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Outcomes alaill ajlgs Functions JlgJli

1- Describe subsets or real numbers. Al e e A g8al) A Jall e ganall Cia

2- Identify and evaluate functions and state their domains. i ala) g Jisal) o Cd eil)

LYl paad
<iall /Letter dc ganall / Set Examples
/ Q 4l aeY) / Rationals 0.125,%7,2 = 0.666 ...
1 dpudll ye daeY /Irrationals V3 = 1.73205 I
v/ daaall 2ae ¥ / Integers -5,17,-23,8
w i e Y1 / Wholes 0,1,3,4 I
N 4l dlael / naturals 1,2,3,4..
Key Concept
Real Numbers / 4ddall acy)
o {xl -3 =X =< 16'x € Z} And x is an element of the given
set of numbers.

The set of numbers x such

sacil degoan 0 Juoic X g

X has the given properties...

o X slacdl Slegooo v i . ..
- : -.olbeol yosldJy x gioii

Use Set Builder Notation /4 saaall el 3a aladic

A Describe the set of numbers using set-builder notation.
As gaaal) £y Jay aladiady MY de gana Ciia

{8,9,10,11, ...}

Mr/Mohamed Taha ‘ 0566151988




Bounded intervals/ 33 g3 &) i Unbounded intervals/ 33 53aa & < yid
Inequality 4l | Interval Notations_i&!l 3« | Inequality 4iliall | Interval Notationd il ja,
a<x<bhb [a, b] X =a [a, )
a<x<bhb (a,b) x <a (—o0,a)
a<x<b [a, b) X >a (a, )
a<x<bh (a,b] x <a (—o0,a)
—0 < x < o (—o0,0)

1- Write each set of numbers using interval notation .3l Ja aladiuly slac de gana JS 1S

a. —8<x< 16.

Guided practice 424 (4l

2A. 4 <y< -1 2B. a = -3 2C. x >9 orx < -2

Mr/Mohamed Taha 0566151988
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A function is a special type of relation. Sdall o yob ggi o WIS
Key Concept Function 4l Set A Set B
. . . . ) ( \
Words a function ffrom set A to set B is a relation that assigns to 1 > 6
2’ :g1 each element X in set A exactly one element y in set B. .
X pais JShy AN & B ds ganall ) A Ao sanall (£ AN 2N
,Bhw\éyﬂn\jm@ ds gaaal) 3———3 8
Symbols The relation from set A to set B is a function. a »>9
jeoul Set A is the domain D={1,2,3,4} ~ , \ )
Set B contains the range. R ={6,8,9}
Ala A B ds gaall ) A 4o ganalf (e A8Dal)
D ={1,2,3,4} Jaall J& A s garall
R={6,8,9} .l Ao (s 5iai B 4 sanal)
Key concept Vertical Line Test (i) asficial) bdd) jLad)
Words/ psuid| Model/ 2390

A set of points in the coordinate plane is the graph of a
function if each possible vertical line intersects the graph in

at most one point.
Al 1) Al Alad) Sl A Al g giwal) B LAl de gana (oSS -

y

ASY) Ao Baalg Akl B bl Jail) g Jaiaa il i JS

T

Determine whether each relation represents y as a function of x.

X O AaS S ABe cilS 1) La das

The input value is a student’s ID number, and the output value y is that student’s score

on a physics exam.

L3Rl LA A el da o y 7 sdal) dad Sl g ¢ qidldall aaf oy jat A8y 0B ) x JAal) dagd Jia

The input value x is the area code, and the output value y is a phone number in that

area code.

Abhiall o B il a8 7 Al dad Jidl Laiy ¢ Allalal) Ja ) x JAdal) Aagd Jiad
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X Y s X A R
-6 R 2 LR -8 D
2 3 s -5 B e,
5 - IO 0 Y -
5 O e s 3 22 N T N,
9 22 6 -3
3y+6x =18 y:—-2x=5
s’ a4
2‘_,._57
8 4 [ 8% =8 [ -ANQ| [ 4 [ 8%
" 14 T
! |
8 -8 L 7
hA| = B iE .
If g(x) = x* + 8x — 24, find each function value Ay Js dad 2

Guided practice 4234 (4

Iff(x) = fmd each function value.

Mr/Mohamed Taha
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Find domains Algebraically =LI"J.I.’> JLaJl syl

State the domain of each function. Adla g9 Jlaal) 2aa
f(x) =3x* +5x — 11.

--------------------------------------------------------------------------------------------------------------------------------------------------------

() = 5x—2
&) = o 12
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Evaluate a Piecewise-Defined Function isspoil 6ss0io Wiy dosd ol

HEIGHT The average maximum height of children in inches as a function of their parents’
maximum height in inches can be modeled by the following piecewise function. Find the
average maximum height of children whose parents have the given maximum heights.
Use h(x), where is the independent variable representing the parents’ height and h(x)
is the dependent variable representing the child’s height.

Busea b ariieally gl sk (ol oo NS aiically Sk sk pad) o gia 8l (S g L5501
il A h(x) addiad agill Joha b Lasd Jaral) SO J gh bl Jan gia an AU iy jail) Basiial) A1)
ikl Jgh Jiay o1 gl paatiall A h(x) O LaS e WY Job Jiay A1 Jiall

1.6x —41.6 if 63 <x <66
h(x) =< 3x—132 if 66 <x <68
2x — 66 if x > 68

SPEED The speed v of a veical in kilometers per hour can be represented by the
following piecewise function when t is the time in seconds. Find the speed of the
vehicle at each indicated time.
A8 o Al ca ) Jial ¢ AUl) Gy jal) Badaia ANy V B jlaaad) A8 s (8 ) (Say e punul
A 8 Y e JS (B B )

4t if 0<t <15
u(t) = 60if 15 <t < 240
—6t + 1500 if 240 < 250

Mr/Mohamed Taha 0566151988
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Outcomes ploill pilgi  Analyzing Graphs of Functions and Relations 1-2

SBallg Jlgal dui bl Saldbioisl Julas

1- Use graphs of functions to estimate pd Al B ) gall i) cdUiadl) aadind -1
function value and find domains, ranges, sl

y-intercepts, and zeros of functions.

2- Explore symmetries of graphs and A g3l 9 Aga 8l J)gal) pyass
identify even and odd functions.

