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Relations and Functions

Vocabulary ((}a th\/\

AFM Unit 1 Day 1 notes

* Relation: ~__

+ Domain: (U )g—vn,LtLtj_ _mr.td

* Range: (L“ q S}L(, (ZLQ:]LL{

e Function: [Ty 6\/61“'\ B jhUZN{A MC\M | "\ . WU__XJ_L‘CPILJ

* Vertical Line Test: L\Su,\ c\n (it . qu
AP prsces v gl e D

* Integer: ]ZWN__\\A/\U\Q # ity

Examples
Given the relation {(-3,2), (1,8), (1,~2)}, state the domain and range. Then determine if the relation

a\M\YS is a function.

0NV
0
\g{'ﬁt‘\w \\)Domam ? 7‘) \,Z‘\ Range: _?’,’91 7-! 9‘2! Function? __\\ @D —

2. Ifxis a negative integer greater than -4, state the relation, D, & R representing the equation y=x*-5
Relation: z( ’7) } L{\( ’7’ | ’\\ Domain: 2"7). ’7/| - \?1__ Range ”Lh Lf’ZO
(= =Y 13 |

3. Given9 < x < 13, where x is an integer, state the ordered pairs fromy = 8 — 6x.

‘Relation: ( ,U‘, "6}‘) (Ha "63\ (,\}; ’U’q\
Is it a function? jgg

4. Specify one number in the table you could change so that the relation would NOT represent a function.

X[ 1960 [ 1970 1980 1990 2000 B
~{ 13,000,000 | 19,700,000 18,000,000 16,700,000 19,700,000
an- X Nalue
5. Determine if the graph of each relation is the set of a function.
} LA L)
a. 7\ T 5 =
p TN A
’ s 7 ' Py ainim
~ d \ -
‘, .
g

. vV
Yes / , Yes / / No
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hatisiy (. e of we bunghon £ ot R
’. (+,v) w (v f)) "7
6. Find f(=1)if f(x) = —p3 _ 1. 7. Find f(2)if f(x) = 4x = 7
FY= (1) f(-1)=0 F(2)=U(z)-7 F(2 =
« Y=l = §-1=|
8. Find f(- -2) 1ff(x)-—;— ~1)= -3 9.Find f(=3)if f(x) = 2x2 +3x -1
£(- E ff},’l‘)l = :,:’. ) t F(-3)z 263)° +3(-3)- |
= lg - '/l’-'— 4
Review of Interval Notation: ’F(;})) = S/

*  When a number value IS included, we use By u (,L@(S L
*  When a number value IS NOT included, we use [ AVEM Ve < 1S

Koo glays wse ()|

Graph the following inequalities and write in interval notation.
2<x=ss . 11.x=> -3 122.x<land4<x<7

(23] C-3,°) (ac DU [Lr _1:‘

.13.x<—1' 14 -4<x<5 15. 3<x<6andx>9
LB e U =

(”5;/ ") ) ik e 2
Finding Domain.... E L{/’ O> ( / (07 UEJ’/OQ)

*All x values in order from least to greatest! Write it in interval notation.

16. 17 18.

8\

Domain: (19\ | 6’1 Domain: ﬁ,%; 6} Domain: E’%}; ?‘__]U L’));d:’)
e ) 2 1-9,4) Pl )
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TN
Finding Domain Algeb alcall\

* Start with: _() g (—-oa "z‘)__________

* Restrictions

C
o _deMdunaty 4 2D "
o N o % wndey  adicel (avd Yot Wguh

19. State the domain in interval notation.

L ETF G¥S0
a. f(x) = 2 A ol v C'I(Z)—.Jf—-—x 53X
" i
(-~ V=) [-3,) ()
= X e =y2x =546
d. f(x)—-m X}-‘I’WO ¢ f(x)=x?-1 v f. f(x) lxxgso
\ W
—-‘Ib( ot ft) ’ 18( aﬁ(( @( p oy &t
X1+ X252
(j(‘? UQ) ( d‘b} ) y )
L% =
Greatest Integer Function (also known as the birthday function)

