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7 Linear Functions

3.1Notes: Relations and Functions

LEARNING OBJECTIVES: Students will be able to:

1) determine the domain and range of a relation or function in set notation, tables of values, and graphs.

2) determine if a relation is a function using sets, tables and graphs (for graphs using the vertical line
test).

Key Vocabulary

Domain Range
- Z\// (fUV X Vd/(/("j AU (i(ouf" (7 gj@{(_)@ j
__.;‘] V\D‘) J\ . OLJ)}"“\J%; p J}"i

Example 1: Find the domain and range for each set of ordered pairs below.

Bl o121 133
Dowain: {1, 2,5,4,5
Pange i 2, 5
You try! y
c) {(7,-1),(6,5),(—3,2),(0,5)} d) 3 Red e) ,
S 7 Blue et
-2 Green -
DOW\»@’\}W ; 7 j W)WS; O S 5 Green < t 2 5 x
-4 Green mN)
‘KZ“C}M g ‘;" f 5::) ;,{? . 4 e} g o \; .
- “ o ) ¢ _ I
u} 4 ¢ { g Domal & 3)7 PO § BEZ(DJ@)‘}‘S,(Q

Voo [Ted B, vt 2xf4,1 45
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Kev Vocabulary
Relation Function Vertic:il(l} Line \Test
L of Vour it s A rz\O‘x o s
O % g Wy only ok YUrGHon F) for
0‘(&“ Pﬁl\rg 50 _{,PL)--". dwtj w?’r%rca/ D,

clravin ) only foockes
Haorelabion ‘ot most

Example 2: For each relation, is it a function?

a) o ! ‘
3, 4] 5]
1313 13 |
- i . e oy e T E
Jimo y
J A
) d)
T -
S
(0 € - > x . > x
'@ .
NP AL -
L Vi i A
- A\ jV W ,g/
No e> ¢S
You try! US
D {(7,-1),(6,5),(-3,2),(0,5)} 2) 3 Red
(/ -~ 7 Blue
£y -2 Green
J © 5 Green 6@3
4 Green
y . J . y
h) A i) A J) A
E
, : o = :
< - > X < - :“ =SSN NEE N
) - k& SR e
N ]
,é/ V- - v - J 1, ]
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Example 3: Terry goes to the carnival, and the amount of money he spends can be modeled by a function in
terms of how many rides he purchases. Each ride costs $2.

¢ Which gfthe following best models the domain of this function (# of rides)?
(AN, 1,2,3, ...
all real numbers

D) 0,2,4,6, ...

e  Which of the following best models the range of this function (§ spent)?
A)0,1,2,3, ..
B) all real numbers

Q1,23
(D))0.2,4,6, ...

Example 4: Find the domain and range for each function shown below. ¥

a) ¥ b) ¥ c) i

A A

.
-~
N

A

If

A

Y Y
7 -~

o Al yul #5 7 s

4
Challenge: Example 5: Multiple choice: What is the domain for the relation shown? .
A) X 2 _'5 - .
B) all real numbers h B
Cyx<5
—5<x<5
. v
3.2 Notes: Linear Functions (Do as the same day as the 3.1 Notes)

LEARNING OBJECTIVES: Students will be able to:
1) evaluate function values for inputs in their domains
2) write a linear function given a table of values
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Kev Vocabulary
Function Notation {

Y=otput=
§Z5>0Mv Y

/ "\ir:il;u%'

S}b\) MAANS y!uca N & v ih@u*

Example 1: Given f(x) = —6x + 2, find each value.
a) f(3) b) f(-1)

(D) 2 ~lo(-1)+2

g%%%
Lo -~
@ s

Example 2: Given g(a) = 2(a — 3) + 7, find each value.

a) g(5) b) g(—-4) .
o5~ 3 242
2 ()17

Key Vocabul
Linear Function Rate of Change
! .
_ Males oo i — Obpe
( no Corves
g:mx#b
Example 3: Write a linear fun%tion for the data shown in each table.
gy oXee
N\ L{\)‘Mf\f% AR K5 -
a [ x-[1]o Y1 I2 b) x| g(x)
Fo 173247 |62 é ;
DSingl Slope 3 1
“ i | 4
720~ _}5 Y ”3
ISR S 5 -5
O AN ' . = 3

| - \
Bl w0 Form. 7~
Y= l‘)(}ﬂ\f‘)"" [ ‘d:'%{x ~b =

;/[:)6><H6+!7 fj:%@
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You try! Example 4: Write a linear function for the data shown in each table.