Estimate Function Values Jl9aJI a4 yads

Internet Consider the graph of function R shown. With more people turning to the
internet for news and entertainment, Internet advertising is big business. The total
revenue R in millions of dollars earned by U.S. companies from internet advertising
from 1999 to 2008 can be approximated by R(t) = 17.7t3 — 2689t* + 1458t —
910,1 <t < 10, where t represents the number of years since 1998. Graphs of

function like this can help you visualize relationships between real- Internet Ad Revenue Per Year

world quantities. g S0 T
ot - - . .g =R(X)
B IR e el £ gl aa Aaua gall R Adlall Sbad) Jall) (gl i Y | 5 4 - ‘g
Ltat See i i) e Ao al) il cagundil 8 4l 5 JLAY) A8 jral il AN | £ so00 [ —/
ClS pid) gan) LguBlia A1 anfjal) cpdles R il gad) Jlan) il 0Say Lada | E, EEEL L L
48al) (34 2008 (oY) 1999 ¢ 5 AN A Y] e Ao all Y (A Apadlad | €
Jidt &ua R(t) = 17.7t3 — 2689t% + 1458t —910,1 <t < 10 % /
Q#Q@M\JMGEOQSJ\JAS@@\QM\&&M&_1998.3.&3\\99‘2\.:& S ' 23sas678 0900
\ Years Since 1998

A gall Blad) b cilsasl)

a. Use the graph to estimate total Internet advertising revenue in 2007. Confirm the
estimate algebraically..
L il e 2007 (b Y pe Ao ol ail g laa) il B () B aniiu -]
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b. Use the graph to estimate the year in which total Internet  alall a3 Slud) JAai aadia) -

advertising revenue reached AED 2 billion. Confirm the x ey Al Al 4 il o)
estimate algebraically. a8 e 38U, AED Jle 2 i AT
AEPTEN

STOCKS An investor assessed the average daily value of a  4a alauly ¢ pafieal) aaf a8 om0 it
share of a certain stock over a 20-day period. The value of (1% agm 4 ganal da gl) Aol Jaus gia

the stock can be approximated by v(d) = 0.002d* — 4-‘:‘9 ) (Say La gy 20 S e
0.11d3 +1.77d? —8.6d + 31,0 < d < ABNal) A (14 ped) Aall g 85
20,where d represents the day of the assessment. v(d)=0.002d"-0.11d°+1.77d?-
8.6d+31,0< d < 20

Aufil) a gy Jiad d dua

A. use the graph to estimate the value of the stock in the dad pali & L) Jail) aadicd
10* day. Confirm your estimate algebraically. L G a8l ¢ plad) gl (B gl
Lo

B. Use the graph to estimate the days during which the L) s 8 ) el aadiad -
stock was valued at AED 30 per share. Confirm your pall AED 30 Lo ageed) Aad ity A
estimate algebraically. Loes el oy 2l

Valueof Stock N T P T P P P PP PP P PP P PP PP PP PP PR E R

B | e e e e e
-0 S e = = e e [P
= P il a8
£ 30 7 N
= iog / - L N
@ N\ e
2 18
g ...........................................................................
s 2 y
g (T e e e S B e e e s e [ [
Qo

2 04 6 B 1012 14 16 18 20 | sereeterissiseiciieieiiiieiiiietiiiitattiiaiatittasiinatasittnestsnsssisne

Number of Days
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Use the graph of f to find the domain

and range of the function.

Math Department Chapter 1
Find Domain and Range

A2l Jlae 48 el £ () Jladl) ardic)

VY

The graph

Domain/ Jal!

Range/ ¢l

Y

Sx

§-
[

Ry =)

Loy
2=
> I
)
.A
-
S—

p TN O OO
l ----------------------------------------------------------------------------------------------
|

3y ................................................................................................
P
7 f_ ................................................................................................
el T T K
{
-8 |-4 |Ol 4 Lo o N L oo
E L i O O N
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h(x)

T=

A point where a graph intersects or meets the
X — or y —axis is called an intercept. An

x —intercept of a graph occurs where y =0.A
y —intercept of a graph occurs where x = 0.
The graph of a function can have 0,1, or more
Xx-intercepts, but at most one y-intercept.

Mr/Mohamed Taha

QL o (sl Jatl) Lgd adaliy ) Akl Ao (3l
2B Ay ol N gaal) o X AR saall aa Lgd
Gay |y =0 (oS Ladie x 88Y) ) gaal) pa adaldil] diay
ety B8 x=0 (S Ledis y ol 1) gaall pa adalil)

S0 aaliy g x Y ) gacall aa Adfall ALl Joiadl)
glshﬁéséa\\g'é)néhlﬁgaﬂj'éfmﬁsijhﬁﬁhb
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Use the graph of each function to m AL Al aat A1)y JSI Ald) Jiail) andcid
approximate its y-intercept. Then find gl ) s gaall ga i) 22 oy ) saall s paldill
the y —intercept algebraically. Loy
e YR EEEE b. y
A H 0 = is"—“
/4 gl = |x—5| -1
o X
\
1 0 X

Guided practice 42 (4l

3. - 3B,
oY A ™)
5 N 5 /
W P
4 ™~ E’;h(x) =Vx2 +6
& s =4 0] [ 4 [ 8%
_4 -2 \% ?x a4
f(x)=3x3— 10x2 + 8x %o
lv
Use the graph of each function to -« f(x)=2x*+x-15 Z\J\-\ﬂlgil-,\el\ Jafiail) aadiad
approximate its zero (s). Then find its Lo b L) aa ol Ly 85 laast Wy jliual yasdl

zero(s) algebraically.
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LY I e
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2 Symmetry of Graphs LWLyl Sboil gBGS 2

Graphs of relations can have two different Guilido Juegi Olbdol duiludl Suliioidl ARG
types of symmetry. HBUUI A0 Ul dui bl Sdliioidl . pBUUIL oo
Graphs with line symmetry can be folded Sy Cuoy pudiius Jgo logh S0y gy9a0ll
along a line so that the two halves match AATE GUI ! Sutdoil loles glauaidl
exactly. Graphs that have point symmetry can J92°180 slados Wog9ai Jhoy il JBLUI
be rotated 180° with respect to a point and o olisi pubgo pradi y9s Joliig digeo Lhij
appear unchanged. The three most common SBUUI go glgii &l

types of symmetry are shown below.

Mr/Mohamed Taha ° 0566151988
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Test for symmetry _BUIL < jLas)

Key Concept

Model/ & 3taill aladiu

Algebraic Test/ =) JLIaY)

Graphic Test/ (At il jLad)
The graph of a relation is
symmetric with respect to the
x-axis if and only if for every
point (x,y) on the graph, the
point (x,-y) is also on the

Replacing y with -y
produced an equivalent
equation.

i gl -y pagsy il

graph. - A<, Aalaa
B klile Ao oY Alull Jaiail) s
JS S 13) Jasd i EEY) ) gaal) J g
265 All JEN e (x,y) Ak
o) St e Lyl (x,-y) Al
The graph of a relation is Replacing x with -x
symmetric with respect to the produces an equivalent
y-axis if and only if for every y equation.
point (x,y) on the graph, the
point (-x,y) is also on the e gily Lgdaa -x pudagg x <ida
(=x, (x, Al

graph.