At

20. Fill in the table and graph fory = [x]

e
N

A 4

/T
— 0

T
Dby Y p M indegers

3. E .I ate each for f(x) = [x] and g(x) = [3x] — 2 | E
- 1’(0‘2)LI= 0 f29)=__2 c.f(9) = A d f(-03)= _—|

N

—

9'(-1;2) = Y rg(-55)- :ﬂ g g(—6)=_ ’ag‘h. pONEES —3
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Transformations

General Form: y = af[b(x — )] +k

a: \JeV " | { g: stretch or compression factor

L (gt

h: translates

Summary of Translations and Transformations

***MUST FACTOR OUT b in order to get h correct

1,
|74 70 stretch or compression factor

k translates LW} f/{(,l//{/\

rlfthe equation of y = f(x) is change to:

Then the graph of y = f(x) is:

y=-f(x)

Lefek Y —tnS

y=f(—x)

Qefleck Y UKIS

y =af(x),]|al >1

VAR el Sfvetun

y=af(x),0<[al <1

WA (1 h cwv%ﬁm

U&H{\(Mqu N s (Fam)

e Reflection: f\\ () NN @ \’_\/\ Wwyew l VM[{C{E/
e Translation: S\uﬂﬁ/) [er"\'! \'/U] A {i&bb{/)
e Stretches/Compressions: M\M}h!?lu} - \/eX n {Lba— + Wy \FA Al

y=fx)+k

Y ¢ wrs  (SE55)

>

y = f(bx),[b] > 1

|
L
o
( y=flx—h
F
F

v Yok et
JAUUAK %S Avetun

| E y = f(bx),0<[b[ <1

When listing translations/tra

rations, look at equation from LEFT TO RIGHT

To describe transformations: it is hke order of ope
der, then translations last in any order.

Reflections and stretches/compressions 11 first in any or

List the transformations, in order, that have occurred when compared to the parent graph.

don(x) =@+ 3)2:

L3

b. Flx) =xP4d c. h(x) = (x — 2)?

M BF

agly=af 2

L¥

f.s(x)=—(x+5)° g l(x) = (x—2)*+3 h k(x) = (x +8)*—6

O leprct xaag O 22
@ L5 ® 0% ® L ’

e.m(x) = —(x — 3)°

() fef\ Ay xS

D

Scanned with CamScanner



4

. ; 3 3’
= 3( ]_(yf’;“ (’ (i qn P
i.a(x) = 3(x + 2)? jo(x) =32 +6)z k. I(I) = (-x+4)° XIS ; h(x)ﬁg(x”‘\@ ®
OV e A ot gy O gt Y | O ek
P L2 Ok UWL{‘; ©, ¢Y @) b}- ‘S
m. r(x) = (3x - 15)? ‘% L ’))
= (BO-s)"
- L \
O (omp 'y (B) ps ) (f\\‘\ (““,,;\ ((olm
Graph each function. Then dcs.cri‘be the transformations. \u.‘:‘\\\ \G"t, ‘M\ (\‘\\ (30
| C RO Rl
a. g9(x) = -3[x] B || 3.-4) b.h(x) = 05 s\ W\ ep) = I
@ n-%/‘?‘{(f'ﬂi;\ﬂh\m l(1; j\’\a)\} (w\,g:’]) A ) O H [S%TE“'U\/\
Sty
ol »uRt s 13y
10} 3
ek 8-
6t o
At -2 ar
s a4 | 2 5o
10 a.-fa'i"z;:’ﬁ'i'é'éﬁb WW
BREEEA entw - A%
5 ‘ Py
) - gl
10} ' -1};: '
M (VEN
d f(x) =—|x+2| B e. gx)=3|x-1|+2 f-h(x) —\Mj{;\\
O ptheck Y-axs | \!ff:w;m/\ 3 ¥
@ L7 o Wp

il et
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o) =302y > (He) HL
@\) S‘Wm bt/)]) h. g(x)-(Zx—6)1+2 .h(x)--—-(x+2)1

@DrL>
DA L
A 0 f] Q/Tmt A
8 I A 8: |
I 5} ]
4 st
2 / 2} ,
MR ball: iy pnnedn s W TANTERRY c JieREnns TS
108 6 4 -2\&;/2 4 6 8 .10 110~§-5 -4_-2.2: 2 .4 5 610
4
st &k
_3: | -8:
10} -10&
i ) =2Vx k;g(x)=\/x-3 | I h(x) = V6x
- Shvefin oy 2 L & (P VYT,

wr

||||||||||

2 4 B B1D -10 _-8 5 -A..-,Q;-2‘AV!3 810

<
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xu|p affedts VA )
‘*"M—Vl‘b 0'\{'.'(;((}{": H’H

,3 \ 1
Y 3 Notes . Rationa) Functions

. Descri
10¢ a
be and Graph each transformation of
Qy=_!

