
 

Topic 1
Realnumbers and algebraic expressions
sections 1 1 1.43

Algebra is a way to relate quantities
without

having to keep track ofeverysinglevalue
ex
in order toencouragereading yourschooloffers

to give you 5 foreach bookyou read

t.it

one niceway to summarize the following table is using
variables
For example if youcall

B of books you have read
M money paid

thenthe equation reads
M 5B

However someone could havewritten theequations as

D 5B
where D now represents the dollars you have
been paid



Hence inalgebra it is common to choose certain
letters as thevariables inorder to use a more

standardnotation
Typical letters for variables are X yZW

For example the previous equation is more
traditionally written as

9 5
thenicething about doing this is that there
are manyother quantities that couldsatisfythis
equation

he working weeks ofthe year
y workdays during the year

Thepoint ofalgebra is tostudy themathematical
features that these two examples share

fffff ff hfffa h ng t
Realnumbers and the number line
Basic example
suppose you have a ruler which you are using
tomeasure length
since it will beused to measure everythingelse it can beassigned the number 1



y

www.mbersomes
wpendtothtengthswhich canbe obtained by concatenating

exact copies ofthe war

7

LIFE Is

2ftiffi mnem.name
If you write

f numerator

denominatorthismeans divide the unit rulerinto b piecesofequal length and make a copies ofit

divided 7
intwoparty I

copy
2 32

3times

mmmm



Esme IET

www
IE

are related in that the numerator and denominator
are switched

Thesenumbers are calledreciprocals

Def the reciprocal of of is thenumberby

I nlbs
I

these correspond to the lengths which can't
bewritten as a ratio

For example T T e are irrationalnumbers

i
ata

FEE
Haff thisrepresents a

rod oflength a



E

thisrepresents the oppositeof a it corresponds
to a rod of length but now placedto
the left ofO

semeimpertantproperti.es

Theintegers are the numbers which correspond

Thewholenumbers and theiropposites

so they include
1 0 1 2,3 4

is the length of the rod corresponding to a

examples

13 3

1 51 5

101 0

in fact
a

a if a is positive azo

C a if a is negative a 0



Operations Betweennumbers

Addition corresponds to concatenation

e

III 3 5 8

F
_n

5 2

In general if a b are positivenumbers

then
a b

corresponds to at C b and corresponds

nipI.it itton
If a b are positive then ab corresponds

to the area of a rectangle with sicles a j
or alternatively to adding a with itself
b times

IT 2 IT

72 3 6 3.2 47



or

2 3 2 2 2 3 2 3 3

a E.it IREE
can use this same role adding the negativenumber
as many times as determined by thepositive
number
2 2 2 2 6

properties a a a a t
Forexample

2 3 2 C 1 1 3 216 1113
2 I B
6

Based on theseexamples one becomes
convinced that

positive times positive positive
t t

positive times negative regatre

negative times positive negative

negative trimest negative Joste



Multiplication and addition intercut
verynicelyThemost important property is thedistributive

property
a btc abt ac

i f

alf a at

For example
3 XH 3 3

This also works with negative numbers
31 1 3x 3

It also works when more summands are invoice

3 D

3x 72
R t 2 3



 

Project 2
Lines and

Problem Solving

Part1 sections 1.5 1 8

Linear equation mostbasic type ofequation
for a variable x
For example

5 IS 2 1
c

Theseequations are statements which become
true or false after choosing specific values
for 8

Forexample in ca you get bytaking to that
510 3 0

or
0 3 0

or 3 0

which isnotte
Ontheother hand bytaking 3 youget
5051 3 0

or
3 3 0

or
0 0



whis is true
Hence we say that 3g solvesthe
equation 5 3 0

In general for a
linear equation x

always appearsmultiplied by some numbers
but never by otherpowers afx Likewise

37 3

4 3
4 2x 5

sometimes there are equations which
do not seem linear but can be made linear

after some work like

we will seehow to fix these later



Strategy for solving linear equations
Rewrite theequation so that the terms with x
appear onthe left side ofthe equations and theterms
without it on theright side oftheequation
ex 2 47 2 1

