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| Exponem‘la! Func‘rlons

TO de.scrlbe omi'lyand in M’I’-'HEH fw‘m Ike dzar'a‘cmrrsr:ca of un expanamm! f mc{mn by anﬂIyzmgm graph PR e

S Ts descnbe oraily amz' in wmten form', _Ike t.‘karacten

s af G exponemm! i wnction by ana!yzmg its equatran s

- g o be able io maich equatfom ina grver: ser 1o their carrespondmg graphs : ]
6w To a‘e!ermmt Ihe .mhrtmn uf an axponenrml equation in w}uck the basea are powers of one ano!her o
°. T dezermme rhe .rohtrtan of an axponennaf equanan in w}uck rhe ba.se.ﬁ die nof pvwer.r of ane anotker

e g T graph dae‘a and a’eiermme 1.'1: expnnentta‘l ﬁmclron Iha.r best approxxmale.s the a‘ata

. } To mrerpre.! the graph of an expanenuaf ﬁmmon that maa’e.’.s a :rmanon, qnd expl’wn the reasoning

. .. 1o soive, u.s‘mg rechnulog}»; a contexlua! pmb!em tizat mvo!ve.: a‘u.!a that is besr mpre,s’enred By graphs af expanennaf ﬁmclmm‘ and expiam the .

}’ECI.!OHIHg . o . |
. To .s'o!‘vc prob!em.s !ha: nnra.’ue the apphmtmn af exponen.!zal eqwmmm @ .’oans, moriguges ana' mvesnnenia

® -Ib graph dota, Lmd a‘eiermme lhc exponenlra,’ fum:non Ihal best appmx:m ates the dara
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An exponential function is a function whose equaﬁoﬁ is of the form

y=ab* where a=0,0>0x6R

" Characteristics of the Graph of the Exponénﬁal. Funetion:

Function L

ﬁ - the y-iniercepf is (Df@ '_
. there is no x-intercept
2 the x~axis is 2 horizontal asymptote
. the domain is rel ) .
- the range is {¥ »0,» ER}l
+  Fora>0

. when b > 1, the function represents a Growth fimction

. The value of b affects the steepness of the graph as x increases:
. when b > 1, the curve rises sharply as b increases

. when 0 < b <1, the curve falls sharply as b decreases

. when0<b<], the function répreéents a decay function )

January 10,2013 -

Nead to Know

» There are twe different shapes of the graphs of an Increzsing .
exponential function of the form {3} = a(B), -
wherea > 0, b 0 and b #12

- Case 1: An increasing function; the curve

extends from quadrant il to quadrard L

- Case 2 A decreasing furiction; the curve
extends from quadrant | to quadrant |7

Heed to Know : ] .
+ An exponential furction is an increasihg furcionifa > Dand b > 1.

+ {hanging the parameters & and b in exponeritial fuscions of the
form y = alby, where a > 0, 5 » D, snd b # 1, does notchange the -
“nurmber of x-intercepts, the end behaviour, the domain, or the range
of the funiction. These characteristics are idendical i ofl exponential
Tunctions of this farm. . .

« An exponerdal function 5 a deasasing functionfa > Dand D < b T,

a0 e

T
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Ex. Predict the number of x-intercepts, the y-intercept, the end behavior, the domain, and the
range of the following functions:

s fw=2®*
- ?ﬂ“’*’- = -mﬁgﬁm@u S

- By E{ g Rr

it

by

Wiuch expo:zenm] Emmon marches e:m?l gragh l;seknwe Psovlde Wur reasmzmg
u)_ 5= 4{3)5“ 1_!!_} = fi:(_ﬂ-_:v)?-
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Logari‘thmic FunCTions

Learning Ouicomes:

) describe, orally and in written form, the characteristias of a logarithmic funclmn by nnal'yzmg its graph
To describe, orally and in written form, the characteristics of « logavithinic function By analyzing its equotion
To match equations in o given set to their corresponding graphs .