1Bl ABMe (oY Al Jiail) s
IS (S 13 ey sl 1) gaal) I g
2 8 (Al Jiail) e (x,y) Adaki
,g-'t\,,\,\l\ il g.b Loy (-x,y) adaadl)

The graph of a relation is
symmetric with respect to the
origin if and only if for every
point (x,y) on the graph, the
point (-x,-y) is also on the
graph.

I lalie dBMe oY Al Juiatl) aa)
A J< S 13 adh o) Akl Jga
Al an g1 g.il,,ul\ Sl gis (x,y)

() S e L (-x,-y)

Replacing x with -x and y
with -y produces an
equivalent equation.

ydhjL@Jﬂ-x@JJXd:\;
Aalea il Lgdaa -y aua g 9 L)
A,

Mr/Mohamed Taha
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5%
Use the graph of each equation to test for Jea BLEN JLER b ddalaa JSI Alal) Jafiail) asdie
symmetry with respect to the x-axis, y-axis, and the Ja¥) Al gy ot N gl 5 x (AEY) ) ganal)
origin. Support the answer numerically. Then Lo asi & Lase dlida) a8
confirm algebraically.

) e =
—8 \_y2=1
Y I . e e
o - 8 12 x lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
W‘* .............................................................................................
—_4 _—
% .............................................................................................
— -8
|
8

~

L
X
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“ ll 24 y2=25
, 4 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
-8 Ol 4 Ba| e s e s e et e
\$4 P 4 1 N RS RUUUORRRRNUTD ), < S
e ———————————
-8
l
Key concept Even and Odd Functions 43 s 311 J) gl 5 403 4l J) 5l
Type of Function/ 4 g g Algebraic Test/ (sl JLIaY)
Function that are s 8B J1ga e 3l | For every x in the £ Adal) Jlaw A x J<
symmetric with respect A0 dIsy ol A sl | domain of f, f(=x) = f(x)
to the y-axis are called f(—=x) = f(x)
even functions.
Functions that are dga 38U Jigil) e 3l | For every x in the f Al Jla 8 x g
symmetric with respect Az J) g8 Jual) Adall | domain of f, f(=x) = —f(x)
to the origin are called f(—x) = —f(x)
odd fucntions.

Determine whether each function is even, Lagia Ul o of 450 i A 95 A1 JS callS 13) L aa
odd or neither.

Mr/Mohamed Taha 0566151988
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f(x)=x*+6x+10

---------------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Out comes aleil AilgJ Continuity, End Behavior, and Limits

Sylaily Lbsbll Jgludlg Juas vl

1- Use limits to determine the continuity of a 4 a0 adat g AN Jlal) paal cilgl) aladiad -1
function and apply the intermediate value Alaiall Adfall ddan, ol dadl)
theorem to continuous functions.
2- Use limits to describe end behavior of Jgall A hal) & gludd) Ciia gb gl aladind -2
functions.

1 Continuity The graph of a continuous A Al JEa) Juasen

function has no breaks, holes, or gaps. 9 Jualgh o g i Y ‘\-‘*4-“ -

You can trace the graph of a continuous ) @ﬁvdsﬁ&“.‘ﬁ&‘ﬁ 3 @l [y=1

function without lifting your pencil. &0 s ‘u“:“‘ Al (lal) Joadly /\ |

One condition for a function f(x) A28 o palall A1

function must approach ¢ from the left ~ ©¢* =% Ol e gl A x=c
X 2 il ) Mo 40 8 Lgad (gaa)
Oy sl Cpailadl e G 104 s continuous for all x
099 Aad (il SR p sgdag
Al (s 859l gl) J el

3 - - & 1 X
To be continuous at x = c is that the L8 f(x) A Juuat Ja 5 5 2a) / ‘( / \

and right sides. The concept of
approaching a value without necessarily
ever reaching it is called a limit.

Key Concept Limits <blgdd

If the value of f(x) approaches a unique value
L as X approaches C from each side, then the zn;

Words  [|imit of f(x) as x approaches cis L. i

grdut . U I~
(X QAR Ladie | B g daid (e G i f(x) Aadd S 1) 5 ik N

L € O X o Ladisf(x) Ailgs ol Lcila JS Cra —
lim f(x) = I, which is read the limit of f(x) as x
X—C
approaches cis L.
Symbols
jsopl Oax B g fx) A xS s lim f (x) = 1

L. o ¢ Laddl

Mr/Mohamed Taha ° 0566151988
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Key Concept Types of Discontinuity / Juai¥) g il
A function has an infinite A function has a jump A function has a removable
discontinuity at x=c if the discontinuity at x=c if the discontinuity if the function is
function value increases or limits of the function as x | continuous everywhere except
decreases indefinitely as x approaches c from the left for a hole at x=c.
approaches c from the left | and right exist but have two
and right. distinct values. Laie 4 33U Ji8 Jladi) djall ¢ <
X=C A& g ¥ Jhuail A 58 | LB x=c Lo (g8 Jlal) Aal 058, | LRIy OlSa JS A dlale A1) ¢ 65
ISy Cualis ol A0 Lagh i) 313) | s Lady ADAL (ilgs 352 g Ala X=c dis 5 gad
Sl Ca € O x ) ) pa ALY | sl Gl g bl (e € O x
Ll LopaliAe tach
Example/ Jtia Example/ Jtia Example/ Jtia

-5

Z =
/ o *

o]
O il=
>

Concept summary continuity Test / Jua®¥) jLaal
A function f(x) is continuous at x=c if it (Fad cils 1) x=c s dlala f(x) A ¢Sy
satisfies the following conditions. Al Ja gyl
e f(x)is defined at c. that is, f(c) exists. 9294 f(C) (irar € Lo ABra F(X) o
e f(x) approaches the same value from 2 C il (e gl “"{“‘ oo “J"“ F(x) o
either side of c. Thatis lim f(x) exists. 35294 !rl_r)fcl f(x)
x_)c » - - - - < -
e The value that f(x) approaches from each f(C) A C il "4""‘ f(x) s A 4"7‘“‘ i
side of c. That is lim f(x) = f(c). dim f(x) = f(c)

Mr/Mohamed Taha G 0566151988
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Determine whether each function is continuous ~ €liila) s, x=0 dis Y gl dbuatia Aal) LS 13) La 32a
at x=0. Justify using the continuity test. Juai¥) LA aladiudy

A

n
>

x,x=>0
Determine whether each function is B98Iy agd dic ¥ a) Aluatia Ay S CilS 1) Le das
continues at he given x-value(s). Justify ¢ Alaiia iilS 13) 5 Jually) LA aladiudy dida)

using the continuity test. If discontinuous, AU 8 o) 38 5 g Y &) g JLadi) £ g5 aaad
identify the type of discontinuity as
infinite, jump, or removable.