/N
a) x /o {1 2 T3 b)

X Hd(x)

hix | 1 11 |-17 1 6

2 | 85

Bl s |
N 4 | 135

Linear Functions

¢ 5 - 2’3
(;zwa
Ys a4(x- \3"’%@

_M;U;)x’ ~5%p

(ﬁf =25 ¥3.5

e

CORCEPT SUMMARY Linear Function Representations

ws the name of a function and the input variable.

) = —2n + 1

i )
T "Falx® '

2 - The table shows the domain
-3 "= and renge of the fmction,

Linear functions are represented by words, rules, tables, or graphs. Funclion notation teils
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3.4 Notes: Arithmetic Sequences

LEARNING OBJECTIVES: Students will be able to:
1) determine if a sequence is arithmetic and find the common difference when appropriate.
2) write explicit and recursive formulas for arithmetic sequences in sequence and function notation.

/Warm -up: \

1) Ifx)y=Cx+ 7N then f(1y=? 2) Gwmf— ed’, =450, and d = 10, what is ¢ ?
HEANEOrN %%D 3= 50
C. 58 H.
D. 79 (’5 *’ﬂg\ 1. i3 =AU

CE._10» o =100 K. 150 o ( (1000) 450

N S,

Exploration: A fashion designer is creating a
patterned fabric as shown.

A. There are 5 shaded squares in row 3. The rotal
number of shaded squares up to and including row 3 is
9. Fill in the table for the remaining rows.

5570\
62!:

B. What number patterns do you see in the rows of tables?

~0ad #' ~ Voto thseunrect
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Key Vocabulary

Sequence Term of a Sequence
Anordered [iskof #5 Pen tem tn e lis?
Arithmetic Sequences Common Difference ( 0( v}
The patfern fov flw The  Omoopt added (o Subttoctec()
NOXE 4 Comes from + o 10 %{?A’ el maxt Ferpn in
Hrr gegU €L

Example 1: Determine whether or not each sequence is an arithmetic Sequence f it is, then identify the

common difference.
a) 93,86,79,72, 65, ... o) -10, -12,..
0S5 T

N0
You try!

d) -5,-3,-1,1,3, ... f) 4.9,3.8,2.7, 1.6,0.5, ...

%QSS = (/Sag L

Key Vocabulary

Recursive: Recursive Formula for Arithmetic Sequence
p\ ‘PDer iad ‘H’\, Using Sequence Notation
Sarting T¢r™ (a\ =7
-Hl\a-\- dQSCr\b&( how> ap =0ap1+d
b
hoget a ko RO D e gravios dogm
Example 2: Write a recursive f01 nla for each arithmetic sequence. /,a»z =
a)._=e 6 303 b} 47,39,31,23,15,
(2 J“ 4 -—0! ' \C{j_\ QEJ /) 5
2oq4d a, -a, A
You try! '5« d
c;) 81\@5 89,93,97,. _ d) =3,=5,-7,-9,—-11,.
8> o=l (B2 o773

Examp!e 3: Write a recursive formula for the

height above the ground of the nth step of the
pyramid shown, if each step is 26 cm tall.

a I - (2 LD Each step Is 26 om tall,
P U e L

o st
B8 ,) www.washoeschools.net/DRHSmath
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Key Vocabulary
Explicit

P(%rmula o
fﬂ nd i Y\%‘ }'Um

feioUS der s
Example 4: Write an explicit formula for each arithmetic sequence,
a) —9,—-6,-3,0,3, ... d,: 3 by 47,39,31,23,15, ...