To express o logarithmic equation as an exponential equation and vice versa

To determine the value of a logarithmic expression without fechnology

-To soive probiems that involve logarithmic scales, such as Richier Scale and the pH scale

To develop the laws of logavithms, using numeric examples and exponent laws

To determine an equivalent expression for a Togérithmic expression by applying the laws of logarithins
To determine the approximate value of @ logarithmic expression, such as log;% with lechnology

To determine the solution of an exponential equation in which the bases are nof powers of one another -
To graph data, and determing the logarithmic fimction thuf best approximafes the data

To interpret the graph of a logarithmic, func!ron that models a situation, and explain the rea'.somﬂg

To solve, using technology, a contextial pmbi’em that involves data that is best represented by graphs af logarithmic funclions, and
explain the reasoning .

the following functions:

it % & KOO @éiﬁ@?ﬁ
ﬁwm‘% s %’3 ﬁ““f@f;
&i\éﬁ Q*‘mﬁ &g}‘(g

boy=1i2lnx

Logzrithmic Function: A function of the form ¥ =& togy x» where 5> 0,b# 1, anda# 0, and g ahd b are real numbers.

The function ¥ = logye x is equivelent to xx = 10% , 50 a Togatithm is an exponent. The meaning of log,, & is “the exponent that must be applied
10 base 10 to get the value of ®.” For example, log, o100 = 2. ’

A lpgarithm with base e is called the natural logarithm and is written as Inx. The fimctions v = log,x ¥ = Inx,and x = ¢ are aquivatent.

Ex. Predict the .‘:-ime;ﬂ:q:ats= mumber of y-intercepts, the end behavior, the domain 2nd range of*

. « A lggarhmic Rmaion has the form fi = 8 logyx, where b > 0. &
a. y = —Slogx . . are real mumbers.

= Al logarithmle functlons of the form fx « 2 fag x and )= a !r x ave these charactesdstios:

E<,ande =0 andaand &

1

o)

The curve sxtends from quadrant IV o
audrdrant | of quadrant ! o guadraot B

{xix> 0, x& Ry

rlrERy

-l & > , the hunction increases.
- a < 0, the funclion de:reases.'%

« All ingasithmic functions of tie form ) = &iog ¥ and 7x) = &in X have th_se unique charactaristics:
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Ex. Which functionmalches each graph below? Providevourreasoning.
i y=50F i) ¥ =2(0.05" i} y =6logx iv) p = ~2Inx

'b]

“u The geaph gfa lagarithmi {_uﬁ_;;ﬁ;n' ;}?:L%? S
. = a b x o A0 = inx will look e e of
i ing function, wherea'™s 0.

» Thegraghof y = log s jsa reilscion of = 70 wiThe :g'm.;ihﬂ.f}’.{: e i eBettion n'f_.

B 6_513‘}4.

LI ot

the graph of p o= (P aboutihe ey =z "0 “the graph of p =izt aboit the e y = L
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. Key ldeas
« The legarithmic function
=logpx
is equivalent te the foliow] ng exponential functmn
X = b

A Iocar;thm is an exponent. The expression Jogy, x means “the exponent
that must be applied to base b to give the value of x.” For example:

log; 3=3
since
=8
» The value of a logarithm can be determined in one of the followmg
WS

- Set the logarithimic expression equal to y, and write the equivalent
exponential form. Thea determine the exponent to which the base
st be raised to get the required number,

- If the base of the logarithm is 10 or &, you can use a sdentific or
graphing calculator,

» The common logarithenic funcion
= logx
fs equivalent to the following exponential function:
x =10
« The natural logarithmic function
y=Inx
is equivalent to the following exponential function._
x=e

» The logarlthm of a negative number daes notexist, because a negutwe
number cannct be written as a power of a positive base.

» Rary reablife situations have values that vary greafly. A logarithmic
scale with powers of 10 can be used to make comparisons betwesn
large and small values moare manageable. Three examples of logarithmic
scales are the Richter scale {used to measure the magnitude of an
earthquake), the pH scale (used fo measure the acidity of a sofution),
and the decibel scale (used 1o measure sound level).,

Changing from Logarithmic form to Exponential Form:
lag,n=x&b =n

a log,x=4 b. log, i060=3 c. ]og,a:bd .

k% : . .
& i
7N e )< ﬁ.
- Changing from Exponential toImanﬂJmmForm )

a. £=64 = b 2"3=E . . c.“a=['"2:r;%4)7=1"_

o qut}&%

..w:
v

a 32="10%
Ej:t fon, 39
/ a7

e

ig%@x%a:; a ;? m@@w@*;'”z

Ex. Determine the\ra]us ofyin thc following expozscnﬁai equa.ﬁens}ihcn vcﬁfyﬁrnnransm "
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Change ef base ideatity: Used to solve for individual fogarithms where the same base can’t be
forad.

