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Exponents and Radicals

Integer and Rational Exponents
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In general, if b is a real number and 7 is a positive integer, then Sboo-— 3 Where risthe i

| r facters
and bisthe A0
Complete the following properties of exponents. g
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If a is a real number and » is a positive integer such that the principle nth root of a exists. then a''* =¥/a .
where 1/ is the € Xponent . The numerator of a rational exponeat denotes the €[ neut
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1 which the base is raised, and the denominator denotes the (114 €% orthe _(UC © tobe taken.
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Example 1: Wnite the radical expression #uf’ Enmph 2 Simplify the i x2i3
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Radicals and Their Properties

Let a and b be real cumbers. If a = &2, then bisthe S0 wal¥ (00T of a Ifa= b, then bis the
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Lube (ool ofaIn¥a,the positive integer is the e ofthe radical, and the number a
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Simplifying Radicals Rl

An expressicn involving radicals 1s i simplest form when the following conditions are satisfied:
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Radical expressions are like radicals when 10ey o0 <000 el e anld Sane VU .11'0 add or
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Lxu‘mple 1: Simplify each radical expression.
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Rationalizing Depominators and Numeratars

The canjugate of the radical expression a + b is .Q_b.&_ To mxonahzcadmommmor
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Example 1: Simplify the radical expression by rationalizing the denominat ion
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Polynomials \ %}
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In standard form, a pelynomial in x is written with _C X0 N Je o/ gi gr

Polynomials with one term are called Mongom ¢ I; .
Polynomials with two terms are called M
Polvnomuals with three terms are called Mﬂ_k_

For polynomials in one variable, the degree of the polynonual is bﬁwu_ﬁl)j_éﬂ’ W {

Example 1: Wnite the polynonual 1 — 6y — 5° + 4 n standard form and find the degree of the polynommal.
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Operatious with Polvnomials

I ike terms are termus that have Z20 & /2456 u(rSlJ ‘}’b S &f_’l_’ﬂﬂxf

To a4d or subtract polynonuals, __Qm_b e (ge ff; “pfg % b Jefgq\
To find the product of nwo polynonuals. AM
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Esample i:  (a) Subtract: (3x° =9x+4)<(2x° +5x7 =12x+4) (b) Muluply: 3x—-2) ~2x-1)
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Fiample2: () Multipl: Gx-4)' FOIL (@) Multipb‘t.()(42 ~ AIL

(g‘X~“fX3K-‘() (X’f‘ ./Z,)
Tx* -1 2% -1 2% +1G > B
ix 4% +l6 X+ 2X+<x +4
Factoring Polynomia!s X+ Yx+ 1

Factoring is w}ﬂi ‘*5 ‘”N ’&CJ"’P If a polynonual does not factor

using integer coefficients, then it 15 M"—‘ m]ﬁ&:f g bL

The sumplest tvpe of factormng mvolves a polynonual that can be written as the product of a mononual and
another polvnomual.

The technique used here 15 the Distributive Property in reverse: db+d€'.d_L fC)
Example 1: Factor. (a) 3w? = 12u% = 15w, Factor: (b) 9x* —18
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Trinomials with Binomial Factors

To factor a try ial of the form m'2 +hv+c= (Ox+M(0x+[D). the goal 15 'OMM%A‘_L
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Example 1: Factor (a) ¥~ +3x—18§ Factor: (b) 9" +12x+ 4 |
b(z,mx Judg)  (KreXn- 3) (Bxr2 X 3%+ 2) gﬂ@wz)@(g,«z)
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The Fythagorean Theorem states that for a right triangle with hypotenuse of leugdllc and sides of lengths
a and b. the mathematical relationship between a. b. and ¢ is _ar+h*

Example i: In the nght triangle below. find the length of the hypotenuse by using the Pythagc-ean Theorem
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T! - Distance Formula stares that f,{ - “j Lyl 1} t ( ¥y J

E:'-'HIII-F]E 1: Find the disrancs between the powts (4, g] and [5 Y

d=JG-4) (1 = ()% - ﬂ’s oifia s 2
The Midpoint mmulag;t es the nudpownt of the t joining the points (x1, v1) and (x2. 7) as
_(1:.,_)&:4 > flj+’ha; i ; - .
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Example 1: ]_'-"u_‘dﬂ:l.tlm.dpﬂmt of the line segment with endpownts at I::—)(é 2} amd (6, — 10). Then find the
coordinates of the midpoint.
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Linear Equations in One Variable

A linear eguation in ane variable x is an equation that can be Written in the standard form ﬂ;{']'b;(:"
where g and b are real numbers withe = _ () A linear equation has ni‘xtiLHj BAE  solution(s).