2 4 2 2 1 2
4 2 3

4 28 2 3 2x
2x 3

Solve for x by making the numbermultiplying
it equal to 1

2x 3
2x 3

FEW
ex 2

3 2X
3x 2x 2x 2x correctapproach

s.IT
gin ah

3x 2x

2
1 no golf ly

fca nlybemd igely

by ifyouknow that



y
can'tbe 0 which

whatwe aretryingto

s

11,1
3 1 5 3 1

2 1 15 5

2 1 1 15 1 1 type
2 215 2

2 15 15 2 15

13 2

f 4 13 1 13 C 2

3 1 34 3 5 3x

1 1 5 1

ii Ti

ii

one solution
no solutions previousexample

Idforevenypossie



X X

2 2 4 4 2 6
2 2 2 4 4 2 6 2
2 2 2 0

2x 2x
2 28 2 127

trickerexampagffI
where a is a constant

as x X X

as x 0

a Dx 0
now if two numbers multiplied give 0 then
there are two options

option 1 option 2
a 1 0

SETall
in this casetheoriginal in this case theoriginalequation

equation beefff becomes
a o o

I I mch to



which is alwaystrue which is trueregardlessof the
traweof

Part 2
Csections 2.1 2.4

When two quantities are related via some sort

of equation like y 1 y 1 45
etc it is convenient torepresent this relationship

visuallyto draw conclusions more easily

for this we represent the information the
cartesian coordinatesystem

it consists of dividing the plane into 4regions
or quadrants determined by two perpendicular
number lines

secondquadrant
dd

firstquadrant

the

third x axis
quadrant quadrant



If youdraw a point ontheplane we assign

two numbers to it by drawing lines parallel to
each axis and passing through the point

YA p

YI.pt t

Y E P CI 2

more generally we have

Yy P x y

f



In general theorder is important

YA
a

p C1 2

Moregenerally we have

secondquadrant A Firstquadrant

IF Y I

II
II



Horizontal andvertical lines

parallel
to x axis parallefy

YA cap
ftp fIffan cars

a 1
t.to

F

Linearequations and lives

a linear equation intwo variables
is an

equation that can bewritten as

Axt By C

whereABC are constants with
atleastone of

A B being non zero

examples

25 2 4
2 9 3

y 3 x y 5
29 5

y o



special cases
A O

AxtBy C becomes By C or y
w

B aohorrentall.ie
AxtBy CbeeomesAX Corx f

vertical

inf
since the special cases are easy to understant
we will now work assuming that A B are
both non zero

in this case it is convenient to rewrite the
equation so that y is onthe left side
and on the right side and it is solved
for y

29 5

2g x 5 7



2g 5tx

2y 5 8

y 52T

y tEI
2 3

27 4 24 3 2x

y 3 2x

9 21,7
I a.wecanawgswri.tt
equation as

y

H



Here mib are twoconstants that store
important information aboutthe line
Let's start with a simplersituation where b 0
That is let's consider theequations

g my

first two important cases are when M I me

y x g

YA

f É iff

throthers can then be comparedagainst those

iiiiiii

i.iiiif.fi

I



so g 2 is closertoy so y 2x iscloser to
axis than gex y axis thanly
In general if msl then gems or y mx

is closer to they axis than yes or
g

YA

i
i

fi É i
f iiiii.im

so y iscloserto the so y is closerto
x axis than yet the x axis than9 15
In general if 02m21 then y mxorg m
is closer to the x axis than yet or yGeneral case

ymstbI



y x
y 8H

Y YA y x

i.fi

ifiiiiitE
so we get a parallelline 2 4
to y x but intersecting

again anotherparallelthe y axis at 9 1
Ind to y but
intersecting they

axis at

y 2

This is basically what happens with
any line that is

y mstb corresponds to a line
parallel to y mx but intersecting the

y axis at g b



y mxtb

g

Mine

YA go.mx
mpositive YA Thegate

e

gemstb
m

bregative
y mx



How to find on
Suppose you have a line with equation

y mxtb

that passesthrough points x1 Yi and 1 2 yr
g mxtb

X2 Y 2

guff

since each point is on the line eachpoint
satisfies the equation that is

Yi matb
2 92 MXztb

We can use equation l to find b

yimII
and replace on the second equation 2



92 MX y mx

92 y Mx Mx

yo y m X2 X1

FI.CI
9 mttb

msn.f.IE fe
so m can befound as

me
I n

Miscalled the slope oftheline
If'm is positive the line is increasing
If m is negative the line is decreasing



example

Find theequation of the linepassing
through the points 1 1 and 3,4
call
Guy C1 1 doesn'tmatterwhich

y 3,4 feetwin these y
n
YEE 4

Then the equation of the line must be

g mx tb

or

y 52 x b A

to find b substitute any of the
points into the equation For example
substituting U 1 into the equation
we find