log, ¢

=

1 -
8 © log, b

- ix, Bvaluate: o

S e 1ag_;'1n?._'4:

;9"‘ :.::

log 450 B
lpn sl Y '

XA

o

L alyeleNTEB L blogea e
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e

i
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-
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Laws of Logari‘r.hms

Since logarithms are exponents, the laws of logarithms are related fo thelaws of powers

Exponent Laws:

Product Law of Logacithms SR E R _ Product Law: x"¥" =x™" -
log, MN = log.H +log.N S n Quotient Lawe: " +x" =y
i : L Power of aPower: (#" )"' =x™

o Power of a Product: (:cu)"t =X
Guotient Law of Logarithms : DI i
) M s Power of a Cuorientr I i :'%, y=0
Iagcﬁ = log,M —log, N Ly
) Tnteeral Exponent Rule: x7™" = i" p=0
X
Power Law &f Logarithms. : S om i ”
’ Rational Exponents: x* = Yx"or (-‘{/J_E}
log MF = Plog M : .

Converr 8016* o base 2

Eg Simplify and then e*\"a.luafe each lugmﬂmccxptesszm

e oy = gl ol -7

' Iog 9 +log, 8-log, 2

oo LK oﬁ"ﬁ'% ET':;} } frf-"

‘%35“ 7" | W e

o&-r..
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Solving exponential equations

METhOd 1= Chﬂnge TO 4} COmmOﬂ bClS@ ~  Write both sides of the equation in the same
- ’ base
Qi-xu 27’4 ‘.*.2 .. 4 - Fquatethe expenents on boih sides of the * -
f equation el :
2 : ‘Determmc thc value ofthe vanab]e e

Mefhod. 2: use logarithms

f? ﬁ%g@gﬁ wm,,z%‘ E@; [ i - use log laws to simplify and isolate the variahle

- log both sides of the equations

EX) B3z 32x-1

i L it s
o o
Methed 3: use a graphing calculator i
- enter each side of the equation as Y1, Y2

- Calculate the intersection point

Ex) 52= 104

| Appl:cm‘rons of Exponenha! & Logar'rrhmac'?"EunC'i'lons

“_"Compound InTer‘esT vl
.GrawTh/Deccy v
PH/R_ich’r_er Scale ~

. . . o e
Comprmd Tieterest: The interest eamed on both thc original amount that was invetted and au} : / XK
inverest that has accpmulated over 'um: . o . e

Cognpunndmg_rm_d -] -Numher of Times InfersitE Nufd .| Lntercaf ratc pr competndiag
The fumuia which can be nsed o caicu._lale compound interestis | . ] L pertoil |
L : ; . : s S TPl T TT35A Tl pr yemr o el rate |
. =P Lowe 7 L N R . . L IETTERR T
L A=Pl+-) R T T e o N T Weehly 53 fomes paryear - 1. T o il tate
. n PR ’ Lo : T
g . R T . T . Sead-mionthly ) 24 thnes peryear - . T nnnlmlmxe
where, . A represents the fioal amount or future value N Pa— Trimepayar | L T LT
. _P represents s indisl amount (priucipai} B T - T Tinies pe year N AT
i represents the interestrate - ] R o ]
N Semieanmially - 2 times per vear
kg

represems the 'rrumber et‘ compolmdmz Pﬁnﬂda

Ry e—
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Bz, A value ofa type of sobotic technolegy depmmares:fi-;_gg;vear ; . &

4, Widtg an exponential function to reprasent the value of this mbou; technnlow} aﬁcr T
years.

b, How many years, fo the nearest whole year, would it take for the value of a rabot
which initially cost §573 000 1o depreciate io a value of $25 0007

g@wﬁ%“*@ “ﬁf 5 oo {53 7§ ) éﬁh |

10, 40, 4j[0 IO(JOOD iODOD}

,;-,g.‘.«‘:f.:ﬂVwamw}'

- Ef. Jessicabomowed $7500 from 2 bank 10 buy new eqmpmcut for her ‘band, The bank is Lo ) éi e
cgﬁz&:xxv et inverest Tate of 3.6%/2 compounded rnonihly, Jessica’s monjhh loan paymentis . 1 . '“’_”_‘

