Algebra I

Name

4-1: Using Graphs to Relate Two Quantities Date Class Period

Learning Target: Today you will be able to REPRESENT MATHEMATICAL RELATIONSHIPS USING GRAPHS

Question/Main Ideas:

Notes:

Example 1: Analyzing
a Graph

The graph below shows the volume of air in a balloon as you blow it up, until it pops.
What are the variables? Describe how the variables are related at various points on the
greph. Variables: X --+tme

Air in Balloon Y -volume
A
* Volume increases when

E You blow
= . 4+

o Volume 5tays constan
= ¥

when You +ake a breath

00 > * Balloon Peps in middle of

Time Hth blow. Volume ins+an+ly

decreases +tv zero.

Now It's Your Turn

What are the variables in each graph? Describe how the variables are related at various
points on the graph.

a. | X =+ime
Board Length "

A Y = \cna'\’h
=[]
*éa “ Leha-l’l—\ o¥ the board
E Si'asds constant unh |
O 3 Gno ther piecc 1S

0  Time cut off

X = minutes o¥ calls
Y- cost

/ * Cos+ remains the
same Tor a certain
number of minutes

then increases per
minute a¥fter

June Cell Phone Cost
,1\

o Cost

=
0 Minutes of Calls




Example 2: Sketching
a Graph

A model rocket rises quickly and then slows to a stop as its fuel runs out. It begins to
fall quickly until the parachute opens, after which it falls slowly back to earth. Draw a
sketch of a graph that could represent the height of the rocket during its flight. Label

each section.

Height (£4)

grops 520 quie¥)
Xner

Parachute epens

falls 5\ow|\/
+o Sround

B
>

Time (s)

Now It's Your Turn

Suppose you start to swing yourself on a playground swing. You move back and forth and
swing higher in the air. Then you slowly swing to a stop. Draw a sketch of a graph that
could represent how you height from the ground might change over time? Label each

section.

—ﬁ

Het 3h-\' from Groun

* BoHom 15 when Swing reaches
Origina\ position

* Top o¥ each curve 1S when
Swing goes Forward [ backward

L

v

Time

Summary:




Algebra I

Name

4-2/4-3: Patterns, Linear and Nonlinear Functions Date Class Period

Learning Target: Today you will be able to IDENTIFY AND REPRESENT PATTERNS THAT DESCRIBE
LINEAR AND NONLINEAR FUNCTIONS

Question/Main Ideas:

Notes:

Definition: Function

A relationship that pairs each input value with
cxa()rl\j one output value.

The Function Machine

Tnput; x4 indepedent

k variable X
/@ O’"‘N Canno™t
T ts O have two
Lnpu
Eﬁzaéftr;uixactly martchs, ;F ED diff. outputs
“ Yor Hie
per inpuft) ] Sam €
inpu:i"'

output; ' Y9
dependent variable

NOT a Ffunchon

Linear Functions
Versus Nonlinear
Functions

Linear Function

A linear function is a function whose
graph is a nonvertical line or part of a
nonvertical line,

Nonlinear Function ! . J o
A nonlinear function is a function 0 X Y |l *
whose graph is not a line or part of ,___!d!____i
a line,
L o
Exploring Tables Look at the table below. Make a graph of the table values.
R o[ 1[2]3 a4 ¥ L
5 7 9 11 | 13 ®
115
, ®
What is the pattern for..
The x-values: ___! -
il
The y-values: + X v

Is the function linear or nonlinear? =1 &0




Look at the table below. Make a graph of the table values.

o1 ]2 ]3] 4
1 2 4 8 16
18]
What is the pattern for..
The x-values:
]
The y-values: i v q

Is the function linear or nonlinear? Nenlhineoar

Identifying Linear
Tables

Both the x-values and the Ejvu“alu-cs Ye up
or dewn at a constant rate (a.dd;'l'l'on ISMb“}Tad‘ion)

Example 1: Linear or
Nonlinear Tables

Tell whether the function is linear or nonlinear.,

o 1 [2]3]4 & o[t [2]37]4
3]-4]5]-6 1 | 4] 9 1625
\ X 4\ nenlinear
Linear
Y. upodds

Now It's Your Turn

4 | 16 | 64 | 256

B v
Nonlin car

2 4 7 8
6 14 | 26 | 30
X Notcomstant Y @ +\ Linear

- B ”'"'1\"\4 Need o F 1\
in miSSinS s

Yy +a Nonlinear

Summary:




Algebra I

4-4: 6raphing a Function Rule

Name

Date

Class Period

Learning Target: Today you will be able to GRAPH EQUATIONS THAT REPRESENT FUNCTIONS AND

DECIDE WHETHER A GIVEN SCENARIO WOULD BE A CONTINUOUS OR DISCRETE GRAPH

Question/Main Ideas:

Notes:

Example 1: Graphing a
Function Rule

What is the graph of the function ruley = -2x + 1?