3x -2 if x>-3

2_x if x<-3 WX=73

. £ = |

v
A

v
A
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v

A

A

v

Determine whether f(x) = 2x*> —3x — 1is Yol dlaia f(x) = 202 — 3x — 1 <ilS 1)) Laaas

continuous at x = 2. Justify using the Juai) nUA aladiudly digla) ), x=2 Ais
continuity test. Jha) JLad) A A5 o g pdd) (e (§8aS
Check the three conditions in the continuity
test.
X 1.9 1.99 1.999 2.0 2.001 2.01 2.1
f (x)

Mr/Mohamed Taha 0566151988
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Key Concept intermediate Value Theorem / 4saul) daddl) 4 ks

If f(x) is a continuous function and a < b and three is a value n such that n is between
f(a) and f(b), then there is a number ¢, such that a < ¢ < b and f(c)=n.

(b, 1(b)

Euay, ¢ 2l Migh fi(b) sf(a) e n GsSicuaundad ding g < b g adaie Ao f(x) <ils 1Y)
flc)=nsa<c<b

Corollary: The Location Principle if f(x) is a continuous function and f(a) and f(b) have

opposite signs, then three exists at least one value c, such that a < ¢ < b and f(c)=0.

That is, three is a zero between a and b.

dad J8Y) o dligh 5 JLaYL oliuslaia f(b) o f(a) <uils g dduaia Al1a f(x) cils 13) 28 gall apaas fase ;Agil
byaom denng Sauf(c)=09a < c< b &y cdaly

Determine between which consecutive Sl iy paals ) ddUial) daaal) Alas ) aas
integers the real zeros of each function are Admal) 3 8l e adla J< A ddal)

located on the given interval.

a.f(x) =x3 —4x+2;[—4,4]

Mr/Mohamed Taha 0566151988
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2 End Behavior The end behavior of a function describes how a function behaves at either end
of the graph. Thai is, end behavior is what happens to the value of f(x) as x increases or
decreases without bound-becoming greater and greater or more and more negative. To
describe the end behavior of a graph you can use the concept of a limit.

Le 5 ol ghadl ¢ (nay e l) ST (oulln (05 AL & phos A AT 3l o shed] iy (8l & slodd 2
Bk gld) Chua gl g ¢ St A pa Al g STy ) ranal Cumg Algd D (B gl x ) 3 Laly f () dal! Giany

Left-End Behavior/ juu il 6sbJ1 Jgludi

lim f(x)
X—>—00
One possibility for the end behavior of the graph of a
function is for the value of f(x) to increase or decrease
without bound.

gl p pgiba alaiiun) dliSey o by (el
Right-End Behavior &Jgludl
/ g0 01 LI
lim f(x)

X—>00

Ko

y
lim £(x) = e I fla) — oo

X =+ —00

This end behaviors is described by saying that f(x) )
approaches positive or negative infinity.
dagd 3o o)) 9o A bl Jaiailt L8 jhal) & glud) cililSa) aa M-'-"l
G 08 g dslual) 130 chuag g 48 (190 (BT I ()
A Lol gl Y La v g (a5 () G U
Use the graph of each function to describe its Bl LS sl L gt AdJa s (sl Jhadl aadi)
end behavior. Support the conjecture ARG Al ) as ol g
numerically.
sl L[] sy
_ —6x’+4
f(X)-2x2+x+l " 4
i d - -
=8 |4 4 | 8x —4 12 N2 4x
14 Tf-f(x)z—:;x_z
l_? T x+1
[ 1# RN

Mr/Mohamed Taha
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Use the graph of each function to describe sl LS sl Cua gl A1 JSI All) Jiiall) padiid
its end behavior. Support the conjecture Al YL A j8l) ac )
numerically.
fuas’E AT
» 400
| | 200
By ) Y
- e J1 1 o0 =4 4 | A
f Nt 2
- 12s® = = ox+ 2] H *_

Use the graph of f(x) = xz_;x+8 to describe dagl f(x) = xz—;x+8 2 Al Jhaal) aadi)
its end behavior. Support the conjecture ‘ u-°‘ k) 1S ol
numerically. AR YL Al i) sy
é-sﬂ ﬂjj*ﬂx ................................................................................
64 flx)= T | QN T e
A o
-0.4
l
]
0.8
1
-1000 -100 0 100 1000 10000
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Out comes plaiJl ajlg

Extrema and Average Rates of Change

Jail Jarao buugiog S90ill asill

1- Determine intervals on which functions

are increasing, constant, or decreasing, and

determine maxima and minima of function.

2- Determine the average rate of change of a

function.

A0 gl Byl Jia J)gall Ladie (4688 Al ) AR paasi o]

Lo Al puadl) Jana Jaw gia dlag) -2

1 Increasing and Decreasing
Behavior An analysis of a function
can also include a description of
the intervals on which the function
is increasing, decreasing, or
constant.

Consider the graph of f(x) shown.
As you move from left to right,

f(x)is
¢ Increasing or rising on
(—OO, _5) ’

e Constant or flat on (-5,0), and
¢ Decreasing or falling on (0, o).
These graphical interpretations
can also be described
algebraically.

O (S Bl gl i) sl 1
<l _aal Waa g Lagl Adfal) Jalad cpanaly
o) ol g) Aal) Laaie a3 A1)

Oh’.u u_' 3 O.'

F) 3 easall i) Jiaih (b s
. sl Jlaagl (a5 Laiy

f(x)ess

die faclata gl B i @

(—OO, _5)

(-5,0) = dalrica 3i il e
.(0,0) X ol gl Aadlila o
Al ) ypel) A (i ppan) S

A 5 gy Lyl

Constant

Mr/Mohamed Taha
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Use the graph of each function to estimate () A e <) S8 el Ad)a JSI Alnd) Sl aadiid
intervals to the nearest 0.5 unit on which the dobliia g Byl Jia Adal) Waie 685 AN 9 3an g 0.5 < B
Lase dila) aca) A0

function is increasing, decreasing, or constant.
Support the answer numerically.

