Two number lines that intersect at right angles forma __ Cno cdinoie,

Diane . The horizontal axis is the _ ¥ =a.¥AS  and the vertical axis is
the ' O ~ORAIS .
X g TV T
The axes intersect at the _ () CrgiO
and divide the coordinate plane hto four
21
E Tl

sections called _%uﬂ_d_r&-&—f_;__ /::_
i)

O“(‘;g’i e

o0 i '.

Example 1: Graphing Points:
An ordered pair of numbers identifies the location of a point on the graph. These

numbers are the __C.oa v Nates of a point on the graph.

X
Plot the ordered pair: (-2,\‘2§1)

The x—coordinate tells you how far to ﬁ‘% |I§ a

move to the _1€%+ or \"ig\r\"\" ,

The y—coordinate tells you how far to

move ;;p or __dawn . 2 —E

Let’s plot some more points: :

s

A(-1,-3) B(3,0) C@4,-3) D(, 2) h

v Understanding Check:
Graph the points on the coordinate plane. i ﬁ
i
€
R

A (2,4) B (-1,-4) 4D

C (3,-2) D (4, 3%2)

E 02 F(-3,0) z <

G (-2,-1) H (~4,5) 7)1
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Example 2: Identifying Coordinates

Name the coordinates of the -
points in the graph below?

e

2 e

5

A(43) B (3,0
c{0;-H D (4,~3)

v Understanding Check:

Name the coordinates of each

point in the graph below.
3 i
i
8
— x
2 amam P
LITTe

G {-4,0) H_(0,2)
1 (i,72) 1 (4,-5)

E (35) F(3,2) K (5,3 L(-2,2
Example 3: Predicting the Quadrant From the Signs
In which quadrant is each point located? Use Roman Numerals! 3 T
a.(58 = b (-7,10) ¢ (14,-2) d. (-100,-30) (-,
I T o guils ==Y [ (+,-)
Rl A
Y Understanding Check:
In which quadrant is each point located? Use Roman Numerals!
1. (-3, 6) 2.(-7,-4) 3.(8,12) 4.(1,-4)
T gus T s
5.(2,-4) 6.(7, 3) 7.(-1,2) 8. (-6, -5)
'S X v I

——

——
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A _re\aX\an_ is a set of ordered pairs. A relation can be shown in a variety of
ways. Below a relation is shown as a table, list, graph, and mapping diagram.

Giraffe Heights (11, 4.0)
T17 [16 20 [12 [ 16 fﬁ>
£314.0(45]55(5.0|6.0 (15 5.03
G, 6.0)
The domaip of a relation is the set of the ¥ - vallags
The range of relation is the set of the i j —values
Giraffe Heights domain range
6 4 3
s I
é} 4 .c
w3
)
)
= 1
0
02 4 6 8 10 12 14 16 18 20 22

Age (years}

A relation thathasonly ___aoné€. value in the range for each x-value in the
domain is called a __Sisnc¥io0y . Is the relation above a function? _No

Why or why not? iﬂbf. e, ore o VoOIWES in the Q&gg% Ig ,

foc L volas o ta Pk domaont

Example 1: Identifying a Function Given a Table domain range

TN SR
Find the domain and range of the relation. 3 ey | 2 7
Is the relation a function?

5 345
Earning Money .

Hours of Work 3 5 8 9 & 73
Amount Earned $27 | $45 | $72 | $81 q —z 81 |
Domain: 23 =D 8sq§
Range: _f 27,445,773, 8l ?_x Is this relation a function? 5/@5
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¥ Understanding Check:
Find the domain and range of each relation. Is each relation a function?

a. domain range b. domain range
a— —— —
-8, -9 -2 . S *‘5
-3 O 4 7 LI -3
a P X @) 8 2 A
q / A 7 | -1 17 a
\ , . S \ J
function? ¥§S N;]\ +he function? Ng
X - vol€s
, repeot, W& pot
Example 2: Using a List a functen.

Find and list the domain and range of each relation.

a. {(11,-2), (12, -1), (13, -2), (20, 7)} b. {(—_'__Z_Zz, -1), (-1, 0), (6, 3), (;_Z___Z, )}

domain range

iV 4 ~al Domain:_ 2= ~ 1, &%
Is the relation Range: % -\, 0, | , B2 4
I~ = a funtion?
) % 1 # €S Is the relation a funtion? No
20—
N ;__)
v Understanding Check
a. {(3,-2),(8,1),(9,2), (5, 3)} b. {(5, -1),(3, -1),(6, 2),(8, 6),(3, 1)}
Domain: _§, %, 5, 2,9% domain  range

Range: {2:\; . 5%

Do any of the domain

values repeat? Na

1s the relation a funtion? # s

Is the relation
a funtion?

_No
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Example 3: Using the Vertical-Line Test

Find the domain and range of each relation. Use the vertical-line test to determine
whether each relation is a function.

a. {(3,0), (-2, 1), (0,-1), (-3, -2), (3, 2)}

Step 1: Graph the ordered pairs on a coordinate plane.

