean divjsion

*Rule: —n 1
X
xn B
*Note: Simplify a single term 3\@.
means to make it so that each variablejappears
only once and that all exponents are positive.
Remember “terms” do not have additign or
subtraction.

ents

4.3 Quotient Rule

*The power of a quotient is the quotient o
powers

*Rule: (x)n _xn
y yn

*Note: be sure to evaluate powers wit
bases
*Bringing it together
*Break down the problem, thentha
numbers and each variable in turn.

*Group coefficients (numbers), and group the like

bases.
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4.3 Quotient Rule

* Division and Scientific Notation
*Group the numbers and the 10s justlike before
*Put it back in scientific notatio

\Y

N\

4.4 Radicals and Rational Expen
*Objective
* | will be able to identify parts of a radj

and convert between rational e
expressions.

*Vocabulary

o Index o Radican

y
J 1/
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4.4 Radicals and Rational Expen
* Anatomy of a radical:

(=], ==
Va q@
=)

*When no index is shown, itis 2: \/q = 2\/a

W

t

4.4 Radicals and Rational Expen

* For areal number, a, and positive intege

Q
S

|
S

Q

3

|
3
q

3

|

~~
3
S)
—
S
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4.4 Radicals and Rational Expen

*Converting to exponents allows us to sim
radicals that before we could not.

«Consider W " 5\/; :
2

2 1
= X3 * X5
13

= X15

15 /_x13

4.5 Inverse Variation
*Objective

*Vocabulary

o Direct Variation o ln\@ﬁi\ 'arﬂay%

o Asymptote o Constalﬁ\oﬁ(%/ariation

o Joint Variation o) Combine& \)ﬁariation
[\l
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4.5 Inverse Variation
*Direct Variation
*y=kx (aline through the origin)
*Constant of Variation (k): giver 3 e f data, for
each point y/x is constant. The ef y/X.

2 ﬂ
-2
Direct Variation

4.5 Inverse Variation

*|Inverse Variation

*y=k/x
*Constant of Variation (k): givei of data, for
each point xy is constant. Therefo y

*Inverse variation graphs have asymp
the graph approaches but never tot

NN .l

n

10/15/17
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4.5 Inverse Variation
*Combined Variation

* A relation in which one variable varies with
respect to each of two or more var e e

\Y

*Ex: y=kz/x R
* Joint Variation

* A direct variation of the product of two or more
variables.

*Ex: y=kxz
*Type of combined variation

* Constant of Variation (k): given a set of data, for
each point y/xz is constant. Therefore, |k=y/xz.

4.6 Transformations of Inverse
*Objective

analyze how reciprocal functions ha
! b e lat gy
transformed, and sketch reciproca -\

*| will be able to recognize reciprocal fgd
apy
(N

*Vocabulary

o Branch o Reciprgﬁgﬁ#uncpkﬁ\

%
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4.6 Transformations of Inver
*Reciprocal Function Family
* Parent function: y=1/x
* Always goes through points

* Domain: x#0 \

*Range: y#0 2 \\\,, g

4.6 Transformations of Inverse ¥ariatjo

*General Equation for a ReciprocahFu ~, :
a
y =——+k wherea#g

* Always goes through points (h+fk+a) / d
(h-1, k-a)

andy=k
*Domain: x£h; Range: y#k
*Reflections: a < 0 means the gra
the x-axis

*Translations: Graph moved right h
units (left and down if h and k are negative).

10/15/17
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4.7 Simplifying Radicals
*Objective

* | will be able to simplify square roots

other indexes. | will be able to si

radicals with different indexes. | wi
rationalize the denominator.

*Vocabulary

o Radical Expression o Rationalize th
Denominat

1

4.7 Simplifying Radicals

*Simplifying Square Roots by Perfect Squaye
*Factor out the largest square you cap find.
* Evaluate that square root, carryghe rest
*Check for any squares you missed-

10/15/17
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4.7 Simplifying Radicals

*The Perfect Squares ~
-:-n -'.-n -'.-n

1

2 4 12 144 22 484
3 9 13 169 23 529
4 16 14 196 24 576
5 25 15 225 25 625
6 36 16 256 26 676
7 49 17 289 27 729
8 64 18 324 28 784
9 81 19 361 29 841
10 100 20 400 30 900

4.7 Simplifying Radicals \
*Simplifying Radicals by Prime Factoriza
*Factor into prime factors

*Group the factors g J

*Divide powers of each factor by \ ,
remainders)

(use

*Simplify
*Recombine terms
*Rational Exponents

*Rational exponents can be used instead of radicals.

*This is often useful when dealing with different
indexes.

10/15/17
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4.7 Simplifying Radicals
*Rationalizing the denominator
*Radicals cannot be left in the deno ator.

*To rationalize the denominator;.c »k‘ tiply/the
original fraction by the radical ominator
over itself and simplify.

YA

Q‘\

4.8 Radical Equations
*Objective

*| will be able to recognize radical equ
them. | will be able to identify a '
extraneous solutions.

*Vocabulary

o Radical o Extraneous Raldic
Equation Solutions = |Funhgtion
N V
o Square Root o Square Root
Equation Function

17



4.8 Radical Equations
*Radical Equations
* Equations with the variable in ther,
*Ex: Radical Equations NO l
W

3+vVx=10 V3+x=1
N
Jx—=2)-5=21 Vo=x_—
ol I/
(X+8)§=25 2x+\/ﬁ=7

1

4.8 Radical Equations

*Solving Radical Equations
*Isolate the radical to one side of the equation
*Raise both sides of the equation € me power
*Simplify

*Check your Extraneous Solutions
*Solutions that do not work when yo eck them.
*Not part of your answer.

¢ If all solutions are extraneous,thefe i
solution.”

*NOTE: Squares and square roots are invelses (cube and
cube root are inverses, and so on).

10/15/17
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4.9 Transformations
*Objective
* | will be able to identify transformatl s to radica
functions from their equations. l bleto plot
'&9\ b

radical functions to find zeros. | wi
simplify radical functions to ﬁnd

*Vocabulary
*None

4.9 Transformations
*Square Root Functions

*Parent Function: y — \/X QSPQ

*General Form:

*a < o reflects graph over x-axis
*a > 1stretches graph; 0 < a < 1 shri
*Translation:

*Horizontal: h (positive = rig

10/15/17
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4.9 Transformations
*Radical Functions

* Parent Function: y = n\/x a QQ
*General Form: n - /9]
y=avx—h+k
7~ N

*a < o reflects graph over x-axis
*a > 1stretches graph; 0 < a < 1 shri

*Translation:
*Horizontal: h (positive = rig
*Vertical: k (positive = up, negativ

4.9 Transformations
*Solving Radical Equations by Graphing
*Plot the graph
* Use your calculator to find th
*Y1 = (plot function)
*Press 2™ then TRACE
*Select 2: zero

*Move cursor near x-intercept, se
boundary and right boundar
again.

ressenter

10/15/17
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4.9 Transformations

*Rewriting a Radical Function

*If you simplify the radical so that X
coefficient of 1, you can graph hed
its transformations.

"y=aVbx+c+k

*Solvesob =1
*Thenc=h

T@ tion using

10/15/17
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