1 5241 tb



l 1b

1 52 b

7247
Hence the equation of the line is

y EX E

y52 72

1m

Remark theequation

y moth

is called the point intercept equation
of the line



Another
wayto write theequation oftheline

10 the so called point slope form
y mxtb

É

Any two points can be used to find

the slope so

1
m 9

X X

Taking
5

one can write this equation as

y y m x x



 

Project3
sections3IS

Asexplained before for a linear equation intwovariables

like
9 2 1 or 3x y 5

One can assign a value to one of the variables and
after doing this thevalue of theothervariable
is determined by theequation
However one can also workwith twolinearequations
at the sametime For example we couldtry
tosolve

9 2 1 AND 3 9 5
This means that we are trying tofindvalues

for x y thatsatisfy both equations simultaneously
This is much harder to do

Forexample taking 20 wouldgivetheequations

9 2 1 AND
3 9 5
3 0 y 5
O y 5

y 1
9 5

since we get different values
for y this means that choosing to can'tgive

any y values thatwill make
both equations

be satisfied



In general
When solving asystem of two linearequations

trial and error is a BAD strategy
To see what is going on we needpictures

Ay y 2 1

tie

is E y 3 5

Thelines arenot parallelsine theirslopes are
different and therefore there willbe a point
ofintersection P
Therefore finding a solution to theequations

9 2 1 AND 3 9 5
corresponds tofinding thepointof intersection
ofthelines
Sincethe the x y valuesmustbe the same regardless
ofwhich lineequation we use we can equate the
Yvaley 2 1 and 923 5
Hence

2 1 3 5
2 1 1 3 5 1



27 3 6
2 3 3 6 3

ET
once we find 7 6 we can substitute back
inany

of the equations to find y
9 2 1 9 3 5

4 2 6 1 9 3.6 5

ye 12 1 y 18 5
91357 9136

so the point of intersection is 6,13

fff.fi

is E 5y 3 5



Solutions about systemsof two equations
in two variables

If two linear equations represent
non parallel lines then there is a unique
solution to thesystem ofequations

Ay
ifthe lines have

f.fr
is

I linarequutins rptparallell.ms
then there either there are 0 solutions
or infinitely many solutions



ifparallel

1

bat
T

de.ae
tothesystem of equations

example
3 these equations can't be solved

simultaneously since it would
give 1 2

represent the same lineit Ei
them one solution

9 3 1 secretly representthe

6 29 2 same line so there
is more than onesolution



What about 3 equations
option 1

tf

If the lines intersect at distinct points
there is no solution

example

8 a

y
The first two intersect when
xH XtI
2x 1

thus at the point
1 3



The last two intersect when
7 2 12122
It 52
5

thus at the point
5 3

The first and last lines intersect
when

1 12 12

32

1

Giving thepoint

1,0



options

g 2

Y 38 2

4 3 2

equating first two equation equating lasttwoequation
2 1 3 2 3 2 2

I 4 4

so we getthepoint so we get thepent
41 41














































































































Project4 sections411 4.24.3,4.4
Linear inequalities

asf.baeye aifEE.fi couldequal b
one can also read this as b is greater or

effffa so b is to therightfa or could

a b means a IÉso a is
one can also ii
be a

Forexample web are

325 1 3 etc

shifting property ofinequalities

if aeb then

ifcispo.mg Mkii ii














































































































multiplication property ofinequalities
if
ab and p is positive then

pa pb
willdo a picture proof whenboth a b are positive

F

te
Thesetwo properties are enough tosolvelinear
inequalities

example 1
solve

0 3 1
0 K 3 1 I
I 2 3

41 3

FEI

1
fedtfhkum.br line

works














































































































Preferred method
equality method and test method

To solve 0 3 1

we solve instead the equality

1 130

FED
0 3 1

i.it iEi iinn3 1 300 1 1
satisfies inequality

3 54

ÉÉfsatisfyinequality
example 2

O 2 1
O tax 2 1 2x
2x I
2 2 1














































































































Preferred method

tosolve
2 1

wesolve the equality instead

In
2x 1
12 28 2X

2 4

E i.ie if.i
2 5 74 88 aÉ

doessatisfy theinequality inequality

hÉ wrqitywe
8

the morning 9 to
Thenwe testtheinequality for a point to
the left and to the right ofthe solution
found














































































