HEEEY]
~Hg(x) = x* = 3x F |
m a.g(x) = x3—3x Analyze Graphicallylsts Jalal)
L0 N I 4 OO
\J/

Support Numerically Lass Jaasl)

-11 -9 -7 -5 -3 -1
f(x)
Mr/Mohamed Taha ° 0566151988
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---------------------------------------------------------------------------------------------------------------------------------------------------------------

Critical points of a function are those points at which
a line drawn tangent to the curve is horizontal or
vertical. Extreme are critical points at which a
function changes its increasing or decreasing
behavior. At these points, the function has a
maximum or a minimum value, either relative or

absolute. A point inflection can also be a critical ¥4 maximum I\

point. At these points, The graph changes its shape, 3 point of

but not its increasing or decreasing behavior. ‘K /"Mm

Instead, the curve changes from being bent upward 3) - r’

to being bent downward, or vice versa l’"‘“i"‘“‘“
v

Oulaal) i) Ladie ¢ 6<y A1) JalAL Al 2 Le ANl A ) ol
M\ﬁ‘ﬂa@phm@ ¢ $all) aidl) cg.ub\g\gﬁ\g.'\a.'mﬂ

CioSS JalAl s 2a Mo g (aBlith i w3 dua (e LgS gl LaNIS
OSay cillaady) Al (dillaa o) didaa (5 hua g alie dagd A)al
slad) cpe A uas ¢ JalATY o3a ale g da s Adads Ly 585
08 Yy ¢ el gf w3 Cua e WS gl a3 Y (819 ¢ L
ouSal) gl JAuY Aol e Aadal sl iy ¢ &l
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Key Concept Relative and Absolute Extrema 4ilkall g 4laall calial) 2l

Words Arelative maximum of a function f is the greatest

eJ-‘.LJI value f(x) can attain on some interval of the
domain.

f(x) Wik Of oSar dad uSi A F A0 Aulaal) alinl) Aaddl)

Jiaall (a8 s B

Symbols f(a) is a relative maximum of f if there exists an

jooui interval (xix;) containing a such that f(a) > Model
f(x) for every x # 0 in (x1, X2). y
(X1, X2) 550 U culs 13) £ Aall Agdaa alic Aad » f(a) r'(“’)’ T Syt
N . o a) +
(X1, %2). 2x = 0 S f(a) > f(x) waa e gsial
Words If a relative maximum is the greatest value a ) i \} 1{1 \ i
e.j-l-'i'-l-ll function f can attain over its entire domain, then
it’s the absolute maximum. f(a) is a relative maximum of .
Wals o oSy dad ] o Adaall alial) el culs 1) f(b) is the absolute maximum of £,

Aldlha alic dad g8 ¢ Jalsll Lgllaa A f A

Symbols F(b) is the absolute maximum of fif f(b) > f(x)
for every x # b, in the domain of f.

f(b) > oS 1Y) f Qall dillaal) i) dall) A f(b)

fdaedcx#b Jf(x)

Jjoo sl

Words A relative minimum of a function f is the least
2 =gy Vvalue f(x) can attain on some interval of the

Model
domain.
Wilis o oS A il b £ A Aaall 5 jiaal Aadl \
Jiaal) a8 58 A f(x) e
Symbols F(a) is a relative minimum of f if there exists an 1(b) -
jeoui interval (x1, x2) containing a such that o1 =
b
f(a) < f(x) for every x + ain (x1, x2) " :
T PR i . o f(a) is a relative minimum of .
8 dlia s 1) fu‘{u - g Pud At A f(a) f(b) is the absolute minimum of
x#ad f(a) < f(x) o a e g5t (xa, X2)

(%1, X2) ¢t
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Words If arelative minimum is the least value a function

eJ_._-;-_Ul f can attain over its entire domain, then it is the
absolute minimum.

LBl o OSas dad jual A Aalaall g ual) daghl) cuils 1)

Adlba g i dad g8 ¢ Jalslly Lgdlaa (A £ 4D

Symbols f(b) is the absolute minimum of f if f(b) < f(x)
for every x # b, in the domain of f.

O3 f AdJall ddllaal) (5 puall daddll A f(b)

fdae Bcx b f(b) < f(x)

Jjoo I

Estimate and classify the extra for the graph  aS ¢ 12 J<I Alud) Jiaill (5 guaill] aidl) Ciia g a8

of each function. Support the answers Lase dida)
numerically.

yI111]

I"‘::,(x): X -+ 3X’+2X| .........................................................................................

S

AN
g(”- x5_2x4_2x3+3x2 ..........................................................................................
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Key Concept Average Rate of Change _ill Jara b gia

Words The average rate of change between any two
aJ-filJl points on the graph of f is the slope of the line
through those points.
s fadlall bl Jaall L gidads gl g asl) Jaee Jau sie
Opidadily Jadl) Jaa

Geometry The line through two points on a curve is called a
dwusiol) Secantline. The slope of the secant line is denoted

Msec.
d:\.q L;‘;‘ J\..\.:Ié} ¢ cjauj\ ‘._FA.\.»; ‘.;\A.\A ‘._.Ac (').\JLS.\J: JLQ.“ Ll
Miec Aol g1 éla&\
Symbols The avarge rate of change on the interval [x4, x;] is
; f(x2) = f(x1)
Joo I cor = —2 !
X2 — X1
A [xg, x5] 358 (A el Jase o 5ia
_ f(2) = f(x1)
sec X, — xq
Find the average rate of change of @ F(x) = —x% + 3x Al i) Jma Jagia 3
f(x) = —x3 + 3x on each interval. B8 s
a. [—2,—1]
F)==43x] e e e s s s s e s e s s e e ae s
s 2 1 PPN
TN
N
AT 1 12x b.[0,1]
\ t ..................................................................................................
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Find the average rate of change of each
function on the given interval.

f(x) = x* — 6x% + 4x,[-5, 3]

Physics If wind resistance is ignored, the
distance d(t) in feet an object travels when
dropped from a high place is given by

d(t) = 16t?, where t is the time is seconds
after the object is dropped.

Find and interpret the average speed of the
object from 2 to 4 seconds.

Mr/Mohamed Taha

58l A b Laa A JS A sl Jare Jagia 3n
Jbadaall

f(x) = x3 —2x% +3x,[2,3]

Aol S aid ¢ 2l ) Aaglia Jlad) a3 1Y) £l jus
O Al day & aly e gadaly Al 5 a8 d ()
Jiay &« d () = 1682 A8l aladialy ol ja (s
48 o boa gla poud g 22 o) Jalis) 2y 4300 (a3 ¢
A4 2 4 e pall
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Outcomes alaiJl AjlgJ Parent Functions and Transformations

Ssgaidlg ddwv il JlgaJl

1- Identify, graph, and describe parent Ledaa 59 Ly Lt g Aba¥) J) gl Judasi -1
functions. )
2- Identify and graph transformations of Ll Ll g ) gl el gad yass 2

parent functions.

Key concept Linear and Polynomial Parent Functions / 2gaadl 5 S g 4dadt) 4Ll ) gal)

A constant function has the form f(x)=c, where c
is any real number. Its graph is a horizontal line.
When c=0, f(x) is the zero function.