=
= —a(-1)+\ 3 \___
0 |-ac)+l | | : ¢
\ -a() +1 =
& |-a(ad)+l | —3 y
i |
Now It's Your Turn What is the graph of the function rule y =%x -1?
:
-\ a1 -1\ o %) 2
/(
0o |dc)-1 | -1 J
L s |-.5 -
& |3(a)-I o)
Example 2: Graphing | What is the graph of the functionruley = | x| - 4?
Nonlinear Function A<

Rules

iy

-\ =13~ | =3
o | lol-4 | -4
l -4 | -3
& |fal-=H4 - A




Now It's Your Turn

What is the graph of the function ruley = x* + 12

-1 | DT+ A t

O | lo)*+) b \ [/

| (VD)) a

& | (2)% +1 5 ‘ T

Definitions: Continuous
Graph versus Discrete
Graph

is @ ﬂr*ap*h is Composed oF

ot 15 unbroken dishinct isolatec Po;n"i’S
N ‘[\ @
/ it

-~} e »
‘—ﬁ?-—-_q.__l} . .

J W

Example 3:
Identifying Continuous
and Discrete Graphs

Based on the scenario, is the graph continuous or discrete? Justify your answer.

a. The amount of water in a wading pool, in gallons, depends on the amount of time 1, in
minutes, the wading pool has been filling, as related by the function w=3t.

Continuous — Hime and gallons can be
decimals

b. The cost C for baseball tickets, in dollars, depends on the number n of tickets bought,
as related by the function rule C = 16n.

DiscreTC - You cannot bu,v CA Parﬁa\
Heket

Summary:




Algebra I

4-6 Part 1: Formalizing Relations and Functions

Name
Date

Class Period

Learning Target: Today you will be able to DETERMINE WHETHER A RELATION IS A FUNCTION

Question/Main Ideas:

Notes:

Definition: Function

A relafionship that pairs each input value with
exactly one output value.

* When pressing buttons (inpu:l-) on ©

V&nd;‘ng machne ,

You expect a certain

Produc+t (ou+pu+)

Function Example:
AN buttons give one product

_Chocolate
Mtk

Apple ¢ Skim
Juice - Mk

Orange
Julce

Water

Non-Function Example:

A ¥%
produds

Orange - Apple - Skim
 ulce lulee . Milk

Chocolste
Milk

Water ..

Definitions: Domain
and Range

PDomain - all the possible
'mp..d" values (x).

Ramae, - all the Poss;ble
output values (3)

Example 1:
Identifying Functions
Using Mapping
Diagrams

Identify the domain and range of each relation. Represent the relation with a mapping

diagram. Is the relation a function?
a. {(-2,0.5), (0, 2.5), (4, 6.5), (5, 2.5)}

Domain Range

—d— 5 0.5
O—— .5

;1_74 6.5

\(1’_5 a Func'HO'ﬂ

b. {(6,5), (4, 3), (6, 4), (5, 8)}

Domain Raige,
4 » 3
5: %‘1

5
e g

Not o Funchon




Now It's Your Turn

Identify the domain and range of each relation. Represent the relation with a mapping

diagram. Is the relation a function?

a. {(4.2,15), (5, 2.2),(7,4.8), (4.2,0)} b. {(-1, 1), (-2, 2), (4, -4), (7, -7)}
Domain Ra.nse, Doman Rang_e:
W e -2 -~y
5\ (. - 2 s - Y
T Q.2 Y ! €S
. 1
No
Definition: Vertical Lf Cmfj verhcal Ine X ‘j | :m’;r:;'
Line Test passes "ﬂr\rou.ﬂ lh more 2le ek " =
(@]
Yhan one point on the | ‘: = vers
grqph, hen i+~ is not+ d o ‘ :
a ‘F'unc_‘H an. L I 1'7
Example 2: Is the relation a function? Use the vertical line test.
Identifying Functions \ \ \
using the Vertical Line | a. y i b. [T &I 7 1
4 -2, 49— 4192, 4)
Test No¥t+ { gf |
: ey \ i Y€5 a
RERE , —(‘1'”W(’- D15 functhon
T o 5 4] Funchion IR E S R
| Lz( (0,0
| |
I Ay
—|4 Iﬁn f
Now It's Your Turn Is the relation a function? Use the vertical line test. ‘
|
y "Wy
a. 4 b. &
(R |
EENEND Yes o R ’k Yes a
J ! ] v
R X Function \ x| functhon
4 ?2 0 214 -4 | -2llo 4
T 3
Ll 4
N /T
i1