( 500 i s T

\{W_,,‘f" &, Detennine how long, to the nearest mounth, it will take Jessica to pay off the lean. The. :.
loan manager gave Jessica the follommﬁ"ﬁ?ﬁ'o?ﬁ?shc ;ould derermine how long it would take

te pay off her loan: - . R -
(1003)%—094375 : 5 . .
. i w 2 ;&@ X
Growth/ Decay .
Formula: ;
General formnl t.hat cag, laéﬁua,mfvrﬂsglmg;uo mwwl"mg@ﬂa%ﬂgw% m,ghggmm
half-life, eic,

B x : . L
A=A4C7 grasafunction AI) =4,C" |y,
where, A4, =initial amount,. A4, =amountat timtt.
C = 5 constant, 2 for doubling, 3 fo:mphng, Mrhalfh‘fe .
t = time, p=period of fime for doubling. tnplmg, halving, ete.

Ex. A patientfeelingill hada sample of bactesia tekefrom her throat. The sample conlmnsd

387 cells. Tywenty-fourhongs Iater the sample contained §012 cells. Find the doablmgpenccﬁ for
thebacteria.

A,z_aou,'wﬂaﬁs‘ic 2t :—:411;: x|

[’E o, ﬁ“ﬁ-

%@W&
'ﬁﬂ% gi,,

st
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‘The Richterscale is logarithimic —a difference in one noitin magnitude corresponds toa factor
of ton diffarence in intensfty. Fhis means thateach whole numtber step represents 2 ten-fold
increasein infensity. Therefore a nmagnitude D carthquake is ten fime larger thana magnitnde 8
 sarthquake, one hundred tiines larger thanamagmtudc '.v'carthquakc, and one thousand times
Iarger thana magmm:lz 4 carthquake

.Thc uwg,mtudc ot m carthquc isgiven, bv thc fozmula y

e

: '_mtentﬂ} and 1, 1sareferencc mtensﬂy

. Changing to exporential form provides the formula -;i =M

Ex. How many Hmes moreintense was the 1985 Mexico carthqualke (8 1) then the 1966 Turkey

iog[}{v}“hﬂﬂ,{ is fhesa.rﬁhquakt REen

i "I‘hc pH sca.ly: mezsures th::rangv: ofhydmucmon concmtta.tmnbv&eiermnnﬂv Lhc acad:tycrﬁxc
; - ‘alkalinity of a solution. The scalsmeasures from 0 to 14 withvalues below 7 zepresenting
increasing acidity, andvalues above 7 represeating mmmngalkﬂhmfy Thevalueof7 .
. rc:p:csen%s the ncutxal lew aﬁ on thepH scalc wherethe &O'Eutoms ne1thcraczdlc nor alkaimc :

‘. Similarto the Richterscale, the pHscale is logarithmic —a gifferencein oncunitof pH S
. ‘comesponds [o'a factorof ten difference in intensity. Thismcans that each whol: numbaf step
: _re;p:csmts a fen- fckf pcreasein mtmmty : i

'.' Futjmula for pH: o

: “The pH of a solution s defined as s pH .= —lon{ﬁ

where the H* m‘l:hciay&rogmmn S
L coacm&aﬁon(exptesscd as HIGEEJL_!:,;FJ e : :

- Ex. Apatientgavea urine samplcwhlchwas foundto haﬂ:a pH of 57 Wlm was the hy&rogxm
ien camcmimﬁnn?

quake (6.9}7
A )
N i e
g % .
peei f @\m oy ,;;
g T
o ggsmeé
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Polynomial Fun_c‘rions’

Learning Outcomas:

- Yo describe, oraily ana’ ir written form the characterfstics af a ponnomran' ﬁmcnon by anulyeing its gmph

.- describe, orally ind in written form, the characteristics of  polyromiad function by analyzing its equation:

. Ta match equations in a given sel lo their corresponding grophs. .

- Yo graph data, and determine the polyromial furciton that best approximates the dota

- To inferpret the graph of a pelyromial fanction that models a situation, and explain the reasoning

. To soive, using lechrology, a contextual problem fhat involves data thai is hest repres: ented by graphs of po!ynomml functions, and explam the
regsoning

Pulymmml Futiction: A function that containg enly the oparations af multiplicotion and nddition m?h
" pesl-number coeffizients, whola-number exponants, and fwe variables.
For example: y=15¢ ~3x+7, y=—Ax+8, flx}=2F -3x+4

bagrae: The h|ghes‘r exponent it o polynomial fuﬂc‘txun‘
For example: The degeee of y =2’ —8a% +5 is'3

Leading Coatficiant; The coafficient of the term with the gs‘mfa;s;l' degree in the pefynoriel Function
in standard forew '
For example: The leading coefficient in the funstion 1‘(35):—5)(E +8x -7 is_'-5'.