———

|
= s

b, y::%"‘rZ

Y{H(d‘ ¥ TS " vd

; :"Aul l “__L'.il';.
Ll A B B0
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d. 41112-”,,, 3 i

“/q (mn\ ) m) Q-W(tu"‘{)

Rational Functions Notes

KEY WORDS

b, 2n’ *|3n—24

,Uy} (2 -'7) l’\ig)

Rational --- FRACTIONALI!!

-
_11//’13": ~Tm-20
1 (3 +6 (- )

f.9x% - 25
)

(2 +S)3X -

HOW TO FIND

Vertical Asymptotes (VA)
Dotted vertical lines the graph approaches

but never touches (x = #)

FACTOR denominator IF POSSIBLE

':%5 Set denominator (factors) =0, Solve for x

Horizontal Asymptotes (HA)

'a End behavior of the graph

Dotted horizontal lineY=#
(graph usually does not intersect, but can)

At most one horizontal asymptote

HA: ¥ = 9- (Ratio of LC)

whendeg top = deg bottom
HA: y=0 whendegtop < deg bottom

NO Horizontal asymptote:
when deg top > deg bottom

IF FACTORED LOOK AT ORIGINAL PROBLEM

Slant Asymptote (SA)
Oblique line (neither vertical nor horizontal)

If there is NO horizontal asymptote and
Degree top > deg bottom by ONE
S ——— —

\*Use long division or synthetic to find equation of
Slant Asymptote & DISREGARD REMAINDER

FACTOR everything and reduce common factors

Hole
Point of discontinuity (open circle)
When there is a common FACTOR reduced

set common factor = 0 to solve for x, plug that
value into simplified rational equation to obtain

ordered pair (hole)
Comman “ticfa-

X intercepts
Points on graph that lie on x-axis

* set numerator = 0 and solve for x
(or let y = 0 and solve for x)

Y intercepts
Points on the graph that lie on the y-axis

let x = 0 and solve fory ‘Q
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B { the charxc
Examples: Identify the characteristics of each rational function 1f the <

Ix?

il (At fachy
X42=0 Syt
\m( X= - .-—1 3 \L|
d ~ (;7 |\~
?J .

oy Ao
1\'\“4 1y "1

e X’—'D-

g e
A= 3-
Hole: V\UVWJL;
X-int(s): AL

Y-int: ‘3_1_..’3. -ﬂ (O|L3

X A,

3. Determine the following. Then state the domain.

M@= b f ) =

Vi

-2x+1
3x+5

va: ¥ = 4 VA J =~ Sh
HA: ‘57 6 HA: \j—,/

SA: N . VNS
Hole: AN Hole: (4
it 0,0) o (4 10)

 Y-int: (O IO) y-in(bt‘IS)

Domain: Domain:

(-2, 1)UL =) (-5 (-

31

eristic does not exist, write NONE. ’

2x+1 ’&_t__‘____- y
y a IylaTx+2 -

e (2t g
x>

) , {lso
= 2;--.', V¥
R =8

VA yf = -7 ; 'JJ;
HA: ‘) -0

SA: N&/\t

Hole: |\ M\
X-int(s): ( - ‘[a_'u )
Y-int: (0‘ %i

c. f(x) = 2+4x
X(x+4y)

Ve Y= OX=-Y
HA: =0

SAT YNNI

Hole: \WWNL
X-int: NN L
Y-int: VY \ONL

Domain: \S\
=) (’d")’qwt"qﬂ)\)(q@

|
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d'h(x)z;z&—l- B (x 1)