The identity function f(x)=x passes through
all points with coordinates (a, a).

ks 20 5l € Cun ¢ F(x) = ¢ Bgeally (€ AN Yy | LY I3 BAL dany a3 f{x) = x Byl A

A3 G SH(x) b e c= 0 ey ¢ B8 Bd iyl LgLiatg (a,a)
A ha
By [ T1 | | §Y
flx) = ¢| ) = x;
1
- e~
X
[} X
The cubic function f(x)= x? is symmetric
The quadric function f(x)=x? has a U-shapes about the origin.
graph.

) ) i e ddadi Jga 5 lalita f(x) = x3 dasil) A3jal)
U i g8 e al Llia f{x) = x2 Ao 0 1Y

A y| 14
)= x* —1(x) = x*

Jl -

Y

-~
~-

0\.];.

> |

>
‘h
—
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Key Concept

The square root function has the form f(x)= vVx

- F(x)= Vx Busualls (oS3 o A 3l Al

square Root and Reciprocal Parent Functions 4:la¥) 4xusall J)gall g (il Jdad) J) g8

1y j1'Y
F'(X)=ll
f(x):ﬁ'— 2 xR
P ani *L\\ o 1 1%
| ]o x &

The reciprocal function has the form f(x)=§.

.f(x)%. 5y gually (S5 ApiSal) A1

Key Concept Absolute Value Parent Function / 4l dillaal) asl) )
Words The absolute value functions, denoted f(x) = | x|, is | Model
25 21 a V-shaped function deflneq as
(x)_{—x if x <0 y
f(x) = x ifx =0
JSa Ao Ay A fi(x) = | x| W) Uil ¢ ddllaal) dal) A)a * 0 X
BSugall Ll 2l sy V 1(x) = | x|
—x if x <0
= \
f(x) {x ifx >0
Examples | |-5] =5, 0]=0, |4]|=4.
o I.‘. i

0566151988
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Key concept Greatest Integer Parent Function / 4:la¥) zaia aae i A1
Words | The greatest integer function, denotes f(x)=[x], is Model
25 S defined as the greatest integer less than or equal to y
X.
o N ¥ =[x
S gl Ly ot f(x)=[[x] W) el e 2o psi Al | TR T
X st o n Bl paia 230 o X
Examples | [—4]=-4, [-1.5]=-2, [E]] =0
oo I.’. i
Describe the following characteristics of the ALy Al L) Jasll 40 (ailadl) ciua
graph of the parent function f(x) = /x; . J:u:m? lakiliill g gaally Jaall 2 f(x) = Vx
domain, range, intercepts, symmetry, Jalail) Bl / &l 35 ) 38 g 8 el o gleadl g Jual¥ g
continuity, end behavior, and intervals on il
which the graph is increasing/decreasing.
The graph of the square root function (Figure 1.5.1) has the following
characteristics
e The domain of the function is [0,0), and the range is [0,0).
e The graph has one intercept at (0, 0).
¢ The graph has no symmetry. Therefore, f(x) is neither odd nor even.
e The graph is continuous for all values in its domain. y
The graph begins at x=0 and lim f(x) = oo.
. . . . L —
¢ The graph is increasing on the interval (0, ). N

Al Gailadlly (1.5.1 JSAl) (ag Al jdad) Adlal ) Jiail) andy 5
. [0,00) 38 2l 5 [0,00) s& Al Jlas @

. (0, 0) )y adali Ao All) Jialll s gy o

A2 95 Y9 A h cad () 13 Jilad o Al S s iy e
Jaal) B adll asaad dala bl Jia3) o

Jimf(x) =0 9x=0 e Sl Jhall lay o

X—00
. (0, 00) 35 b i Fia Al Jiail) o

> |
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Key Concept Vertical and Horizontal Translations / 4l i s 4:88Y) 4a) 3Y)
Vertical Translations / 4w ) 4a 3! Horizontal Translations / 488%) 4a) 3

The graph of g(x)= f(x) + k is the graph of | The graph of g(x) = f(x — h) is the graph of f(x)

f(x) translated translated.
e Kunitsupwhenk > 0, and ¢ h units right when h > 0, and
e Kunits down when k < 0. ¢ h units left when h < 0.
Al el g8 g(x)= f(x) + k= Aladl Sl J Al el g g(x) = f(x — h) < Al Jaiaill
a5} 32 f(x) 4 aial)) = f(x)
k >0 Je¥sngK o h >0 Je¥sngh o
k<0-\-bd§u‘¥3h3K ° h<0439d3*-‘-&3433h °
y
\ | :
g(x) = 1l + k|
:y= f(x) y=1fx
[¢) X o »
gl) = flx—h)
/
y= 3]
0 X

w gl =Mfx+h
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adla Js Jiall f () = | x| 3 ) Jaill padiial
C/au%

Use the graph of f(x)= |x| to graph each

function.
b. g(x) = |x+ 3|

a.glx)=|x|+4
B //— & //—
/ /
v \ v ‘
cgx)=[x—-2|-1 d.g(x) = |x — 2]
B //— & //—
A A

CGuided Practice asgo u.u.n.n)

—

il A1 Ja G F(ar) = a8 3 Al Jefadl) aadiia)

Use the graph of f(x) = x3 to graph each

function.
2B. h(x) = (x — 3)3 2C.h(x) = (x+2)3+4

2A. h(x) =x3 -5

° 0566151988
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Key Concept Reflections in the Coordinate Axes 4y jgaall Ao (ulsaiy)

X A8 jsaall Jga ulsaiy)/ Reflection in x-axis

g(x) = - f(x) is the graph of f(x) reflected in the

X-axis.
J5 Alsad) any f(x) 4 Aal) AU 58 g(x) = - F(x)
X A gaall
y
y=1x
0 X
gln =-Ax

Reflection in y-axis / yl ) Jgaall Jsa (ulsady)
g(x) = f(x) is the graph of f(x) reflected in the y-
axis.

Jo Anaslad) 3y f(x) 4 Al Jail 98 g(x) = f(x)

-Vg‘"‘bﬂ o5l
Yy
lgtd = f=0)] | [y = 1)
o x

When writing an equation for a transformed
function, be careful to indicate the
transformations correctly, The graph of
g(x) = —/x — 1 + 2 is different from the

graphof g(x) = —(Vx—1+2)

o BLEY) ) Al ¢ da) Je AN Adalaae 448 Sie
3 Al Sl ¢ aaal) JL @Sl al)
3 Al Jiadl e alidy g(x) = —Vx — 1+ 2
gx) =-(x—1+2)
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y [y
N=—Vx—1+2 o X
1o ST ™
i
Reflection of f(x)=v/x in the x-axis then Translation of f(x)=v/x 1 unit to the right and 2
translated 1 unit to the right and 2 units up. units up, then reflected in the x-axis.
ey dal Y & x A gaall Jga F(x)=/a oalsad) AV G g Gaanll 3a g iy f(x)=y/x 41 ))
(ASY (fian gy Cpasll Ban g X B8 ) gaall Jga (ulsady))
Describe how the graphs of f(x) = x?and Sf(x) = x% 3 Al Jhal (Bl Y Aa g ia
g(x) are related. Then write an equation for g(x) 4 daa 58 &% ¢ g (x)
g(x).
y y
=g
y=gx /4
1o A X T Lo I\ Ix
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Key Concept  Vertical and Horizontal Translations / Lul_ s Ll (aaaill) Galiay s s