Censtand Term:  The fermin the pelynomiat function that hns no wrmbie i.e. 1'!13 dag-zz is @,
For mwmp.e The constant term i the funchion ¥ = 4 - 5,(2 Tx+lis't,

Linzar Function RQuedratie Funetian Cuble Funetion
A pelynomial funetion of A polynomial function of A polynamial function of
first degree, second degrez, third degree,
whose greatest exponant is whese greatest exponent is 2% whose greatest expanent is ',
T )
Stendord Form is Standard Form is Standard Form iz
f{x)=ax+b,where =0, fix}=oxt ybxcsc wherea s 0. - Fx)= o +bx® +oxcd,where a=0,
Examplas: Examples: . Examples:

yo2x-3 fpe-tact | yRaodxrd fln)s g otnsd yuInad, fm 2t s A -5

End Schavicer: Thi behaviour of the y«vnluasef‘ihe function o3 le becomes vary lorge. ¢ B

Turning Point: Any point whera the graph of o function changes from increazing - deereaging or
deeressing Fo Increosing.

12
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Polyroinial Function: 4 function ofthe fopm £(x} = 0™ + ap g 2™ %+ apo x™ 2 4+

e azk? oy a,.
Ex, IGeniify whether sach fonciion is 2 pelyaomial fisction. Tusiify your paswer, Statethe

degree, the leading cozfilclent, and the constant term of each polynomial fanction.

- }'%3xz_—2x_5_+4 -

Ex. 8, Desciibe the end behavior ofthe graph of the function f(x) = —x* - 3% + 2x + L.

o caleuiator).

or minhmum value (do noti graph o

State the possiblenumber of x-intercepts, the y-intercept, and whether the graph has a maximum
b. Which of the foHowing is the graph ofthe fimction?

o
¥ ? 5

/b:“’%‘

.

N o {y-intercept End Behavior. -
fintercepts - - R S

a f(xy=3x-5§

E . Wﬁgﬁ - %J%Q

b flx) = —2x% —dx + 8

Y
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March each gragh with the correct polynomial functdon. '_

Justify your reasoning. _
g{x) —x? et - Ex—l j(x}=x2~2x*2’ : pfx:l"
b = ——x-_’s". L M =2-mrl gl =

Sinusoidal Func’rior'ns

Learning Quicomes:
. T5 estimafe and defermine bemhmarks for rmgle measure .
. To a’escribe, orally apd in written form, the chavacteristics of @ sz'nu.yafda‘n'. function by analyzing ifs grapfz: .
- 1o Investigate the ckamctertsllcs of the graphs' of sine and cosine functions
. fo descrrbe orally and in written jorm, the characteristics of a sinusoidal ﬁmcrmn by armezmg its gm_ph .

- To identify characteristics of the grapk.s of sinusoidal functions

. T describe, orally and in written form, the characteristics of o smmo:dm’ ﬁmctron by analyzmg ity equatrrm
- . To match equations.in a given sel Io thetr corresponding graphs

- To graph data, and defermine the sinusoidol function that best approximates the data

. To inferpret the graph of a sinusoidal function that models a situation, and explain the reasoning

. To solve, usmgrecknulagy, a contextual probien that involves data that is best represented by graphs Qf.smmmdal functions, and
explain the rea.somng .

- 14
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Radian measure is an altemate way to express the size of 2n angle. Using radians allows you to
express the measure of an angle as a real number withowt units.

Coversion Ciart

Degrees 0 Radians multiply by TS—(; Radlaus o] Degn,es multiply by

L Ex. Change each dab.ree w Iadxan ang cach radian o r}eg:ee

Tix cmu-a.l a.ngle rmmeé hy onc cnmple[er::vohmou ina cucIc 15 960 m‘ 2xin m.d;a.n mea.surc. ‘ B
Need te knos\ .

