







































































Math 1020C Week 2 Exponentsand Radical

BasicAlgebra Let a.be R a A a Aro o a A base

na's n exponent
aIb5 dI2abtb2
at b a't 3a2bt3ab4b3 90 1 a n an

a BP as 3a2bt3ab b a D b a b

w b at b a b eg 23 8 85 2
a't b at b la abtb Rmk If n is even at _Ha is
a b a b la't abt B definedonlyfor azo
an bn a b Canta b 1 tab tbn

am.aneamtnaman am

nja2lal f.ae
it a O ambm Cabin a m f

m

if a 0 am n am










































































Rationalization Get rid of1 Rationalize Numerator

a numerator
b denominator es Es Ff Ff

Rationalize Denominator HII HII I E

es fig II
I X l X l Tx

3 I HIT

4 E 4 E 5 E
H Hd Tx I E

51 5 51 5 5 E 1 44 X X 1 44 1 X1 44 X X
1 44 1

20 953 13
X t4x X

52 ET 1 44 1 X

23 953 4x
22 1 44 1 X










































































iiDifference Quotient
gcathn gias

t.at'ht I'att
es Let fix X3 guk t

h
Jatt bath 11 Jatlltathtl

Simplifythefollowingdifferencequotients h.datht.at Jatl11athtl
I fix fca Xs as Atl ath 11

x a X a h.tatht.at Hatl11athtl
Ix affxtaatta't h

h.datht.at Hatl11athtl
X2taX a I

atht.la 11Hatlltathtity
f x aYEAH Betterfar

slopeof the line 1 takinglimit
joiningH.tk ga g gas h o

i glath iand afca fCa go i i
l a atha X

h










































































Some important sets Intervals let a b CIR or Ics
IN the set of all natural numbers

Openinterval Endpointsnotincluded
1,2 3,415 3 a b x EIR A LX Lb

Z the set of all integers
3 2 I o i z s Closedinterval Endpoints included

0 I 1 I 2 13 1 4 a b KEIR a Ex Eb

Q the set of all rational numbers Halfopen interval

MT men C7L and into a b XEIR as x Eb

IR the set of all real numbers a b XEIR a EX Cb

es 3 E Q but I 42 Picture 2,4
notincluded

E E IR T2Cf included

IN E K E Q E R Y I










































































Function Y f IR 7112 with fix X I
T t

Let A B be sets domain codomain ruleofassignment

A function f A B is a rule
of assigning to eachelement of A F 3 Rf
an element of B

A Domain of f Set of inputs y I

B Codomain off Aaqetcontaining
g 2

outputs f o I I e Rf no intersection

Rf Rangeof f Set of outputs f 2 3 3 E Rf
fix EB xEA f X f 2 for any X CDf

x 70 24 RfOthernotations i fix X I Z l

Dg domainof f Rf C I as










































































Implied domain Rmk For
If a function fix isgivenbyan expression eg m 3 odd eg m 4 even

withoutspecifying its domain 645 4 64 8
then the domainwillbeassumed to be

f 6415 4 l 6454 is not realthe largestsubsetof IR suchthat
the expression makes sense No problem fourthrootofnnuemgat.ru
That domain is calledthe Implieddomain

Usefulrules
or naturaldomain 8 Find implieddomain of

a log1
2 3 10

Denominator to x 3b
For loggers need gas o aT3 KT
let m be an positiveeven number c 1 253
Formthck hk d f g where fix x garsneed hk 70










































































Sol c IX1215 3 4125T
a Need X 3 10 0 n

x 511 21 o Addition saga root are defined

x 5 or is 2 s
for anyreal numbers

Implieddomain c a 2 u 5
Implieddomain IR C A as

I Need 3 1 120 under f d Cf g K fix gar

Also IET 1 0 I I
ith l X

3 1 1 o Xt 1 XII
3 IX

Implied domain _IRIE 113XL 3
C A l C l l V 1 A

Implieddomain C 3,3










































































Operations on functions ef let f x F X g 2,0 IR
Let fix gin befunctions Define a Find f of s

ftglxl frytg.lk b Findthe implieddomainof gof
ffg x fling't Sob

Ig x fgf if gusto a fo f 3 f f13 _f 63 30

got lx glfK composition b gof x giftx g1
2 x

x
f fix at Dg 2,0 XIX C 2,0goth

E X 2

µDftg Dfg Dfg DfaDg
H X 2 so

X 2 arts O
D DfaDg xEDg 91 5 0 x z or xs i

Dgof X CDf CCHEDg Dgof C N i v 2 a










































































Increasing Decreasingfunctions Even Oddfunctions

Let I be an interval A function Def Iffixkfix foranyxEDf
increasing then fix is called an evenfunction
strictlyincreasingfix issaidto be on 1 If fl xj fix foranyxEDfdecreasing