Vertical Dilations

If a is a positive real number, then

g(x) = a.f(x),is

e The graph of f(x) expanded vertically, if

a>1.

e The graph of f(x) compressed vertically,

if0<ac<il1.
wiﬁ\duﬂ‘

g(x) = a. f(x) 13 « baga Lila Jase g oIS 13

O3] ¢ Lol dma g 22y f(x) < Alad) Jial
a>1
13) ¢ Ll ) AdlaSi) dny £(x) = (Al Sl

O<a<1 s

[g00 =a- 1(n), 2> 1|
yV

(o] X
g0 =2- (0, 0< 2< 1|
A\

R

Horizontal Dilations

If a is a positive real number, then
gx) = f(a.x),is
e The graph of f(x)compressed horizontally.,
ifa>1.
e The graph of f(x)expanded horizontally, if
0<a<l1.
(A8 il
, 9(x) = f(a.x) 1 ¢ La ga Lt fase g ¢l 1)
R
O 13) ¢ L) ALagil any f(x) 3 Ald) el @
a>1
S 13) ¢ L) da g5 22y i(x) S ) Sl
O<ax<1

l9(x) = flax), 2> 1|

<

2y =1

o x
lgl0) = flax). 0< 2 < 1|
\J

Mr/Mohamed Taha
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3%
Identify the parent function f(x) of g(x), B Y 4a g dikag g(x) - f(x) Lol Alal) sas
describe how the graphs of g(x) and f(x) are [ (x) W= Ja ol f(x) 3 g (%) S ) S o
related. Then graph f(x) and g(x) on the same LR gl e g(x) s
axes.

YARY!
a.g(x) ==x3 : //
— 33 Nt/
------------------------------------------------------------------------------------ Af(X) ]—- X [§ 4‘ L
.................................................................................... ,ﬂ]’b‘ 1I0
.................................................................................... / _1“ dx) - %x’
.................................................................................... 2K T
b. g(x) = —(0.2x)? NRAF NN
............................ e e \H- A
.................................................................................... NN Fi
................................................................................... g(x) = —(0.2x
v ([ 1]

@uided Practice aogo u.u.n)

P

4A. g(x) = [x] — 4 4B. g(x) = —+ 3
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Key concept Transformation with Absolute Value / 48lkall 408!} aa i gal)
g(x) = [f(x)| g(x)=f(Ix])

this transformation reflects any portion | this transformation results in the portion
of the graph of f(x) that is below the x- of the graph of f(x) that is to the left of
axis so that it is above the x-axis. the y-axis being replaced by a reflection
of the portion to the right of the y-axis.

g(x) = |f(x)]|
() 3 Al Sl (ha £ 3a o Jagatl 13 (usay g(x)=f(Ix])

s5aal) (398 rmay g x (A8 gaall Jiadl 058 | I AL Q) £ 3 Jladiad ) agadll 138 g3y
XY | sl alsadly gaall Jl o ol s f(x)
.ywi}\JM\M&Dég’é:ﬁ\

- 5 - % '
gl = 10| g(x) = £l x1)

Mr/Mohamed Taha a 0566151988
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Use the graph of f(x) = x> — 4xin G fx) =2 - 4x < Al JAal pasin)
figure 1.5.6 to graph each function. Ll Adla JS J1ail 1,5,6 JS&)
a. g(x) = |f(x)] b. h(x) = f(lx|)

by \

y| A
[ \
\l/
“T 1 ol [/l x| o X

o /N
gt =f(x)| \/T\A

Y Yh(x) = fx))
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Outcomes 1J1 2Jl1gs Function operations and Composition of Functions 1-6
&

JI9Jl cussig Jlgall Lle &luloall

1- Perform operations with functions. gl (Ao ablaal) o) ) -1
2- Find compositions of functions. ol qus 5 ala) -2
Key Concept Operations with Functions J! s As <llaal)

Let f and g be two functions with intersecting domains. Then for all x-values in the
intersection, the sum, product, difference, and quotient of f and g are new functions defined
as follows.
Lagin (340 9 Lago pa ilig g 9 f £ a0 (19S0 adal&il) B x s aaaad 13) ¢ Lagdlana adaliy (lilla g g f O a s38)
(o LaS 48 jra By ) 90 Lagliand il

Sum (f+9)(x) = f(x) + g(x) Product (f- 9)(x) = f(x) . g(x)
goJi Al 5L

Difference (f—a)(x) = f(x) — g(x) Quotient [ _ M
P douidsl 250 (g) (x) = g(x)'g(x) 0

Find (f + g)(x), (f — 9)(x), (f. g)(x) and G) X)s(f + g)x), (f — 9)(x), (f. g)(x) =

1
(5) (x) for each f(x) and g(x). State the Jaddl 83, g(x0) 5f () 0 O8I
domain of each new function.

f)=x*-6x—-8,g(x) =x

Mr/Mohamed Taha 0566151988
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fX)=x—4,g(x) =9 — x?

Given f(x) = x* + 4x,g(x) = Vx + 2.and gxX) =Vx+2 3 f(x) = x% + 4x O Ak
h(x) = 3x — 5, find each function and its Al dawsnah(x)=3x—-5 3
domain.

a. (f +g9)(x) b. (f — h)(x)

c. (f- ) (x) . (%)

Mr/Mohamed Taha 0566151988
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Key Concept composition of functions J) sl s 5

The composition of function f with function g is defined by fog
[fegl(x) = flg(x)]
The domain of f o g includes all x-values in the domain of g
that map to g(x)-values in the domain of g as shown. x g(.x) f[gzx)]
dapally g QA aa f AN S 55 Gl gy - -

. ) [fogllx) = f[g(x)] Domainof g Domain of f
g Jae 8 g(x) a Bl Allg g Jiae (A x pd ad f o g Jlaw (el [fe gl = lgt0]
pasall gall e

Given f(x) =x2+1landg(x) =x—4,find 3Sa.gx)=x—43f(x) =22+ 1 0 vaik
each of the following ok Laa

CGuided Practice aogo u.u.n.n)

For each pair of functions, find [ f o g [(x), S[geflx)s[fogl(x)cdsd ezl
[g°f1(x),AND [ £~ g](3) [f°9]1(3)

f(x)=3x+1,g(x) =5 —x?

