Unit 1 - Functions and Their Graphs
Q Chapter 1-Review of Functions and Their Graphs
Notes Packet

y This graph has two names. It can be called the W-%M
51 “y
) | Y | Coordinate System or the CAYq €210V _ Coordinate System. The

3
2nd quadrant _ Ist quadrant

f* —— horizontal number line is the x’ Q:LlS and the vertical number line is
n in (0,
------- I S 3 X

SAS2TAT the j" Q£\§ . The point that occurs where the axes cross is called the
3rd quudmmri: 4th quadrant DY‘ 0\\0 0 (-5 :3) and (3: -5) are examples Of C ODrA/‘ W?

J .
] or m Aj\f Q i!m! S The axes divide the plane into four quarters, called
WK&M. The points that are located directly on the a )Sj;s

are not in any of the quadrants.

% Plotting Points

Plot the points and state the quadrant.

’@A(-s,s) B(2, -4) ¢(5,0) D(-5, -3)
I a4 ® XOXT§ - T
E(0, 4) F(0, 0) 6(-2,2) H(-6, 0)

Vol wgn X X015

’P“\i&,& % . Graphs of Equations

A relationship between two quantities can be expressed as an (:%\A&/“m ) with two V0 ‘ M \TS
such as \ll & "‘ X Xz' A SB\UJHDY\ of an equation with two variables, such as x and y, is
written as an OF(XC YCA \0&,\( . We can also say that the solution ) G'F\Sﬁ'es the

equation. Example: Is (3, -5) a solution to y= 4 - x*? How do you know?
AEN

g i Beraude born Sides art cquacl,
:52HER) the, ovhered paic [3,75) Sarishies
2oEH=q e equention.
@) oamon |
~ The graph of an equation with two variables is the St 0‘{' A\ ‘O OW\AS whose

coordinates S (S f‘ﬁ the equation.

Name: ZWJ\ Class Period: Janikaoa®



Examples: Without using a calculator, graph the following equations. Eventually, we will kno\y‘ h
graph these equations using different methods. For now, we will use the 10+h
method. Choose 5 points, substitute in each number for x, use order of operations, and solve for Y.

OW {4 A

\ \" N
*A common question I always get is, what points do I choose? Choose 5 oA P OW\S |
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Hw % Intercepts

An x-intercept of a graph is the ¥

An y-intercept of a graph is the
X-coordinate of a point where the : R y-coordinate of a point where the
graph intersects the x-axis. The TN %: S graph intersects the y-axis. The
y-coordinate corresponding to an BT o T A AT X-coordinate corresponding to an
x-intercept is always __Q_ :i: y=4-22  y-interceptisalways 0
(¥.0) | (0.%)

Example: Find the x-intercept and the y-intercept of the equation y =4x—3 .

Find the x-intercept: Set \|= 0

D =4Yedr S D= thXelt
3 3 7 9 |%k0)

X=2ly

\Vﬂm £,
-3

-

Find the y-intercept: $6+ X =0 L]




mm | x-int(s): | |
m- x-int(s): | (0, 0) x-int(s): |(-2.0) (2.0
Mnlm- Ly-int(s) | hone ] -int(s) | (0,0 cint(s) [(0,- %)
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Recding a graph:
Y] Hundreds of Coins Collected per Year
| cHris
b 8
3y
S 6
2s
Sa
’ :
A
£,
= -
o 2% 2011 2012 2013 2014 2015 0186 x
Year
i V) |
1.) What was the difference in coins collected by Chris and Henry in 2015? l 7200 oin N l
Hoo (00

2.) How many months did Chris collect more coins than Henry? 3‘ cars = EU m Oﬂm
3.) In the years 2010 and 2011, how many coins did the students collect together?

1010 el 1200+ 100 = [ZG0O (oms)
20\ * L0V + 800 = 140D |

’P“l“:‘: ++ Relations

A_LE1afion is any set of ordered pairs. A relation is a set of inpu‘rS‘ and
OWtputs that are related in some way. The set of all inputs ( X-V msACS‘ ) of the
‘ = .
( ordered pairs is called the _ﬂﬁm&ﬂ_ of the relation and the set of all outputs qjm_m_c_g__) in

the ordered pairs is called the _{ (\\ l% £ of the relation.