Explicit Formula for Arithmetic Sequence

a, = dn +a; €~ tera bedore
T O
l ¥

Commos o
ch$fergnce ao—al d

oh=—8

N @I pA | .55
Q= -q=3=-12 ~¢ % Qs 471 +6=5
CO;°5n~19\) Onz-Bp+65
You try!
c)ogiﬁr/gs\yg9,93,97, 0{—,‘-( d) ——3,—5,\—/7,—9,—11,... d:—-a
14 4y Do\ —42T1 -2 Ap > ~3+3=~|

o

Example 5: The cost of renting a bicycle is given in the 4”-€
table. Represent the cost as both a recursive and an explicit
formula. . 62. }

Recursive Formula: Explicit Formula:

| 0,° Ae-12 =19
Example 6: Which of the follow formulas represent the arithmetic sequence shown? 50 7=
Select all that apply. -

a=45 A -

35

[

P T S & i

16

D) a,=50;a,=a,.1—5

Example 7: For each recursive formula, write the explicit formula.

a) a;, = 17; @, = a4 - by a, = =3, a, = a1 — 2
- —_ ) - - += —
Ae=G,—4 ah:t-tﬂ.l,\g Oo; 3 Yo ‘
Qo= t1-H Q= ~In -

pg. 9
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You try! Example 8: The recursive formula for the height above the ground of the nth
step of the stairs shown is a; = 7; a, = a,-; + 4. Write the explicit formula to find
the height above the ground of the nth step. d Ll

=

aoz—l"q: 5

il other steps:
inches tall

Arithmetic Sequence Formaulas can be written in Hoth sequence notation and function notation.

Recursive Formulas

Using Sequence Notation | Using Function Notation

a =7 f(1) =2
G =ty +d f)=fn-1)+d

Explicit Formulas ; ) - . ;
Using Sequence Notation | Using Function Notation

a, = dn+ a, f(n) =dn+ f(0)

Example 10: Given the arithmetic sequence shown below, write each requested formula.

7,2,-3,-8,-13, ...
V2
Recursive (sequence notation) =& “Recursive (function notation)
Q=1 a =a -5 £0=T
noon =Lln-
D =+in~l)- 5
Explicit (sequence notation) Explicit (function notation)

On==9n +1 Llay==DnHIaA

Qo 145 = 12

pe. 10 www.washoeschools.net/DRHSmath
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3.5 Notes: Scatter Plots and Lines of Fit Ao 271

LEARNING OBJECTIVES: Students will be able to:

1) make and interpret the correlation (positive, negative or none) of scatterplots

2) determine a line of best fit for a scatterplot by selecting two points and finding the equation of the line
3) use a line of best fit to make a prediction for y given a value of x

4) find the average rate of change for a function given two coordinate points

mrmmp:
1) Students studying motion observed a carl rolling at a

constant rate along a straight line. The table below
gives the distance, d fect, the cart was from a reference
point at 1-second intervals from t=0 seconds to
f =5 seconds.

f 0 1 2 3 4 5

d 14120 26| 32| 38 ] 44

Which of the following equalions represents (his
I’(ﬂ/&llj(}ﬂship between d and 1 7

A d= i+ 14

~d= 6t+ 8§
«

d= 6+ 14

d=14t+ 6
E. d=34t /

Explore: Nicholas plotted data points to represent the relationship between screen size and the cost of
television sets. Everything else is the same about the televisions sets, except for the screen size.

k
A) As the size of the television set increases, ~ 800 y
what happens to the cost? = 700
. 5 600
Poes Up | intauseS  E30 o
3 400 °°
B) Using the data given, predict the cost of Q %88 /?

a television set that has a screen size of 55 inches,
‘fﬁ } } } > x
f@@o - 700 30 35 40 45 50 55 60

Screen Size (in inches)

C) Using the data given, predict the cost of
a television set that has a screen size of 45inches.

b 50

pg. 11 www.washoeschools.net/DRHSmath
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Kev Voecabulary

Scatter Plot
A collecHon 0

Sets o Daten -

Positive Correlation

As x increases, )

AT eSS

with an | !:‘213‘1 ! l pattern.