Step 2: Pass a vertical pencil across the graph.

Does the pencil pass through two points at the

i same time?
s 50 a3,
E—.E * Which two points? _(2 0) and 2
&
i ,
i A function will Fjp__:r have two points
I in a vertical line. =
L
This graph No+ a function.
\ Understanding Check:

Decide if each of the following graphs are functions.

a. \ &Y b.

K
2 VaEEe a7 e
A 5 3! %ﬂg L No
. T d Ty

R
I S
7
8

63




A _Funchan rule is an equation that describes a function. You

can think of a function rule as an input-output machine.

L= VailuaLs
The _xX-valunes are the set of igpyt values.
The \;t, - Vvolues are the set of output values.
Function
Machine Y ~valud

Example 1: Evaluating a Function Rule
If you know the input values, you can use a function rule to find the output values.

The output values depend on the input values. ¥ T use +his afeo
0 put in one
valui ot a +Hmg,
-5 erase, and do W&
> ) cngoin with tha
-1 i y=3x+4 e '
0 Y
1 7
2 To) \‘o"' :
3 e 2 et ety
T yv%ﬁcw$mVu
| o £60 No¥ 5%, 0 y°
An equation could also be written with y as . e ad s %
Soy=-2x +1 could be written as _ ${X) = ~ QA% + | o’a: &‘\&‘
This is known as __drunction notadto n W

a. Bvaluate: f(x)=-2x+1 for the domain {-2 <x <2) /\,

Show work here:

L0 = -+ § @)= ~20)+|
¥ | o+ |
5 J o '
JOERF-TCITY F®= ~an+l 1| -
a+ -2+ X -3
3 -

S = -al2)t}
e
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An interesting thing happens when we graph the input/output pairs as coordinate
points on a graph. Use the values from the table you just made to make five sets of
coordinate pairs and plot them on the graph.

(2,85 ) (t,-1) ﬁ-

(-t.3) (&.-3) "
a3 2
(0 ,1)

Y
What do you notice about the points? —T\(\QA 0&9- Qs u..p

What do you think would happen if we chose more X- —values to evaluate with the same

toa b
thect all the pomts w1th a line with arrows on the end. .
e&gm-w tha, ling, |
v Understanding Check: & aﬂggd%-}.\

Find the range of each function for the domain, {-2 <x <2}. Make atable f0r each
set of values. Then graph the coordinate pairs. Connect the points with a line.

a. fx)=2x-1 I
L= 20-2)~1 ¥ A
) £
b1 s
20D~ - /
- 23] 2 & - 2
- ml ] ‘
201 2@y ) a 2 4
'3;" &iéi 1! ﬂ%
by=-—x+2 g ’?ﬂ
z ~(~2)+ 2 g
gz -¢an 4
4 S k i
-¢+2z —()+Z o 2 M i
j+2 o+ 2 i
> 2 o
a 0
- 2 =2
Q?Iz_ -*'2.52 "j
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Each point on the graph of a line is a Saoluution

/ that makes the equation Feune

For example: 1If x +y=35 , how many solutions can you think of?
+4 =8 — (1, 4)
A+t3=8 —>»(2,3)

3+42:=5 — (3,2)
77 4+1=S — (4, D
HIIBT sup=s — (0,8) & g
o€ . 54058 «—3 (5,0) 1
~1 428 —y ("‘b G)
Now graph some of your solutions.
Example 2: Verifying Points on a Line .
To verify that a point lies on a line, Substitute. its coordinates in for x
and y in the equation. If doing so gives a o VX2 statement, then the point

9 9 __ on the line.
a. Determine whether ( 3, -5) lies on the graph of y=-3x +4
Step 1: _Substitute 3 5 x ; 59‘01\} -5 =-3(3)+4

Step 2: _Simp iy -5 = ~q+4
Step 3: _Campmn_l_c.ﬁtq_mght,ﬂs l++“"-?) -8 ==-5 yes v’
the Poin-l'
b. Determine whether ( 8, 4) lies on the graph of 3y =2x -1 g onthatind

Step 1:_Owbstitute 8 fn x, Yy  3(4) =a(a)- |

Step 2: %‘;mplEg (2= J6-1

Step 3: Compang (eF+ ta pight 1a=15 No
a% it +rue”?) ST

Hho poictt
y Understanding Check: IS l}_ﬁ___ QI A “-I::\L
3 .

LI
a. Determine whether ( 1, 6) lies on the graph of y 4x( )2
=4{1)-

‘i"‘ Ao
b. Determine which points lie on the graph of 3y + 5)( 4
a. (4, 3) b. (5, -7) c. (-2, 1) d. (3, -1)

s@)=Y4 3ENHEBE)=4 30 +562)=d 3(—:)+5(3) 4
3(93):20-—4 -“21+25=¢ 2 =i0=4% a4 5=

L4

294 4=y -7=9 Py

ALl

e Yes i i



Example 1: Using a table and graph to model a function rule.
Suppose your group recorded a CD. Now you want to copy and sell it. One company

charges $250 for making a master CD and designing the art for the cover. There is
also a cost of $3 to burn each CD. The total cost P(c) depends on the number of CD's
(¢) burmed. TR

Write a function rule to show the total cost of the CD's. __ P(e) = A%+ 250
Now create a table and graph to model the function rule.