¢ Functions

A relation in which each member of the O\OWUM(\ (x-values) corresponds to exactly

member of the _\ Ovﬂ% € _ (y-values) is called a X\M\ chon

Function - Relation -

A B

Every % 1S Paired Eatn X asS more Houn
With only one y-vaiue one g-value (repeom"ng X'3)

*Repeating _ }— VA\UES means that the relation is NOT a function! Repeating \I Value S
are okay and may still define a function.

Characteristics about Domain and Range: Match the following words to either the domain or range. ‘\
Domain: Range: Right Quiput ALt
(e £+ “Pight
L ‘e p ‘9\(\’ Input Independent Y-Values
e = *
\“pW\- Ous I Dependent X-Values

-Y-Values “N-valuts
- Indgprndat - Dependonk Input ()

‘ Quiput (y)
| Functions can be represented in four ways:

1 _Vexrbdiy

- a sentence that states how the input variable is related to the

output variable

2) N\MY\LV\C(MN
3) 60 bx)\(\,\Q(L\\\J
4y A (Atb(m (L\\\l

- tables, a list of ordered pairs, or mapping

- horizontal axis - input values, vertical axis - output values

- equation with two variables




corresponding to the datal

ou are stuck, make _Drd{ ted 0 ALS
|

ype 1: Functions Given Verbally

Determine whether each of the following situations represents a function.

a.) The relationship between degrees Celsius and degrees Fahrenheit
Funehon- every degpree C (orresponds 1o one degree

b.) On the moon, items weigh 1/6 their weight on Earth. The relationship between an e giweionon
Earth and its weight on the moon.

Funtion - evexy Wel g on 4w moon coxres pond) v 0Ne
Wﬁ%\f( O\Q Earihn.

c.) The students in this class and their siblings.

Lelation - some sty may have fe S ome 4 of Sibl'inﬂs

Type 2: Functions Represented Numerically

%Forbes magazine published a list of the highest-paid TV celebrities between June 2013 que Order‘ed paif’s fr,om fhe graph on .rhe Ief.f:

%" and June 2014. The results are shown in Figure 1.13.

Highest-Paid TV Celebrities between June 2013 and June 2014 ( Stern, Ol 5 ) (Wi nf rey, 8 Z )

Ez ﬂ g‘ &7. g 2 (Cowell, 95 ) (McGraw, _gl—_ )

oo i $95 million  §90 million

g8

Earnings (millions of dollars)

$32 million  $82 million q O
ol (Beck, )
0+ —_—
Howard Simon Glenn Oprah Dr. Phil
Stern Cowell Beck Winfrey McGraw

(95,5)
(95, ¢)
(4o, B)
(%2, w)
(32, M)

Domain Range Domain Range

Fundivon Felonon Onty




Examples: Determine whether each relation is a function.

1(1,6),(2,6)(3,8),(4,9)} 1(6,1),(6,2),(8,3),(9,4)}

Funchon Reloohion
Input  Output Input  Output (o U)
|

S =
B (3:"\\ 5 (,lcg
T (M1 l<:_5 (1-5)
Functon
) 2= (1,9)

: S T T

e :: (44, 1)

l‘g‘%\
Relation  (317)

Ketaion

Type 3: Functions Represented Graphically

Not every graph you see represents a {\\)Uﬂ ¢thion

{(1,2),(3,4),(6,5),(8,5)}
Funchion

Input (
Ole
2, 6 (z‘u))
4/-3 (L\l’3)
Function

Output

ik i

. Remember, each value of X

paired with one 5‘ VAU ona graph, you can see and determine this by using the Vevtiea

can only be

e
¢
J

line test. The VLT says that if any vertical line intersects the graph at more than one point, then the

graph does not define_\| Q1§ (A fun cion of

Examples: Using the VLT, determine if each graph represents a relation or q function.
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Pelation