I
2 1 43 5

solveinstead
2 1 3 5

2 1 28 3 5 25
1 5 5
1 5 5 5 5

4 58

4.4 5 0

2 1 3 5

ii i
EE
Quality

T
inequalityissatisfiednotsatisfied














































































































The same method works with linear inequalities
in two variables

example
solve

02 y X 1

we solve the equalityfirst
0 9 7 1
OH ytX 1H
I ytt
l ytx

XEI.IE
oayAy

x 1

I 1 Tsatisfiesit i ii iii n

thelinedividestheplaneao.EE if8the in two regions
wechoose apaintfromeachregion














































































































Solvingtwo inequalities and versus or

Formany problems
we want tosolve more

than one inequality at a time

example

k2 1 3 and 7 4 5

The and means thatwe want valuesof x
whichsatisfy both inequalities simultaneously

so we mustsolve each individually first
2 1 3 4 5
2 1 3

74 52 1 1 3 1
7 4 7 52x 2

2x 12 2
4 5

satisfiesinequality satisfies
inequity

F

For AND we need theregies colored twice




































so the interval 1 1

For OR we just want at least one of the
inequalities to be satisfied

example

k2 1 3 or 7 4 5

theseinequalities are thesame as before so we

fined

Ey satisfies
iniquity

1 f

a

For or we need the regions colored atleast
twice that is anyvalue on thenumberline in
thiscase

s
rksforlinariaqualitiesintwovariabbs.gsd

z

t



a

y 2



Part 2 2 5,2 6

A function is a relation between two
quantities or objects
One of them is called the input whilethe
other one iscalled the output

Themain property is that
for a function every possible input

value
is assigned a single outputvalue

example 1

Input peoplein the output yearofbirth
classroom

Noticethat we can't turn things around
Forexample we can't have



In this case onevalue of the input 2000

is being assigned tax output values which

isnot allowed

In generalwe are
interested infunctions where the

bath the input and output are represented

by numbers on
the number line

example

input any number

output twice the value of x

input

0



However in this case a better representation
is using the number line

utp grate
9 28

YEEI.fi
IIietia

In general we write g fix to refer to
a function

fun is thevalue that is assigned to x

example
fine 2

EEE

I



verticalline test
In general the graph of a

function
y fx

intertwine
yafix

affgium

However notevery curve can correspond to
the graph of a function

fÉf fft doingBut it canonlybeassigned



vertical line test

If a curve on thexy plane intersects at leastone
vertical line at more than one point thenthis
curvedoes not represent the graph of a
function

Shifting operations

ga fax C

Ay

f.fm

so adding c

translates
t

ffÉfby



gene fix c

Ay

I f
a

u
fine

so subtracting C to the inputmoves
the graph to the nightby c units



 

Projects Multiplication and Factorization
sections 5 3,5 4 5.5 5.6 5.7 5.8 5 9

Distibutiiepnepertylkeyictent.ly

Ñ f actadtbetb

idea behind it this productrepresents the area
of a square withsidesof lengthsatb cta

tethers
In practice we read theprevious expressionfrom
right to left

act ad tbc tbd

accta b etd

atb Retd
In other words one can groupthe termsofthepreviousexpression in groups factoringoutthe common quantitiesfromthedifferentterms



This works even when there are apparently
more or less than 4 terms

examples
Factor 2 5 6

2 3 6
2 3 2

1 2 3

In other words 5 6 211 3why isthis useful supposeyou wanted to solve
2 5 6 0

This is hardto do directly but if you factor2 5 6 then we need to solve instead
2 LXT3 0

Then we use

If the product of two numbers is 0 thenat least one ofthemmustbe 0
Hencewe endupwith

2 0 or 73 0

2 or 3



In general we want to consider an expression
like

bx t C

we want to write it as a product

da da
where wemust find thevalues for di da
Using thedistributive property

XIII
Itt da t dix did
X2 ditch dida

comparing with
2 bx c

we want

ditch b

did c

Ino therwords to factorize
bxtc

we find two numbers whoseproduct is
theconstant term and who sum is the
coefficient of