Summary:




Algebra I Name
4-6 Part 2: Function Notation Date

Class Period

Learning Target: Today you will be able to EVALUATE USING FUNCTION NOTATION

Question/Main Ideas:

Notes:

Concept: Comparing
Function Notation

Old Notation:

Evaluate y = Bx - 6 for x = 3.

Function Notation:

If f(x) = 5x - 6, what is f(3)?

Evaluate y = 5x - 6 fory = 14.

Y=5(3)-6 £(3)=5(3)-¢
Y=15-¢ F(3) =Is-¢

J& 8 t(3) =9
Old Notation: Function Notation:

If f(x) = bx - 6 and f(x) = 14, what is x?

Y= sx-6 I4=5x-6
+h +e +o te
T A0 = SX
Y =x 1=x
Definition: Function Anew "l:orrha'\‘ used to label 'F‘unc;h i

Notation

*Y=14

"(j:_S‘x—é, i FCX):-S‘X—-C,
. Y:5 —_— 'F‘(B)
— T(x)=14

Example 1: Using
Function Notation

0 f(2)+ 9(-3)
£(3) = 3(a)-11
=Y -
= -7
9(-3) = = (-3)°+]
= -9+

E=g

—T7+-g b f(3)-3-9(4)

Cis)

Use the function f(x) = 2x - 11 and g(x) = -x% + 1 to find the value of each expression.

-5-3.(-15)
$(3)=a(3)-1 ~3+95

[40]

= 0-1l
=-5

a (4) = ~ (1))
= =6+
= -5




Now It's Your Turn Use the function f(x) = -7x + 15 and g(x) = x* - 1 to find the value of each expression.
a. g(2) + f(-1)

b. f(g(3))
g)= (a)®-1 133

g (3) = (3)3"’l

=g-| a9 =al-|
=7 = a6
£-0) === H§ flak):=-1(ac)+\s
=2 = -1gans=|-1eT
Example 2: Finding The domain of f(x) = -1.5x + 4 is {1, 2, 3, 4). What is the range?
the R f
pebageote | e as

() =-1.5(3)+4= |

R&mae,'. f -a,-0.5,1,2.53
{'(3) = -1.553)1"’1

= -0.5
F(d) 2 -1.S(4)+y = - 2
Example 3: Evaluating | Evaluate for the function represented by the following graph.
Function Graphs N AT [
f3)=_ 0 ' T
If f(x) = 4, thenx = _— | RS
)
< v
¥ 3
Now It's Your Turn Evaluate for the function represented by the following graph.
S S S ——
f@=_~\ % 1
If f(x)=3, thenx = 0" L‘ —ﬁ _ —f)
<4 >
o |
Summary:




Algebra I

4-6 Part 3: Formalizing Relations and Functions Date

Name

Class Period

Learning Target: Today you will be able to FIND THE DOMAIN AND RANGE OF A FUNCTION

Question/Main Ideas:

Notes:

Definition: Domain

ANl the possible inPqu values (x)

Definition: Range

An the possible ouTpul values (3)

Exploring Domain and
Range of a Graph

Look at the graph. Draw the smallest box possible that contains the entire function. Your

box can go through points on the graph.

Fill in the blanks with appropriate number.
The left side (wall) is at x = i
The right side (wall) is at x = __\
Domain: _~ 3 = X =Y
The top (ceiling) isat y = k
The bottom (floor) is at y = -1

-] 4=
Range: | = *j &L'{

‘(\ P

\,
y }y >

Look at the graph. Draw the smallest box possible that contains the entire function. Your

box can go through points on the graph.