Pelation



4: Fu'ncfions Represented Algebraically
L) GEt V) by Hself (Wolate )

2) Deferpune, if every x will 001y e pored

wirh one Y-
y=3x-1 20 =ix2 —dx—~) 5x-y=10

\ t2 N S% oS

Funohon v e %5_)(’_%\0
Function v Y= 5% -10 Funchon v/

R 5 2

ﬁl:ﬁ\rfx PRI V= =X %
\I:’\B—TZ Funchon v/ Fun ction v

¢ Relation X

SHW PG l-Sunc‘I'lon Notation

When an equation represents a funchon the function is often named by a letter, such as :[ ' g ; H
Any letter can be used to name a function. Think of the domain as the set of the function's _OW i ;zud’S

|
| and the range as the function's __[_D_p_u,j'_s_ If the function is named f, and its input is represented
by x, then the output is represented by f(x). The special notation f(x), read “f of x," represents the

value of the function CVa ‘\X&/'\-{d at the number _ X_ .

) input
Example:  f(x)=x+5 X= ‘n‘ﬂ(x‘\' Va\UES 1‘_(_}_'<_[)= O\N\“‘OW‘\' VAlUueS
ar
)
Input Function Notation Output | Ordered Pair
0 . |£[)z0t5 ) SIS
| e B =2 ((32)
8l 7 fEeslrS f i)
L5 Plk5)=1.5¢5 L6 (1.5.05.)




Examples: Given the following functions, find the following. \ bs
| Jour input incudeS o X,

1) f(x)=x*+3x+5 [ Jour OW\")Wf w\:\l alio
inawae an X
a) f(2) b.) f(x+3) c.) f(=x)
z -
fl): (D)5 CeB) = (ka3 Fl-x)= ()23 Y5

:L\\gms = (XtBAXEDABX A+ S \ﬁ_b_ﬁ’t_ﬂ
T XP40Xta 4+ Xty

|
' a) £(2) b.) £(80) c.) f(x-1)
|
|
|
:
|
|
|

2) f(x)=vJx+1-5

fl2): {72 +\ -9 Flgv)= {3041 -5 EX-1)= JXHpr -5

(30, 4)
<
2 W
3.) Evaluate the function f(x)= B 2—1 at the given values of independent variable and simplify.
X
g ARG b.) f(=x) c) fO+ 1)
2= 203) -1 = 3(4) £10) = X2 f0):3L02-1 = 31 < (7]
(-3)* 9 (-x)* (e
= Al 1o g%t 5 T Xy do not ﬂﬂ:s___ﬂ_..(?’y:‘ 22l =
q 9 e (and out! (2) 4
Wpott b = 24 0= 340 o (|4
4k ginding Values for which f(x)=0 A 4 d q
Ex.) Find all values of x such that /(x)=0. Ex.) Find all values of x such that f(x)=0.
s DPOAT e _ieg——{z KGR HER (aa
f(x)=¥x=2 J'?)_ s = = ik =289 y 2 \(q/-\,
)
Input = X Output = D Input = X Output = 0
L K= 2 X=1% |
) HW 8l
ITHW p oy 7 ,
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"+ Obtaining Information from Graphs

" a.) Explain why f represents the graph of a function.

) e (™ph passes He vertita
Wi el

b.) Use the graph to find and interpret (8).

f(R)=100  After R yeavs, fe ave

Cewl ok was L00mMm

ot b\ood.
c.) For what value of x is f(x) = 350?

£0X)2350 whwn %= (6.5

)

< Domain and Range of Graphs

1. Square Brackets: indicate endpoints that ARE included in the interval

2. Parentheses: indicate endpoints that ARE NOT included in the interval

¢3_ One of Each: means that one of the endpoints IS included and the other

endpoint IS NOT included

4. Infinity —oo or o: ALWAYS use parentheses!

a.) o never ends! Therefore, there is no endpoint.