1
Factor

14 48

try a fewoptions
is 24
48 4 12
482 6 8

thefactors of the last option add to 14 so
we write

2
14 48 x 6 8

ex
factor

16 55

wefirst rewrite this as

16 1 55
sowhenwe decompose 55 as a productof two numbers we write it as theproductoftwonegativenumber

55 C 1 55

55 C 5 C 11
since 5 and 11 add to 16 wehave
2 16 55 x C5J x 41

x 5 x 11



ex

Factor
3 4

Now we mustdecompose 4 as a product
of a positive and a negativenumber

4 1 C 4
4 2 C 2
4 4 C 1

4 and I add upto 3 so we have

2 3 4 4 Xt t

4 x 1
ex4

Factor
2 2 3 9

wefirst rewrite the expression sothat the
coefficient of 151

2 2 9 2 2
223 2.9

21 2 3

1 3 9

3 I 9
I 410

1 11.1 3 2 3 13 1 9

a

3



50
x2 312 1 32 X 3

Hence

2 2 3x 9 2 3 x 3

2 3 x 3

Square roots

Pythagera's Theorem

If a b c are thesides of a right triangle
c representing the length of the hypotenuse then

02 62 62

Lfb
idea



b Ffahas make a square ofsides
atb.EE

ier
another way to make theb EffÉfb same square

a

a b

sime the same four triangles are on each square
we must have

0 0527
Why is this important

11
By Pythagoras
02 1 1
e 2

so we have found a number whose square is 2



that is
a 82

11
another triangle

By Pythagoras

ft
1 a LET 12

c 2 1
C2 3

so e B

Andthat is how one can find 54 B G F etc
Notation

T means a number whosesquare is n

Intent
Remarks
This requires n nonnegative that is 55 makes sense
but F5 doesn't because we won't use imaginary
numbers whichdoallow to make sense of FS



Secondremark

Take n 4 as an example Then 2 since
22 4 However we also have c 25 4
which means that 4 has two square roots which
are 2and 2

In general if n is positive then n hastwo
square roots in and in

Solving quadratic equations
wewant to solve

batC D

We rewrite the equation as

the c

and reinterpret the left hand side geometrically

by c

ETEE
we divide thesecondrectangleinto twopieces



by 42

ETA.EE
rearrange rectangles

by
completesquare

by

EN
est IEEE EE
bx

If
so theequation

by c

becomes

212 C

or

1 312 54 C

Hence
12 is a number whose square isbyte



inother words

the PE or xt EE
So

niece
example
solve

4 1 0

wecomplete square here b 4

44 E 5 1 0

1 25 3

2 53 or 2 B

2 83 or 2 03



example
solve

2 2 38 1 0

multiply by
2 2 3 1 1.0

32 1 0

Here D 32

2 1312 312 1 0

2

3 94 12 0

75 9 2
1 45

4 54 or E
E or

E



 

Project 6

Quadratic Functions
Upto now we studied the linear functions

g fix mxtb

Intermsofdifficulty quadraticfunctions are the
successors of linear functions in termsofdifficulty

y fix ax tbxtc

Here a b c are numbers to bedetermined

We will analyze the graphs in steps

case bec D

Ay

4
iniiiiif.fi a



9
220 19 2 2

FE
It as

in
fiha

For y ax if as the graph parabola

iscloser tothe y axis than y x

9127
19

2



case.ee

y x2tbx

tounderstand howthe graph looks we complete

the squares
bx bx by x E

2 1 4
Hate the graph downbyby

translates thegraph to the left by anamount
by

94

111
ay

ay

translated to theleft



9 1 25
1 ay

ay

genetic
Thevertex of the parabola isthe lowest or highest point
oftheparabola

For y ax tbs we use

g a xttbx a tha x

To find the graph of y ax tbx from

y ax shift the graph of g ax

so thatthevertex is thepoint I 22 4

t
É

c Fa



General case

y ax bx to ax't bx c

translates the graph
of y at the vertically
by an amount c

has same

the

vertex

coordinate

a É
c

The function
y text ax tbxtc is called

concave up if a 0 It is called concure
down if an



i paranoia

Ay concave down
u

parabolas
overtes

At

A
summary

g at
a positive

g ax tbx
Positive 5affaire

CE a EE 41



y a the
faith

b negative
b positive

than

a negative

Applicationswith quadratic equations

Sam wants to build a garden which is shaped
as arectangle
He has 400ft worth of fencingmaterial

what must be the dimensions of the terrain if
wewant it to have the largest amount of area
possible