¥ Guide ' »This s &
Shsdﬂnfs G 12.00 ﬁoad Fime
in ohaashﬁ. ’ jocs /' +o Stort
+Hwir X ﬁ 200 Invo duci ng
valugs - 100 | 550 yd .
Ak Hham 5o oo Sealing,
+a Hhink ‘ 160 4o 7/ T
aboout how | 200 | B850 200 ¢ \obels .
+hey ied ) aa:%#%%e%g‘%y%

Lov thtie small Fov bose. )

What does the total cost depend on? _-4 hber a§ CDS howve mada .

We call that the ;ad&gag ant varlable What changed as the number of
CD’s increased? __-+he. cast/8  We call that the _degendant: variable.

\ Understanding Check:
Suppose you need to deliver boxes of your new CD's to several cities. You find a
company that charges $30.00 to rent the truck and $2.00 per mile.

[N (m') %
What does the total cost (c) depend on? +he nwmber g $ miles $u,dt"wﬁ
Write a function rule to model the total cost: __ L. = A m + DO
#Srudants ull rasd
Now create a table and graph to model the function rule. » Wl wy Sm.mm%

f"ﬁ h (e !
,,m*g p Il 0 )/ acmzc oce
Do 2301 net LY e
20 30 e /

S te0

o€ | 2o | 90 o LA %f:;w
ko

MM& 460 1 110 o Wivedaule

©) 50 | 130 % 20 30 Yo %o % %0 B % y-laterceps.

P LES

What was the independent variable in this problem? _#¥ o€ eriles driyen
What was the depené&nfvaﬁabie in this problem? __ 44hg, Jptad cosk




Example 2: Finding the Function Rule

Can you find the function rule for a table of values? You can if you are good at

finding patterns. Try to figure out how each output value is related to the input value.
¥* A¥ this Point we are

i ' uessing 3 checking .,
Find the function rule for each table of values. = doe -\-ha.wg\ S a“?;a ot a}
Zevo,
1. X fix) 2. X y 3 X f(x)
-2 -4 -2 3 -2 -7
-1 -2 -1 4 -1 -4
0 0 0 5 0 -1
1 2 1 6 1 2
2 4 2 7 2 5
£z \;j="+5 £z 3% |
v Understanding Check:
a. X y b. X f(x) c. X y
2 | .10 2 6 2 1
-1 -5 -1 -5 -1 3
0 0 0 -4 0 5
1 -3 1 7
2 10 -2 -2 2 9
Y= 5x $6)= x4 y= 2x+5

Example 3: Writing a function rule for a situation.

a. The total distance (d) traveled after (k) hours at a constant speed of 20 mph.
d= 20h
b. The height of an object in feet (f), when you know the height in inches ().
; L
£ =5
¢. The profit (p) you make from mowing lawns ({) at $10 a lawn, less the cost of
purchasing the mower for $100. p=10&-100

y Understanding Check:

1. The pay (p) a worker earns whose hourly wage is $9.50 an hour (k).
P=43.50h

2. The price (p) of purchasing a pizza for $10 plus $2 for each topping (¢).
P 2 At +10 68




Name the independent variable and the dependent variable for each relationship
below. Then sketch a graph to represent each relationship described below.

1. The amount of money you would pay for gasoline as you
fill your car’s tank from almost empty to full.

independent variable: 60&5 /# o qa.“d‘l'\s
dependent variable: A3

2. The amount of gasoline in the same car as you then
drive it 200 miles.

independent variable; __ v \\AL.S

dependent variable: 483

v Understanding Check:

1. The amount of energy in a fully charged cell phone as
someone makes a long four-hour phone call.

independent variable: __ AoWUr3

dependent variable: &ﬂ&!“g %

2. The weight of a puppy from birth to 12 weeks.

independent variable: __ neLKS

dependent variable: me.is it

3. The height of a burning birthday candle over time.

independent variable: __ 4=\,

dependent variable: MaM

4. The amount of money in a savings account opened with
20 dollars that gets regular deposits of 10 a week.

independent variable: __ WERKS
dependent variable:

~

% 5. The height of a birthday candle ynlit over time. |

independent variable: ___4tong.
dependent variable: Mt% Wi

gas

13

we-saﬁ'é’

g

.

mak%‘

[

N

»

3«&5

7

v

P

miles

L 4

\ {
5

A J

wreg K 8

L 4

\ 1/

v

WHAKS

v

+ivag.

™




Make a table of values and a graph for each function rule. Use {-2 <x <2} for the \
domain for each problem.

I.y=x
¥ Studants com wse
+his S pac +o Show wek,

2.y=x*
”
5
3.y=x"
rt-
Y
4.y = x|
ﬁ
%
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