1200,

200

-

T Cell Connt and HIV Infection

1000 Asymptomatic Stage
£3 Fow or 00 tymploms presest.
2=
CE 800 Symptomatic Stage
5 ° Symptoms begin or
Z 5 600 ge! werse,
EE 4ot AIDS Cliieal
L i
<l Disgmosis

y=fix

e ke, 1
10 11

(RS (L NS N B — R
g3 ey 07 8§ ¥

Time after Infection (years)

Example: [-1, 6]

Example: (-7, 4)

Example: [0, 6)

Example: (-, 4)

b.) (~o0,) is read as " \EQANVE '\nﬁmhﬁ 10 PUIITE inﬁ\n]’mj

¥ Domain:

Range

Range:

Read from | € to !\i % ![LZ}

The furthest point included on the left to
the furthest point included on the right.

Read from _bﬂmm_ to ‘ \ zp

The furthest point at the _bm to
the furthest point at the jj}(}

"



There are two ways to write a function's domain and range: interval notation and set builder notatig

Example:

¥ Range: Outpats
Tevm ST

o8 V-axis extend
from 1 to 4, inclusive.

Interval Notation

&

‘%‘%——_\
I\L2°3 .48

Domain

[, 2]

$x1-42xe

Set@ i

Domain: lapats on
X-axis extend from
“4 10 2, inclusive,

Range

L1, d]

tylreyeys

Examples: Use the graph of each function to identify its domain and range. Write in interval notation.

a.

v bo | c..... STPNSOY S JA— -
s st it i e
‘ a1 F
: B o i
Y =il ' AR
f k/l"_ B3R :.‘.. .:. : e ;
7R —+= X 2 T ———t—t—t—> ) " v et X
S4-32-1 173353 S22 1123355 imSmdelegelyl 12135
-2 =21 A8 B2 B I -.'.}.......:_ % BN ] KR
-3 -3t 2o 1 R S 1 B B Ry
-4 -4t M R P 51 L T
y st il ) e e V.o FLpOKTY
= 5 b i —ZM‘-}."H'-— e
Domain: Range: Domain: Range: Domain: Range:
Eth E0‘3] ( 3'2'] ("7:'] L2 I» [‘15__]
d. » e ¥ f. 5:‘.
sl ST iv=m) o ¥
y=fisl + al
3 3t —
\ 2J. st 5 2+
;\ 1+ o= 1t
N : + + 3 S - + - 2 ; ‘ , LAt & A e ' A A A A 4 x
S-432-,] 12348 0 S54-32-1,1 12345 T TaNY ¢ Siieens
24 -2 2}
=3y -3 al
] 44
S31 54 <r
AL =
Domain: Range: Domain: Range: Domain:

(%, 4]

(o/%a)

22%5} [0%)

The decipnals between aYe
ok inauded in e rangc

(%2 07]

Range: q)




- W

— Y - —— + + -
‘ 3 1234 '5~4-3--1_:312345
‘ ey 3
3 -4
¢ ) -6
L !
Domain: Range: Domain: Range: Domain:

5.8 () 2 [—5—,; (=6, GH 350y

AW oty

*+ Analyzing Functions

Swine flu is attacking Pittsburgh. The function P(t) = 91 - 4, determines how many people have swine flu

y = flx)

Range:

=220

where t = time in days and P = the number of people in thousands. When you have enough information,

graph the function.

a.) Find P(4). What does P(4) mean?

Pu)=4(4)-4  AHerd doys, 32,000 ptopie in
=13 =4 PitFSbwr gh Ll have Hhe Swine fiu.

.........
=3 5 SR S8 S Tt B B S

R e T N T T S B I3

=3 4,22)

b.) Find P(t) = 23. What does P(t) = 23 mean? |
73:4¢-4 After 3 days, 23,000 peopie in HHHH
) PittsbUrgh will have fine Swine fiu.

A ACEEES
’CT a (3 ) 2.3\

¢.) What is the domain? What does the domain mean in this situation?

The domawn 18 'Eo.m\ - The days Sovuone can get flae Swine £l

Stavts ot O and | ast foever.