Er
The area is

A xy
and the fencingmaterial is

2x 2y

do



Sam has 400 ft worth offencing material
so

2 29 400

12 Chxthy 400

y 200

ty 200

5 20 I
we substitute this into theformulafor A

A 200 x 200 7 200

A 200s

concave down parabola
with a 1 5 200

vertex of the parabolais at

52 1000

a
40910000 A400 007 200 100

10000 20000
10000

HA



so the value for is left

y 200 100 Lee ft

so yis also 100ft
100

100 4s toe squareterrain

Projecttemot.nl

vertically from a flooron

T.ci Theheight oftheprojectile attime

y yo trot 9ᵗʰ
where Vo is theinitial vertical velocity and
g is the accelerationdue to gravity whichis a positive constant

roughly 32ft nearthesurface ofthe Earth
a whatis themaximum height reachedbythe
rock

b at whattime doesthe rock hit the
ground



Notice that the formulaforig is the
equation of aparabola with f serving
therole of x

y 1g trot ty
so as 12g b v c yo

Thevertex happens at

E E IE L
The corresponding value of y forthis valueof t
is

y 12gCgp to f yo
y 19 kg Yo

y tyo

y t.EE i

ffif

I



Therockhits the ground when its height iso
thatis when

19ᵗʰ trot ty
2g 0 IgE Not yo

t
2ft 2g Yo

complete squares with b 2g by

0 E yo

It f f f yo
0 ft ft 3,9
2890 t g

fE t
g



t yt F.fr



 

Project't
More aboutFactorization and Radicals

SpecialProducts

atb a 2abtb

remiffle thatCath doesnt equal b

b Ifb
a

we can findthisformula algebraically using the
distributiveproperty

atb QAA a tab

batblcatbt.azfft
thiscan beproved geometrically interms ofvolumes

Alternatively we use thedistributive property

Cath
tbd

as b É 2ab tb

a 3a b 3ab tb

p n p



Theformula forCath canbe found withthehelp
of Pascal's Triangle
catble 1
atb 1 at Ib

atb 1a 2 abt 15
3

atb 193 3 a'b 3a b63 1 3

atb 194a'btle.aeb7yab31bI I 1

a b 2 a Lab tb

This canbefound geometrically or using
thedistributive

formula

Alternatively we
write

Ca b att Cb 12
a 2al b C b 2

a Lab b

a b a 3a b 3ab b

same idea as before

a b att b 93 3at b 3 al b b

a 3a b 3ab b



Difference of squares
ar b 2 a b Catb

a

IT.LT
at Fff

Cab a Ca b b

a b atb

Difference of cubes

q b Ca b a tab b

oneway to find this is by drawingto cubes and
comparing their volumes Morealgebraically

93 53 93 25 ab 13
a ar b b a b
alarb atb b b

Ca b alatb by
a b a tab by



9363 atb a ab tby

we use
93,13 a Cb 3

a Gb a'talib tbs
atbJ a ab 5

example
factor

4 16

4 16

412 1412

a 42 where a

a 4 att

x2 4 4

x2 22 4

x 21 216 2
4



Factor
2 2
2 2

E
2

x E E

Factor



 

Project8

Square roots and some properties

Recallthat if a is a positive number

Fa is thenumber which
satisfies

Ra a

Notice that
e ray a as well

so ingeneral a positive number hastwosquare
roots and ra andwhen wewriteJa

to refer to the positive square root
Some properties

IO

Fa lal since Fumier is never negative

Fbi is not a V
forexample take 9 3 5 4

Fa I provided a b are bothpositive

Eg provided a b are both positro



ex simplify

FF
FF FTE 21 1

2 H

FEE FEE KHI

THE
FEI TF5j

2 5 hereabsolute

value isn't needed
since Xt5 isalways

nonnegative

Squarerootfunction

y F y

EEEi
q V9 3

16 4



squarerootpreservesinequalities

if O azb then O ra

Likewise if Fasb then asb

squareroots and equalities
If Fa b then Ta 5
thatis a b

Solve

I 5

notice that 1120 otherwise we wouldn't be

able totake squareneets

we square both sides to obtain

F
2
1512

11 25

7 11 11 25 11

If noticethis value of satisfies

1120
and the original equation



solve

28572
notice that we need 2 2 8 20 for thesquareroot

tomakesense Squareboth
sides

52 8 22

2 2 8 4
2 2 8 4

2 2 87 4

4 2

complete squareswith b 4 2 8
2
4

x 25 4 2

1 25 6

2 F or x 2 8

2 56 2 06
noticethatforthisrakeof 2 285
2 287
we EE IEn
2 756 47 2 2 8 C 2T6T
2L8 2 E2T