strictlydecreasing then HH is called an oddfunction

if µ
Eff Evenfunction Oddfunction

for any acb on I
fla Z f b aflat
f a f b

flb I 1

if i i
I l f l a fl a afcaf a y l a fC a

I t g l I i ga b C Cz Symmetric about Symmetricabout

strictlyincreasing decreasing on Cics y axis origin
strictlydecreasingon a Cs





































































More example of functions g I
yPowerfunctions fix la

y x5
Y x3

y x4
y x

A I a 2

yX2 Domain lRl 03 1 A Du co co

yin

a 0 odd a 0 even Domain 0,0 a_Iz
Domain_112 1 Csis Domain_112 1 as.es
Oddfunction Even function

4 3 1
strictlyincreasing onto.es strictlyincreasing on 0 co

strictlydecreasingon too a

Domain 112 1 A as












































































Piecewise Functions Q If 14 1 filthy
Y Ix if zo Note Ishs I Ostthsz
f x

if so f 11th 11th

f 41 54 2 470 1 if Xsl

fl 2 I f 2 0 GK 4 if is 4
2 if XZ4

14,2 n includedoooo I
g fix 4 o

i y gcxz I ogI
1 2 It beexcludedI ll l

I 4










































































es Graphhcxy 2 13 if N l For the graph y 2xt3
2 2 11 12 if Xt l m 4 2 13slope _2 5 1

Sol Notethat if 2 411 12 0 g intercept 3 z i

1111112 4127112 X intercept Ithen I
21 2 l

IX I
111 25 3 I

4 z
or 4 i Graph of hw

Also leadingcoefficient 2 so N i
5 do
I y HxYuki y 2 411 12 3 l

I I

f E l

T
iff

f 3
12 I












































































AbsoluteValue
Prop let c 0 Then

X if 70
fix c Cs fix CC

X if XLO
fix C L fix c or fix s C

es 330 7131 3
Similar statements for E and Z

2 0 I 21 121 2

1 1 c Hsc 1 1 C
g 1 1

r i r Xc 0 C

slope 1 Slope_I

Ef Solve 2X 3 E 7 3 12 4

Sol
Prop For XEIR 2 3 E 7 3 12 4
1 1 0 1 1 1X1 7 E 2 3 7 3 12 4 or 3 12 4
1 1 1 2 1 12 2

4 E 2x E to 3 72 or 3 4 6
lxytKH.gl y YyI 2E X E5 x 5 or is 2

arty Ext y it x YER










































































Ef Graph fix x 2 1 1 21 Case111 If XL 2

Sol Consider 3 cases then 2 0 Xt so

fix 1 21 1 21
a r
2 2 X 2 X 12

2XCase 1 If X 32
then X 270 X 1270

fix _1 21 11 21 fix If z

X 2 thx 12 2x if x s z

2X g fix
Case11 If 2 EXC Z
then X 240 X 1270

f1 1 1 211 1 21
x 2 X 12 y 2x gr y

2x

4 i


































Inequality b 2X I e l
Xt l

a 4x4 5212 X

Sol 4
2
12 520

WRONG approach

2x I
12 1112 5170 xt

h l

XEL or XZ 52 Multiplybothsidesby xti
2x I s Xt l

x
Xs 2

I 5
2 2

WhyWRONG It is because if Xt ILO

I thestep reverses the inequality

Prop let a b CER a b
If c 0 then ca cb

g4 45 i
i i
i 1 If Cso then cascbi l

y l2x y 4
2 12 15 Similarstatements for a e b



Correctapproach 1 Correctapproach 2
2X 12X I s ls l Xt l

x 11
2x l 1 0

Notethat xtito HIT o x 11
2 1 Xt 0

Multiply bothsidesby HIT X 11
X 2 02 111 11 1 115 x 11

2x 1 Xtc X1112 0 I 2Consider 3 cases r r

2 1 X 1 Xt 1 LO
x 2 X 111 0 X s l lsXC2 x z

x 2 tl LX 2
X 11 t t

II t t

i Isis 2



C X Ex Z 2 Xt l X l Kiso X O Osx x 3 x 3
X 3 O 1

Sol x 11 0 I t t t

x 3 220 0 t t t
x 311 11 O undefined 0 t

X 3 2x X
70

Hence I Exs O or X 23
K 3 Htt O Rmk Onemayalso determine the sign on eachintervalby

testing with a point on that interval

The points I 0,3 z I I 4
I 1 I

divide 1 Dios into I 0 3

4 intervals Forexample let gcxs X Z z

gc 2 52 0 X 3 2 0 on C as 1

gl f I o X E 2 O on l 1,0