_d.) What is the range? What does the range mean in this situation?

ﬁ N
“)TW& fv"n(ﬁt s [0| ) . Th WYUDRT o Pfopu wWifh §wine F\\k Storts

O O 0 N INRCCE 0 InfuFe oy 0F pedple.




% Increasing and Decreasing Functions

s Rises from . : . MHorizeatal from
Increasing = | o .'. right Decreasing - | ,:"'".'."'i":' Constant Taft o right
\ ¥ .r
flx)) ond flxg)

flx))$---= N .
f(xa) == ==q-==2 E i

1 '

X \ 4 b
Xy x>
|- jo———i -

When stating increasing :

and decreasing
intervals, we use

dl CS
only and always use the
values

v

251
201
IS.»
flx)=x*=3x 10

5

),

Examples: State the intervals on which each given function is increasing, decreasing, or constant.
a. v b. v
) TR {0, 2) belongs to |
34 fix) =3} thegraphof /3 5
{0, 0) does not,
3t
Il SR . y = fix)
R EENEEE PR Sa52 12345
i - )
£31 =3
__.-. -4
—3-} -5
Increasing: (0, 2) Increasing: (0 b<)

Decreasing: ('DQ;D\ : (.Z.VQ)

Constant: NONE

Decreasing: ) ON €

Constant: (-, 0

& Relative Maxima and Relative Minima

ARLnelia N e

maximum/minimum, also

known as a \ 0Ca | maximum/minimum is defined
as the value of a function, within the (A0YY\AAD ,

1 1
which is greater than (max) or less than (min) all of the -5 -4 -3-2=1,

-
Yeai)

W da LAY D

0 [ o

e
gEs

Increasing: (-ba1) , o) J

Decreasing: (-| ‘\

|
|
|
Constant: oV € i
|
|

1 1 1 o b

other points in the vicinity of the graph. You write the

highest (or lowest) point that you can SCC

Use the graph above...

AW parta

Relative Max: ( U.%\

-2
-3
—4
-3
-6

el 1.0 T4

]
3 4

-
o

50604 9

Relative Min: ( 21 'L{w




e word SYTNMIEIAL comes from th Greck word synmetria meaning {1€ SV AR AIUTe
There are three types of sy

mmetry that we use with graphs. Each type of s
certain kind of function. They are:

ymmetry corresponds with a
1.) Symmetric with Respect to (WRT) the y-axis:

The graph of an equation is symmetric WRT the y-axis if for every point
(X, y) on the graph, the point (-, y) is also on the graph.

When an equation is symmetric WRT the y-axis, it is also considered to

be an QMLH function.

2.) Symmetric with Respect to (WRT) the x-axis:

The graph of an equation is symmetric WRT the x-axis if for every point

(X, y) on the graph, the point (x, -y) is also on the graph.

Typically, the graph of an equation that is symmetric WRT the x-axis is

not considered to be a function. Why 2 D(€S§ Not pa“‘ fhe
Verhicod \ine e85+

l
i
|
g

3.) Symmetric with Respect to (WRT) the origin:

< The graph of an equation is symmetric WRT the origin if for every point
(x., y) on the graph, the point (-x, -y) is also on the graph.

v When an equation is symmetric WRT the origin, it is also considered to be

an OAd function.

*Think of the graph flipping 2 times. This means it's symmetric WRT the
origin.




%\JN\\QMHO

Examples: Determine whether each graph is the graph of an even funcﬁqn, an odd function,ora %
function that is neither even or odd. For the ones that are neither, explain why.

a. X b. ’ & ,‘ A ‘. I : A
T | & l
U even none even  nong

Finding Even/Odd Functions Using an Equation Only

To test for symmetry, substitute ~ X in for __X_ and simplify.
- If the equation stays the exact same, the function is an (LVQVW function.
- If the equation all changes, the function is an _| )(i d function.

- If some of the equation stays the same and some of the equation changes, then the function is
\\&LXLY  an even or odd function.