) T () (aT) e g(x) =1 £ m(x) = T2
(x-2)(x-3) ()t
AT %ﬁ/
VA: i
x ’7 VA: )( - ?‘ VA: o
HA: LJ: \ HA: W~ ‘ HA: Nl
SA: REVY.TAS P
N\ (L SA: \A SA: \,)—, AL
Hole: { _y 2 '\"‘,,:_1_:__!’”;: o I | “Ytiz-
ole ( \' L{) ’\_:___.'_ ‘?_l’ ole L?,ig) % 5 Holc:(,L{'Q,)
Xt (1,0 Xeint: ¢ none Xeint: (-7 o)
Y-int: (0| l,.ﬂ Y-int: [0;3;1,) Yeint: (O\a’)
Domain: {np’ 'I)U(,h 1)U17f"‘) Domain: (—,p)"l)\)(_’l,g\}(ﬂ,fo) Domain: (’GP, -L”U (__ql.a
) e f(x) = oo h f(x) = 2 i f () = 22
v x4+ 2 x<+1 ) x+2
Sl Y
(G35 e
\ <L
VA non VA: \ne VA Y =)
HA: \GZO ‘ HA: WL HA: Navig
SA: \Inl SA: Y = SA: Y= -1
HO]G:Y\W\_Q/ Hole: no% Hole: W
X-int: (U\U\ X-int: (Olﬂ X-int: Lfbi 0)(,)“0)
Y-int: (UIO) Y-int: (0‘63 Y-int: (0, ”G'IL)
Domain: Domain: Domain:
(’fﬁ”ﬁ) (- =) (- -DY0(-2,%)
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Day 5 - Rational Functions Part 2

1. Usethe parent graph f(x) =

< 10 graph cach equation. Describe transformation(s) that have taken place!
Then list the domain and range. )

e
a g(x) == b.f(x) =2\ c. k(x) = —icfj.ngW‘ dy=5-2
i LAV % L3N
e EEmm,
Ll T\ *
5 e 1 / " 11
|- ::___1 BT it L1
S .. e
‘-: | | — ) "
[ L Y ¥ K W -
HEERY / 4 HEEEEE
LT ’ 1 i mEan
B = T = "J i
\ L A

2. Write an equation of a function that has a vertica asymptote at x =

—landaholeatx = 4 LX ’L%\

| _ ( X+ ()
3. Write an equation of a function that has a slant asymptote. Y 3
- ?L
4. When graphing a rational function that is not a standard transformation of - then there are some steps to take ﬁ
to make it easier to graph, without using a graphing calculator. -
a. Factor and simplify if possible,
b.

Identify any vertical, horizontal, slant asymptotes and holes.
. Find the y-intercept, if one

d. Find the x-intercepts, if any.

e. Start sketch with the information you have
5. Graph each function.

o ME—E,
x+3 it I\‘\‘ _
TR
(R g5 HNY/ny N AN
5 j ﬂk%\\‘“%”‘ﬂ
ﬁ%lﬂ: NS EEREN AR R e
ERNERNN AR
Iy R aEatn Laszenan
AWt () REStey imtenaa
o EEETEIELmaRsuey
O
NENANINRRNNARRNNE
rEsRERRARGARE
SR Sl pmmanae
‘
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Vi X =2
Hf\'-*j"()

¢ -wd - (0,0)
\5— TR & [ci) ¢

.7},’ .
AN iR
= —_—
- -
i 1] B
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JI ;//
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Day 6 Notes Piccewise Functions

1.

2. Graph each of the following on a number line.
a. x>1 b.-2<€x<2

H‘*"“*—M‘—) A — O e () ———>

¥

3. Graph each of the following, given lhe domain restrictions. Li
a.y=2xx20

Piecewise Functions-A functions that is defined by two (or more) equations over a specified domain

JHEN
tx< -3

W
“h

st the domain and fange in interval notation.