Mr/Mohamed Taha ° 0566151988
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[g° fI(x)
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C Find a Composition Function with a Restricted Domain atio laJlow dSpo dJls sl >

Mr/Mohamed Taha 0566151988
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Find two functions f and g such that h(x) = i o < h(x)=[f ° g](x) oS Cumy g o F Cuilial) 2
[ f o g ](x). Neither function may be the F()=x Bulaal) AN A Guallal) gan) ¢ oSS
identity function f(x) = x.

a. h(x) =x*>-2x+1

Mr/Mohamed Taha ° 0566151988
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Use the graph of f(x) and g(x) to find g(x) 9 F(x) Caball cpitad) cpbialil) ardiu
each function value. Adla JS dad alay

f+9)(2)
f —9)(-6)
f-9)@)

f
5)
(fog)(—4)
(g °f)6)
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Outcomes alaill ajlgi Inverse Relations and Functions dwuuwsall Jlgatlg Sdeall 1-7

1- Use the horizontal line test to determine Lo AN S 3] La daasil 88Y) Jadl) LER aladial-]
inverse functions. Aause d)a
2- Find inverse functions algebraically and Ll g Loes Apasal) ) gal) ala) -2
graphically.

Al
AJdsxll  Table A B Js2»)) Table B

Tickets y513U1 1 2 3 4 6 Money spent 2 4 6 8 10

($) Cudail AT T

IEYOLIVN 2 | 4 | 6 8 10 Tickets 411 1|2 | 3| 4 6

1 Inverse Functions The relation shown in Table A is the inverse relation of the relation shown
in Table B. Inverse relations exist if and only if one relation contains (b, a) whenever the other
relation contains (a, b). When a relation is expressed as an equation, its inverse can be found by

interchanging the independent and dependent variables. Consider the following.

CilBMal Giaatig B J gl (8 Ao gall A8l dpuaSal) AB3Mal) & A Jgandl A Ao gal) ABDal) () ApasSal) J) gal) 1
ABMal) o i Ladis g« (a, b) 5 s AY) JaiS Laly (b, @) (A5 Jaldd ¢piBblal) gan) S — 1) Jadh 1) dpusSal)
(b La Jall ¢ Aalal) el piallp Adiional) el piiall i SOl A (e deaal) LgI8Ne alay) ¢Sy Adilaa 3 ) gaa
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Relation 4&al) Inverse Relation 4susal) 48Mal)
y=x*-4 x=y>—4ory*=x+4
y
v s 5 -3
-3 5 7 0 7
2 0 =r- e AT '
7 -3 -1
-1 -3 5(
x -4 0
0 -4 — Pl [/
(y=x; 3 1
1 '3 Va |—'—' ‘
5 0 y ly?= x+ 4 0 2
[T 1] 5 3
3 5
Key Concept Horizontal Line Test (8% kil sl
Words A function f has an inverse function f ! if and Model
2 1 only if each horizontal line intersects the y
graph of the function in at most one point.
JS adal 13) — Jah )] f -1 dpaad) A)al) £ AdJall ¢y oS =T
(A& Baa) g Adaki L& AJall ) Jiadl) pa 88 aliicia = .
I VA
Example Since no horizontal line intersects the graph of 4__/
Jtio f more than once, the inverse function f !
exists.
f adlall bl Jiail) aa 8] afiia (o) adalihy Y 4df Lag
L ASal) A)AN) an 63130 ¢ Ba (pa SIS
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Graph each function using a graphing Gab g e Al Sl Apada aladiiady Loby A1a JS Ja
calculator, and apply the horizontal line ¢ 8392 ga AgeaSal) Adjal) ils 1) Lo yasit B8Y) Jadl) Ll
test to determine whether its inverse Y ) pad Q)
function exists. Write yes or no.

a. f(x)=|x—1| b. g(x) =x3—6x*>+12x—8

S b >

2 Find Inverse Functions If a function passes the horizontal line test, then it is said to be one-
to-one, because no x-values is matched with more than one y-value and no y-value is
matched with more than one x-value.

If a function f is one-to-one, it has an inverse function f~1 such that the domain of f is equal
to the range of f~1, and the range of f is equal to the domain of f~1.

Domain of 7 ' Range of f
S .
X 1(x)
-~ | —
G o WRTR g
Range of f-' Domain of -

X o O Allig ¢ 1maa) gl aa) g AN Lgd) 1Y) U ¢ A8Y) adiiacal) Jadd) L) Adal) cjlial 1) dpasal) J)sal) ) 2
X (e Baal g cpe ST Lgda g BRI Y Y ag ¢y add e Baal g (e ST Lga (o (BT Y

foag e F1gaallyglue flae (S Gun o f 1 Apual) AdJal) Lgd (583 "M an) gl aa) 9" ) g0 Coaf Adial) il 1)
L Jlaal U gliaa

Mr/Mohamed Taha e 0566151988




o

o 52 Math Department Chapter 1

Key concept Finding an Inverse Function 4xsal) 411} slay)

Determine whether the function has an inverse by checking to see of it is one-to-

one using the horizontal line test.
bl HLad) Laadiieea Man) gl as o Ad)a CuilS 13) La A8 jmal (RN A (pa G gSaa Adlall S 13) La das
(A8
In the equation for f(x), replace f(x) with y and then interchange x and y.
Y 3 X O Jab a5y o F(x) Jaede f(x) Aalaa (2
Solve for y and then replace y with f "}(x) in the new equation.
Sl dalaal) & f1(x) 2 y Juiad Ay dal e dall 2o
State any restrictions in the domain of f 1. Then show that the domain of f is equal
to the range of f ! and the range of f is equal the domain of f ..

,f'1dla..d}9b.ufguab‘f'1 gm},u..fdtyoigﬁeﬁ‘f-ldtygh 398 o) aa

Determine whether f has an inverse aad ¢ Ll S G ¢ Aguse Al £ Adlall (LS La das
function. If it does, find the inverse function Ll Ao 298 (o) S35 dpasal) AdJa)

and state any.
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c. —16+x3
d. f(x) =—
Key concept composition of Inverse Functions 4xsal) J) gall qus 53
Two functions, f and g, are inverse functions if 13 ka8 5 13) Laguzand (pitse (pillag o f Gllial) ¢ 6
and only if cuils
e f[g(x)] = x for every x in the domain of g(x) 98(x) dae A x K flg(x)]=x
and f(x) Jae A x IS g[f(x)]=x o
o g[f(x)] = x for every x in the domain of f(x).

Show that f and g are inverse functions. OlasSlaia il g g f O

f(x) =x2+4+10,x>0;g(x) =Vx—10
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x
f(x) =18 —-3x,g(x) = 6 — 3
6 6 - 6 6 1. oui
Show that f(x) = —, and gx) = ~+4 Gl g(x) = -+4 sfx) = o el
are inverse functions. OliuSlatia
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