+  Usebenchmarks to estimate the degree measure of an angle given in radians

v In radian measure,

1is squivalent o about 60°

1

it 15 equivalento 1807

2z is equivalent 1a 36¢°

* Perfodic Functmns' A penndlc functl _n 52 functiEn whose gmph re] eats regularly over some |ntervai of the domai

Permd. The Ienuth of. the 1nterva} of thc doma fo wmplete oue cycie i

. 'maiimwn wolue + minimurm value ;-
: L2

: o : Mu.llme thc harzzamal lme halfway hEtween i:he ﬁaxmmm and mmunum values nf E penodlc functlon.

BN Amp!:tude the distance frum I.he mxdlme to exther the ruaximum or minimum vaiue of a pennchc function the amphrude 15 always expressed asa : .

; positive m-‘mber wmascinum vahie — minimun que

2

Amplitude =

" Bx. Considerthe graph below;

DeTerm:ne ‘rhe rmdlme amph‘rude perlod domcun und
mnge of ’rhe graph

Méﬁéf% ”
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Ex. The graph shows the hieight, A metres, abova the grownd over time, r, i seconds i takes a
person in a chair o a fersis wheel to complete 3 revolutions. The nHnimum height of the ferris
wheel is 4m and the Faximm ]mght 15 33m.

[

i

Hybght fraatars)

s

e

_—-—«.“

Estimate a person’s heigh[ above the ground/at 52 seconds into the ride. -

A

Sinusoidal functions: any periodic fonctjon whose graph has the same 'shape as that of y = sinx

behavior.

Sirusoidal function is given by: R S
. y=asinb(x~c)+d
Where 4, b, ¢, and d are real numbers,
Sunnmary of the Effect of the Parsmeters a, b, c and & ;
y=asin [E}(x-c)j +d
: y:ams[ﬁ (x—_c}}frd_

emplitide = |a}:m$7mlﬂ' .
2
Petiod = 200 (for d:glea}x B
: : 25
Pefiod = —- {for radiens)

Bl
_ E&ﬁmmﬂp}memq :
e torightifc> 0 -

¥ toleftifc<0 -
Vertical displacement =&

- up£d>0 downifd <0 . :
an PR S
2
Range: minimum value: 4—a
Maximum value: 4 +a

Sinusoidal functions canbe ased as modcls 10 salve problcms that mvolve repeating or penodm n
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Ex. Determine the amplitude, equarion of thie midline, range, and period, as well as the relevant

Lorizonwal translation of the following equations. then verify your information graphicatly.

a y = 3 cos3x+1in degeea wmode [0 360, 90]{-4 4 1]

Ex Gn:en zhe followmgequauens

: mﬁm‘ sscmians ,,_mvmw e
Match one of the equamns with the fu]iowmg gmphs

a. [0, 360L3{}}[ 6, 6 1] .
aind
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Ex. Theminimum depth of water in a harbourcan e appruzunazsdby the functmn
W) = 1'2 +3 ooy 0.57 where D<r<24

& Detarminethe.max andrajnva_lnes: .
Fc T S |
e

b. Period ofthe fmwumL

Tz
F o %@W%

¢. Suttable Windowto Fiew graph:
x:[0.24,2]x:[0, 20,5].

4. Whansﬂmd.epﬂ.mfua.fzr at 2:0Gam? -
: ~
X = gl 43 g,,% *’EM

e A shjpxequlres 8.3 m of water in the hathoarto dock safelv Itis mldnmh'; whep will the
boat have to ove to prevent grounding?

Yy =S _m
w%@{%ﬂag@g N ;;‘sz@ﬁ

£ When cen the ship retuxm 1o the harbour?

&y

'*’W’n 130 %‘;

“‘7 &7 w%:} ai&@m"i g*f ggwf”%

s

’V Cozmder two set of date values, x and ¥. Plofting the data wlues 5.0, eraph results ina set of.
poiats, If the poins appsar e follow apattcm, (eg. linear, quadvatic, exponential, logarithmic,
trigonomends, etc.} the technique of regression can be used to £t the best possible curve for the

data.
We gan use 2 graphing calcufator to:
) »  enter the data in lsts
» plot the data
= calculate the ec;mmn of the type of eurve which best fits the dam
»  graph the cusve to represent the data plof

Using the data from the explore section:
On caleiator: STAT:1:Edi (s is where weenter thc data mto ]JS‘E")

EHLQ TESTS
gor‘ Uc
-3 atUPdeLor

Enter Day into L1 and Nembér of Flics into 12
1 4 (=]

=

To finé the regression equanuza‘ STAT;CALCO: E}ngcg
EéTﬁj TESTE
a:ll {avhats
FrLnRed
ExP &9
% Lag)stm

?rebs Eifter (be sie ﬁo fcl! the caiculator uhmh hsts o usc}
Ex?hg L‘)L?i e

Regressions
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Curve of best fit: A curve that best approximates the trend on a seatter plot.