)
Examples: Determine whether each of the following functions is even, odd, or neither. Then, determine \3
whether the function's graph is symmetric with respect to the y-axis, x-axis, the origin, or neither.

(We can check our answers graphing on Desmos.com)

a) f(x)=x"—-6x b.) g(x)=x*—2x ¢) h(x)=x*+2x+1
£ C%>-Le(-x) gExy= (XY -2 (=0 W) = (X0 1 20-X) + 1 ;
K rlX S = XE -2t 1
|
NEner »
d) f(x)=x*+6 e) g(x)=7x-x f.) h(x)=x"+1

CX) = ()2 + q(-x)=1(-x\5-(—x\ XY (-X) +
T XL ST = - x5t |

*See any patterns? \,00\( &* )Ih’é PD\Nf(S‘




¢ valuating Piecewise Functions
S 0

\Q that is defi .
at is defined by two (or more) equations over a specified domain is called a

"/pﬁ;@\ﬂsa function

The cost is $20 for up hl and

c) = {20 Ho=1=60 ‘including 60 ealling minutes.
20505 — if t >

' 40(t — 60) if > 60 The cost is $20 plus $0.40

per minate for additional time
for more than 60 ealling

$20 for $0.40 times the number
minotes.

first 60 per of calling minutes
minates minute exceeding 60

Examples: Use the function that defines the telephone plan to find and interpret each of the following:

) = {20 0 = 1 = 60  BEtween O and kO
20 + 0.40(1 — 60) ift > 60 areo\’rcr Mon kO

C(30)= C(100) = C(80)=
’ 290 % 0:40(100-60) 270 + 0.40(80- L O)
-_7/04_03_\((4\0\:'[,0{’\0 =’LO+0H('L0\ SNLOY

g —-m

Evaluating Piecewise Functions - Based on the given piecewise function, evaluate the following.
x-8| ifx<-6
Given a(x)= Dx—x i —6<x<1, find each function value.
—4x+7 if x>1
1. a(8) - ,‘_' (3\1_—, 2.jafl): . 2.(-‘) ,(ﬂz
13 : ~\ETG 32
Clesppa BIES ==
?‘““7)-, |-7-81 =~ |-1s) ;'2(‘3’ - 202) - (-3)?
= ;@ = 'l.’ -q = -ls
~ s a(—l) 218 R) 6.o(2]2 (20 - M3
LB A Al T -9q R
% PR #3 =-q40 =|-L
AW de’ \\




Graph the piecewise functions defined by:

8 3 1 pak by
RONTI 5 %, ST S0 | 9 3 W | flx) = { n
Jix) {4 kel X&2HE XD -
Ya 'Y
6 x \\{ xl \l_ 61
3' -1 1Y 1 1Y o 51
B G ? 02 2|y )
31 et ot
' &
‘-6':3-“/-524{’-15“56 ‘ ‘-é—é-i»i-i-i;{/'/zi&éé .
24 [
-39 1
; domain: 1”0, P {
w Range: “mlai \ i':{ i Z*
v
Sx-2 ifx<1 -x ify<-5
f()= _ gx)= _
x-7 ifx>1 3 ifx>-5
% Yy
y N RN PR Iy
Okt |z 2 |-9 6]
1130 3|y y H
o—s =
! ]
14
¢ ——TTTT T H 4t—TTTT1 >

i_\'—2 ifx<0
3
-x+1

h(.\') =
ifx>0

Ya

SHWpark1L

rrrrrr

-2
_3'
Domain: l’W. m l -4
-S-
6

Range: ('\Ng bQ\\,

—3x+7 ifx<3
p(x)= X if3<x<5
| =luif xS

=
4- 0/)
3ﬂ
2. i
1_

Dormin:"vofs ' \](‘ :i ,k)) ;

Range: ?3} U(.S(m) 1

X
(B (GRS 3
2t q
SR G
X/
5
b
1

=l 4y

=31
oomaine(29)vQ) A
=51
]

Range: (‘bQ= \j‘ :

1>
12&4;_5__5

Domain: mm_g

Range: I "L.ﬂ)_