F
F ME
2 FED 54 2



Therefore whensolving anequation involving squareroots
one mustalways check that the solution
works

solve

A 5

we need 520 and 20 fortheinequalities
tomake sense

FF V 5

F5 F F 5 I

F5 5 Fx

5572 5 832
5 25 1058 1812

5 25 108

5 25 1088

5 25 108
5 5 25 1058 5

02 30 10K

HOT 30 108 LOSS

105 7 30
3

J 32
9

notice that x satisfies theorigine
equation



Solve since Fs A 14 3 2 3 5

EH 2 0

we solve for F 4 first
EH 2

square both sides of the equation

FH Cx It
4 X 4 4

48

0 x ̅ 57

0 x 5

50
zo or 5

now we check theoriginal equations
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Rational Expressions

Arational expression is a ratio fraction ofthefunctions

of forexample

1s 3

In general
we write a rational expression

as
fog

Manytimes it
is possible tosimplify a rational

expression using the rules
for fractions

be

8

af Etf

g



example simplify

2
2 53 2

5
2,17 4

5424 EE

2 4

4 4

II IT II

III IIIa



57T 9

9

1 2 5 83

CASE TEES 2

É Éx 3



Graphs of rationalfungons

why is
dussion by 0 not possible

suppose we could chride by 0
Then

would make sense Callthisnumber

a So as

Then 0 a 0

0 1

which makes no sense

another explanation
what happens when youdivide by smallnumbers

10

a
100

0

000

so the smaller the denominator
the larger

the ratio becomes
so in a sense

should be infinite



y
Undefined at x o

y a

translated by a units

fit

Iff



y a 2

titi

Division ofpolynomials
Recallhow to divide two whole numbers

44
20 28 4 5 4

multiplying by the
denominator bothsides oftheequation

we find

212 504 1
numerator number denominator remainder

Fortavopohynonialspcxsqus.wherethedegneeofpex.is
higher thanthat ofgas wehave

pas das gas tras

where d x is a polynomialwith degree equal

adogreepyggygya.fi refe



example
divide

we write

7 1 1 1 has RX

sine
degree 4 1 3

degree 1 1

dis hasdegree 2 so we write
dis as bx c

and ras has degree less than the degree
of 1 so it has degree 0 in otherwords

In d is a constant

so
txt 1 1 artiste I

3 1 at bx tax ax bx c td

3 4 at lb a t c b d c

Now we equate coefficients

8 a

1 c b
1 d c



Thefirstequation says a1I
The secondequation says

b aI
The third equation says

c 1tb ItI2T
The lastequation says

dette1tt.IT
Hence
3 42 G 1 7 2 3

and therefore

ENGINE
FEMA
2 7 2 Is
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Rational equations and rationalizing

To solve a rational equation we rewrite it so that
there are no denominators in the equation

solve
1

notice that x can'tbe 0 we combineterms

4
1

1

4 a 1 Hx

36 Hx
36 38

12 works since it is not 0



Solve

5 8 20
0

we need 4 0 5 0 and 2040

II E 1 1 4
IE 5 a

IIII 45 0

FETISH 44 52 0 G 4 HE

5 2 25 D

5 1 52 0

so 5 20 or 5 0

or x

works doesn't work for
original equation



solve
5 42

notice that can't be 9

4
If

3 5

4 46
3 5

72
a II

39 E 9 5
42 K 9

36 5 72

36 722 5 72 72

36 58
36 57

36 4

970 this valuedoesn't
solve original equation



Rationalizing

Rationalizing an expression involves removing

square
roots fromeither the numerator or denominator

example
rationalize

Fs E
rationalize

It
2 2 Eg EYE

whenthe denominator involves a difference or sums

of squareroots wemultiply by the conjugate
and use the difference of squares formula



rationalize

7

3 3 FEI

Es

rationalize

55 2

7 II FEET

EE E
aeEEI
ZCF.EE

F 2