by=x3x<0 =|x|,-1<x<1
Domaln_\o ¥ W Range&o 1'7”\ Domam( Cﬁl \ Rangego‘ \ Domain '\ \\ Range 0
| ’ _4_1 . _I | [ - = W
- _J_"1 ~\~ 4! !
4 I\ |
A0 Rl | alp
¥, R B T NA [ N _ h —
- - o + .
Y L Y
=[x],-2<x<2 4. Evaluate each piecewise functions at the given values of the independent variable
3x+5ifx<0
A = ;
A i) = [4x +7ifx20 E,S)k g(O) 83\
_(x+3ifx 2—3 -—\ﬂ’fg(@
b. f(x) = {—(x +3)ifx < 3 ¢ 1Ok, 5] » ,5\ ) O
= > 0 ﬂ)‘@ "\DT::
3 =
c. h(x)={x3 F** e h(0 h(3
{61fx—3 r}-LZ" \W B .() N
v /
5. Sketch the graph of each function. Then list the domain and range in mterval notatmn
% ifx <0 ;
_[*—Lx>2% _ : ' x2,x>.~1
a.h(x)—{x 3 x < 2 b. g(x)—{x+1afx>0T c. h(x) = {Bxx<—1

domain '-ffplange i"@‘oo Domalnkfd;FP\Range O

;‘!‘

VO\ Domam(//l \Range( 0 F\

7\ ‘3F I;
N .

2

O Rl

r 3

F 3

P

4

-

R i =3 S
-

o e

Scanned with CamScanner



AFM Piecewise Applications

1. Anamusement park charges $100 for groups of 10 or less people. For groups of more than 1
the $100 fee plus an additional $4 per person. The park does not allow groups larger than 40.

a. A group of 15 would pay: 0 b. A group of 20 would pay: w W
= 3 l&@*n: =Y
Let x = Jﬁ: F‘(bb \Uuﬁ)d lUU q ’

c. Write a function C = f(x), that represents the cost as a function of the number of people going to the

amusement park. ———
i 1 | | ! 1
e | ’. | ] ) { | i
il 7w EEENEEANE
Graph the function. | | i | | |
Label axes. : ! : " : : E i :
L 2w ] | | | =
\= [0, gLy =0 RN f e
(1 B | prdl |l
|/ A;— . 1 - - / : i - 'j -.
{(’df '1(7('!05 JOLYLYO il | {«/ i ! |
A 1 1 | |
v O - i LI . .
R T i .
T !
[0 2.0 30

2. A taxiin Los Angeles costs $3.00 for the first half mile and then $0.50 for each additional half mile. The
taxis round up to the next half-mile. (So someone on a 1.2 mile ride would be charged for 1.5 mile: $3.00 + 2

(.50) = $4.00)

a) Finish the table Lanah orRids e
0 <XS}"Z 3 ¢ w
b) Graph the function: \
Z<x<1 $3.50
A
$5.00 | ‘ 1<x5_|;_(-; LfQUU
% i LS<x< 2 $4.50
$4.00 e
Cost
sl - B
$3.00 $—
Sl N SSal M L
Il l | i | I
1 y, 3

Trip Length (miles)
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. A long distance telephone charges 99 cents for any call up to 20 minutes in length and 7 cents for each

2,
@%o additional minute, e
% X = H minufen

@\ a. Use bracket notation to write a formula for the cost, C, of a call as a function of its length time, t, in minutes.
¢~ .99 forx Loro
- L.
25 minutes? “V[m -3 ‘

b. How much does it cost to talk for 10 minutes? v 0‘0‘_

4. Your favorite dog groomer charges according to your dog's weight. If your dog is under 15 pounds, the '
groomer charges $35. If your dog is between 15 and 40 pounds, she charges $40. If your dog is over 40 pounds,

she charges $40 plus and additional $2 for each extra pound.

- 5
a. Find a function that models this situation. X # “9
e OEXEIS
F(x)= qo 1S£ x tyo
Ho + F(x-4y XNHo A

What would the groomer charge if your cute dog weighs 60 pounds?
5. You have a summer job that pays double time for overtime. That means if you work more than 40 hours in a

. week, you get paid twice your normal hourly wage of $7.25.X # l/‘
= Ys

a. Write a function that represents how much you make in a week given any number of hours you work.

-5 X OEX 4O
%[)f)’ 290+ [4S0(x-4o) X\ Yo

b. How much money will you make in a week if you work 48 hours?

R4V

- 6. The zoo charges $15 per person for groups of fewer than 50 people. Groups of 50 people or more are charged

a reduced rate of $10 per person. _
X = pl
a. Write a function to model this situation.
_F,(x),, ISx 0&txtso
[UX X250

b. If you have a group of 57 people, how much will it cost to go to the z0o?

N To
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