Negative Correlation

As x increases, y

A¢lrence <

with a dFQUL)ﬂ lﬂf ” pattern,

No Correlation

As x increases, y does not consistently

There is no ji }Qﬁj Yn .

Example 1: For each scatter plot or set of data, describe the type of correlation.

a) Temperature After Sunrise
E 2 é@@@@@
g J i '
E 6B i@@@

& :
2 64 e
§ g™
= B0 ..@@
@
b X
2 4 6 8 10

/POSHH e Corvelation

You Try!
c)

Hours After Sunrise

= =

N enSe

. The pattern is generally ln’twbl’

. The pattern is generally l i h)AY

or C{,{’( {e0SL

4

o W DN
00 et

2> X

Mean Annual Temp {C)

www.washoeschools.net/DRESmath

Linear Functions

Y orderud pors thet Compares X

X

Positive Coxxelatiom

Y

X
Negative *ﬂarrela tion

Variahle Y
5888
. .
-
-
g +
- o+
.
IRy
; *>
+
-
-

Varlahle X

No Correlation

:a%M%b?&"’ll%x

Nevada
29
W{ . .
- L
15 4 ®s
* 8
ol
10 Yoy &*
Y }..
5 A L ]
D T T T L]
G 500 1060 1500 2000

Elevation (m)

2500

\/\La. Cov V.
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Kev Vocabulary

Line of Best Fit (or Trend Line) . ""Lh Y
S _ Lcall \) Hat goes +nvevg
Shroight lime (yzmx o dypleally J o

LN to _ 05
A Dw
- k& many Points above M line as be g
live provide o be U 7
Example 2: Consider the scatter plot shown 1200 A

comparing the ages of cars and their annual cost 1000 oY
of repairs. @]

D
-

o0
S
S
&

a) Describe the correlation.

Annual Repair Cost in dollar
(=
fe
f

S { . 400 s )
POSTive 200 L=l —¢=
b) Draw a line of best fit (also called a trend line.) U— 3 x
What is the equation of your line of best fit? 2 4 6 8 10
‘ 5 \ Age of Car m years
&35 pnswers will vara )
¢) Use your trend line to predict the cost of repairs for a car that is 3 years old.
~ $400
d) Use your trend line to predict the cost of repairs for a car that is 8 years old.
A
Y000
Example 3;: Match each scatter plot to the equation that could be a line of best fit for that scatter plot.
y
A) wf? : : ; B) g S C) A
J . s s
- - ?_- . . @"’/1 1s
X : . 61 : & [ 1
. '.c - 41 » B oy T .
I, : R E S @.@& T*
. Y , B
2 .k B : } ! ! ! ] [l 1 1
o> L S Y T T T
. e r w 12348568780
Dy=—3x+6 M y=-x+38 My =x+1

GEE
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Examples 4 — 5: Given the scatter plot shown, which shows the
relationship between the number of hours of sleep (k) and the test score
(T) for 20 students.

4) Which equation below would be a good trend line for the data?

A) T =2h—-65

@T=3h+63
YT =—1h+ 64
D) T =1h — 67

5) Use your chosen trend line to predict the score for a student who gets

3.5 hours of sleep. 3(?"5\) ¢ (0 3

e ay h
735 )
Kev Vocabulary E

Average Rate of Change

Slogt_

Example 6: Find the average rate of change from x =2 to x = 5 for f(x)
: gk}
Ly fix) A
1 -3 i J'iis(; 7
2 5 A ¢ J‘w ¢
4 7 < ;
5 10 s
7 4 1
Tm
A 4

6 TR
1 -1 4 -

1 -3

4 2 0
< 3 7

¢< 13 5 2

15 'l
A 4 i

pe. 14 www.washoeschools.net/DRHSmath
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1not L -

8BS * ‘

Test Scare
b |
(531

12 84056 78910
Haiirs of Sleep

and for g(x).