Ay .‘:.-._‘-‘ -
Example 1: Solve E{x*3:[= 35. Sin+3)=25%
Sx+15 =35 v -
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x=4 x+3 - %
X =4

Rational Equations That Lead to Linear Equations

A rational equation 15 g I ' -J'\E"'I vari ATJ!J’I ] u{_f"i'}’.l.‘-ﬁ 5 - Tosolve a rational equation,

i : Bl (i - A rational equation with a single fraction on each
side can b% cledred of mwx@%wm nmltiplying the lef numerator by the
nght denonunator and the nght numerator by Zhe | ""'".'WHHJ'_‘" L Then sohve the
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Example i*  Solve: m% . & l— *15—1 :1
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W59 x=£215 X-\+ 5(x+)= 4(x+)
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Ti:e Graph of 2 Linear Equation in Two Variables

The linear equation in two variables y = mx + 5 is called /inear because -'4 3 9,/_4{)} y 5 4 line
A lme whose slope 1s posttive 190> from left to right. A line whose slope 15 negative ﬂ; from

from left to nght. The slope-intercept form of the squation of a line 1s V =X +D . wherem is the
slppe and the 1-interceptis (0O . b ). A\aucallmehasanequanmofdlcfwm 7‘ X-intes Jﬁ
The equ]non of a vertical line cannot be written 1 the form )= mx + b because ,/

To sketch the graph of a lmear equation in two vaniables use the pomt-plotting method.

Example 1: Complete the table. Then use the resulting solution Y
pomts to sketch the graph of the equation ]
y=3-0.5x. $\_\.
e <
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\f The slope and rhe1 “mntercept of a linear equation i fwo vanablcs can be used to sketch the graph of a

linear equation i two variables

Complete the following steps 1o sketch the graph of a linear equation m two vaniables using slope and the
J-mntercept

y At v—n/ﬁr’tc'r/){’ '(D;b)
| ' : , ise
plse slope b glat otor gy (16 725)
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Example 1: Sketch the graphof (2) v=-1 (b) x=3 and (c) y=—213x-4.
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Fiﬁding the Slope of a Line Vi -y

The slape m of the nonvertical line through (x3. y1) and (x2, y2) 18 ™~ X2 - %K,y

X X
Example l: Find the slope of the line through the pomts (— 2, 5 and (41, -)(3')

-3-S = b B o FEN X
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If a line falls from left to nighs, uhas i ? ahut  slope. Ifa line is horizontal, ithas _ 2 €/ &/ slope.
If a line is verucal. it has L slope. If a line nises from left to right. 1t has Dasl‘h\.“f slope.

Parallel and Perpendicular Lines

ms=

The relationship between the slopes of two lines that are parallel 5 M M“ [ €9 uq I
The relationship between the slopes of two lines that are perpendicular 1s _;md_"ﬁ,_g_f_f_#m&n/f

Example 1: (a) A line that 1s parallel to a line whose slope 15 2 has slope 2

- L

() A line that is perpendicular to a line whose slope is 2 has slope _Z_.
Writing Linear Equations in Two Variables

Complete the following steps ro write inear equations 1 twovanables

1) find 'flo uﬂ{/"\ qvxi \IJH{ ")
2) Ph.umard b /Y)/} \l N+

Functions and Function Notation

The svmbol f()q 1s function notation read as ie yalue of far x or sunply fof x. Keep in mind that
2 is the name of the function, whereas 15 the value of the function at x.

Example ': If f{w)= 4u P 5w =Tw+13_ find f(-2). \ -
L(-2) = =52 +(4413
2 .7.
J;( 2)=4(-2) - 5( YE-H-D +17 0-2) = 38 +3

M4l 504 e S HR T
- L} = 3

()= -%32-2€0 + H t15
Example 2: If f(x)=v5x+13. find £(5)
f(5)=J5) +13
£O)=Jz5 413
e(5) = S H¢3
£05) = 18