”00" to 2011 in the United States (Soree: US Dept. of Health and Hu.msm Services, Centers for
Disease Contrel and Prevention, HIV/AIDS Surveillance)

R | ams
zi:, : ’_'.ei.". Cases

4120071 ar,356
2. iz008 | 51267 ]
R

S jzocal “en g3z ]
o S412887]
CE i e

LicE) = #F

or {Diggaar

i Ex The _t."ollcr.w.iné da_ta ére waler levels rec(_'aﬁ'ie'd; _D!.:l quémi:er 18 and ':19, 200.5_:.3t Oak Ba.y 'Stati_oﬁ .in_Briti_sli _Coll_.tmﬁi ._ Tlmé isin .hou?t.'_s._a.nd i_:lep't‘ti:is'i.h.ine__.t_&'s

Jrimefo ]2 fe s [¢ fro iz f1e )16 1 420 |22 24 g |2

Depth|1.010.6}0.9{1.6|12.412.9(29]2.6[2.5|2.4}23|2.0}1.5 6.9 1.0

. a) What is the sinusoidal regressu:m equaizon for the abnve data? Set an appmpnata wmdow and sketch the graph produne.d below Lk

: b) “Use rhe graph or the equation to estimate the. maximum, mnmum and mechan values, the amphmdc ancl the parmd

w29y _'_-L-;.if‘f’_“"ii@é “’”*"?f

.__é)
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Rational Expressions & Equaﬂons

Learning Quicomes:

. To compare the siralegies for writing equivalent forms nf ra{mnaf expressions to wnrmg equivaleit forms of ranrmal numbers

. To be able to explain why o given value is non-permissible fﬂra given rotional expression ' :

s To determine the non-permissible values for a rational expression .

L] To determine a rutional expression that is eguivalent to a given rational expression by mu-'a‘rp.'ymg the mitnerator and-denominator by the Same

Factor, and state the nor-permissible values of the equivalent rational expression

- Yo be able to simplify a rational expression

. To expiainwhy the non-permissible valuwes of o given rational expression zma‘ s sampI ifi ea' ' form are fhz seme
- To identify and correct errors in a given simplification of a ratioral expression, and explain the reasoning

- To develop strategies for multiplying rational expi'e.m‘om 7 7

. To defermine the non-permissible values when performing multiplication on rational expressions

- To develop strategies for dividing rutional expressions ]

. 7o determine the non-permissible vahues when performing division on rational expressions .

« To determine, in vimplified form, the sum or difference of rational expressions that have the same de;umir;amr
. To determine, in simplified form, the sum or difference of rationul expressions that have different denominalors
. To determine the non-permissible volues when performing adding and subtracting on rational expressions

s - Identify non-permissible ;ﬂalzaes in a rational ;zquarion ’ '

- Determine the solution lo a rational equation algebraically

- Solve probiems using a rationel equation '

Rational Expression: zn al gebraic fraction with a mumerator and a denominator that arc
polynomials.

Can you provide an ¢xample of a rational expression?

Whenever you use a rational expression, you must identify any vatves that must be excludedor
are considered non-permissible values. Non-permissible values are afl values that make the
denominator zero. : ) : :

Ex, Determine the non-permissible value(s) for each zational expression:

= uto
.b(m)(x 2 {K ? @ w%
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Equivalent Expressions

Ex. a. Wrife a rational mumber that is equivalent to % )

In order to make an equivalent expression, what process do we need to follow?

&

_. -Ex Ior E:ach of the followmg, dctemnue 1f fhc rahonal expressmns are ﬂq‘ulvalent. ': L il
S U&’ . .
e e L I .
. E. 3x-1§$\ _ 2._.5_1 i o

21
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- Simplifying Rationai Expressions

4, yational expression is in simplified form when the rmmerator and denominator haveno -
conanon factors

Always state the noa-permissible values of (e variablesas restrictions before simplifying a
rational expression. Otherwise, if vou eliminnte a variable or factor as you simplify, you wilt
lose the information about the non-permissible value of the variabla.