Fill in the blanks with appropriate number.
The left side (wall) isat x = _ N | P
The right side (wall) is at x = N/A

Domain: _ A\ veanl ﬁ:s_(ﬂ)

The top (ceiling) is'at y = 5

The bottom (floor) is aty = _N [

L
Range: U - S
J

= =
/ RN
4 |

BN AN
Canncet draw walls

or %loor




Look at the graph. Draw the smallest box possible that contains the entire function. Your
box can go through points on the graph.

Fill in the blanks with appropriate number. 4 _.__
The left side (wall)is at x = N /A ) T
. |
The right side (wall) is at x = _N /A //
/ j
Domain: R - / - l
47 P>
The top (ceiling) isaty = _V /A

The bottom (floor) is aty = _N /A L v | .

Range: @

Z =
Example 1: Finding a. Domain: ﬁ\ b. Domain: 2
Domain and Range of
a Graph Range: Lj 2. =} Range: y = - 2
A 1] : 2
‘ | = =
\[ 11/ 1,
I \NP s HE
> v —
Now It's Your Turn a. Domain: _~ 3 £x< 5 b. Domain: R
Range: -as ys S Range: n= 3
T T 1771 1] T & A
_ Y. .
/ p .
PIM V| \
v | .

Summary:




Algebra I

Name

4-7: Sequences and Functions Date Class Period

Learning Target: Today you will be able o IDENTIFY AND EXTEND PATTERNS IN SEQUENCES AND
REPRESENT ARITHMETIC SEQUENCES USING FUNCTION NOTATION

Question/Main Ideas:

Notes:

Definitions: Sequence

An ordered list of numbers that often
form a pattern

Definitions: Term of a
Sequence

Eac\h numbeyr in the lis+ iscalled a term

of¥ a sequence

Example 1: Extending
Sequences

Describe a pattern in each sequence. What are the next two terms of each sequence?

a. B, 8,11, 14, b. 25,5.10, 20, ..
+ 3 - 2
\7, 20 Yo, %0

Now It's Your Turn

Describe a pattern in each sequence. What are the next two terms of each sequence?

a. 2,-4,8,-16, .. b. 1,4,9,16,..
33, -6 Y as, 36

Definitions:
Arithmetic Sequence
and Common
Difference

Arithmethc Sequence — When the difFerence between
each +erm 15 constant The amout be;‘acd ccclded

or sulbtracted s called the coemmeon dr¥FFerence.

Example 2:
Identifying an
Arithmetic Sequence

Tell whether the sequence if arithmetic. If it is, what is the common difference?

a. 3,8,13,18, .. ; b.6,9, 12,16, .. 4
At
. +3+3 4
Yes; ¥5 44

Net Arithmehc




Now It's Your Turn

Tell whether the sequence if arithmetic. If it is, what is the common difference?

a. 8,15, 22, 30, .. b.10,4,-2,-8, ..
A - A

+71 +8 +8

Yes; - 6
Not Arithmehc

Sequences as a
Function

Think of +the term ¥ as the inpuﬂ' and each Ferm as

%e OM+PH+—‘ Ex: 7: “: |S; | b&c omme S

Term#F] 1 2] 319 ) —n
Term | 1 {1 15|19 I——’R(n)
Ald) = T+4+44+ 4
Aln)= T+ 4d+u+y 4y

A =T
R(a) =744
R(3)= T+494+y

Rule for an Arithmetic
Sequence

Aln)= AQ) +(l’1"l)d
n-\*t-\/ ls‘l'/ K Common

‘erm xe e difs

Example 3: Writing a
Rule for an Arithmetic
Sequence

Tell whether the sequence is arithmetic. If the sequence is arithmetic, write a function
rule to represent it. Then use your rule to find the 20™, 34™, and 41" terms.

3,9,15, 21, .. An) =3+ (n-1)6 G(ac)-3= |17
+m Aln)z 3+ 6n-06 6(34) -3 = 30

Now It's Your Turn

Tell whether the sequence is arithmetic. If the sequence is arithmetic, write a function
rule to represent it, Then use your rule to find the 18™, 22", and 315" terms.

3.6,4.1,4.6,51, .. Aln) =z 3.6+Cnh-Dos  0.5G9)+3.1212.)
A A =

+F F5 4SS Aln)= 3.6 + 0.5, -0.5 O'F(22)43.1= 4.\

Summary:

Yes) d=.5 Aln) = 0.5n +3.) 0-5(31)+3.\1=1g.¢