155 e L e - 59108 g ”
S xgto o

,m
ww.,...}._nm..h s e

o

ELTI R 2]

R

LTIPLY RATY 1, EXPRESSION.

Basic Steps:

1. Factor all expressions - -
2. State restrictions on the denominator
3. Cancel out any common factors -

Ex. Muttiply and si'mpl'rfy the foliowing fractions:.

it
Sk, = A
T |

ing”
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Basic Steps:
Factor all expressions

‘Take the reciprpcal of the.second expression and muttiply

- {both wnl actua[ly spend time as the dencmmator and therefore need to be stated as restnchons)
o '4 Cancel out any common factors RN ) ’

CEx _Simph_f_yéaehéuoﬁmi..._

. .?;w S ew R Gw
241-w+<1—w2 9\v3+_54w2

‘State all restrictions, for ihe second expression, be sure to lopk at the numerator and fhe dencminator for ail restncnons -

" Factor at expresswns : o
State all restrictions Dn the danommator
Cancel any common faciors |

Find a common dencminator L .
Change to equivalent fractions with the common dencmmator
‘Add or subtract the numerators . :

Nemea W s

Reduce if possiblg ’

oach an
25-1 3542 ‘*f{ﬁw%?_‘-

e

Q&saaﬂ

‘f‘?

Ex. Determine each sum or dlfference Express each answer in sunplest forrn Ident&fy all non-permasslble \ralues
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LV'ING TIGNAL E! TTON.

Rational equations can be used to solve several dlfrerent kinds of preblems, such as work-related problems where two peop!e or machiries
work togather at different rates to complete a task.

working with a rational equaticn is similar to waorking with rational expressmns A significant dlﬁerence occurs because in an equatmn what
you do to one side you must also do to the other side, .

To solve a rational equation: - s s a .
e S Nead o factar fin

1. Factor each denominator’ - ) B : L BT
. Identify the non-permissible values ) ) ST : - S R JP—

w2 =2 (z+2){x-3)
. Multiply both sides of the equation by the lowest comsmon denomlnator

2
3 ] ]
Muhiply by the LCD by the that are ch
4. Solve by isolating the variable on one side of the equation - L :
: re=2)s)- (v iE) =2
5 Ix—f-3x-10=1

. Check your answers
Cheok: both sldes equal to 0.025

s X Solve the equation. Whal are the non-permissible values?

R T,

{

e s | |
E g*ifi Tix a2 ij . | s 7 ) m _‘ r% _.;,#"-: . - :
*'gwg”m“gé- I ¢ C5) TS
e KA ]

roi iy A3
i o Eaéﬂ’"ﬁﬁ, %,waw MZ f”?@@“%“

APPLICATIONS OF RATIONAL TION

" Ex. Rima bought a case of concert t-shirts for 3450, She kept two t-shirts for herself and sold E
oo C
the rest for $560, making a pmﬁt of $10 on each shirt. How many t-shirts were in the case? ..

Y5

Buying price per ¢ — shirt: mﬂ?

4,5

Selling price per T —shivt: g'?;éa X
price p W

Pmﬁr Selling price - Buving price K 'w'zé

s
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A plane flew from Red Deer to Winnipeg, a flying distance of 1 260 km. Oa the return
Joummey, due (o 2 sirong head wind, the plana wavi eﬁcd 1 200 km in the same time it took 1o

complete the outward joumey. On thes olbEd j Jumney .the plane was able o znmnmm an
ayerage speed. 20 km/hr greater than on the return journey. -

. . ¥ the average speed of the plane from Reg Deer to Winnipeg is x km/hr, stale an expn.sszozl
E fm. e average speed of the plane from Wmmpcg to Red Deeyin km/hr,

Py

e _Wure: l expxmsmn nx for the nmé taken 10 ﬂy the i géﬁkm fmm thd Deerto Wmmpeg.' R

Ty W”%mf |
,fléﬁf 2}5% ; i(ﬁd beer 4o W/ﬁwﬂzﬂ)

Wiﬂfw[ggq;% W&@V ?( é@ ét‘é’*@%?@ “/?Q@Km/%
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