Unit 2B Packet

e Function notations
e Function operations
e Characteristics of functions
» Arithmetic Sequences

Name:




Algebra 1 Nome:

Infroduction to Functions ‘ Date:

Warm-Up:

How do we remember order of operationss [[ JJ

. 15x2+6 2. 3(7-1}-4 3. 6-4+2+5 4, 2-{1-3}x2
A is a relationship between two sets of data.

Every relation has o demain and o range. Domain; Range:

A _ is a special relation in which each input is mapped o only one output.

[In other words, no J

Consider the foliowing relation: {(-1,4),(2,0),(-4,-7),(3,5),(4, -1}

Function? Domain: _ Range:

Consider the following relation: {(2,-3),{1,4),(-5,-4),(2,4),(6, 0}

Function? Domain: Range:

Consider the following relation: {{-2,2),{-1,2),(0,2),(1,2),{2,2)}

Function2 Domain: Range:




Determine if the following tables and mappings are funclions. Describe the domein and renge.

Lx v ]
L2 ][ 14]

g
385

| 4
7 Wﬁ
I | 4
Funciion? Function? ' ~ Function? Function?
Domain: - Domain: Domain: Comain:
Range: Range: Range: Range:

In order to determine if o graph is a funclion, use the venical line fest.

N =

Function? Function? Functione

—

<
D

v <

Function? Function®g Function?




Algebra 1 Name:
Funclion Notafion and EBvaluation: Date:

Warm-Up: Fill ouf the table.

is a way to name a function using f(x} instead of v.

> f{)=2x+3

y=2x+3 <

y=—3x—-1« >

= Common varigbles for function notation: f(x), g{x), hix) ***

Evaluating function notation: f(2)=-3(2) +4

fl2)=-6+4
Given: Flx) = ~3x + 4 glx) = g—s h(x) = 3¢+ 2 ,
' , Ex: To evoluate (2} in fix) =-3x+ 4,
1. f(5) 2. f(-1) 3. gl8) replace dil x's with 2 and simplify.
4. h{0) 5. g{-10] 6. f[-6) 7. h{2) 8. hi-1)

2. gl - 3..g(2)




Evaluaie f(x) = —4x + 7 over the domain {1, 2, 3, 4}. What is the range®

Given the graph below, find each of the following.

A e 2 s
' 4. 70) 5.8 6 f(2)

b b R L

)

1. fl-1) + gl4) = 2. h7)+fl3) =

3. g{-3)*(5) 4. h(-1)*g{2) =

5 5f(-&)=__ | 6. 29(-3) +fl1)=___




Algebra 1 Mame:
Classworl/Homework = Funclions Date:

Petermine i the following relalions are funciions. Describe the domain and range.

1. {(5.-1),(0.3) (-2, -4}, (6,-1} (-2, 8} }

Functione Domain: Range:
2. {(9.2},(-4,-1),{0,-3), (-7, 6} (5, -2)}

Function? Domain: i Range:

Determine if the following fables and mappings are funciions. Describe the domain and range.

. fion? . fiong
3 Function 4 Function
3 f 9 Domain: Domain:
l 8 l 24
Ronge: Range:
L2 ]
[ 0] o]
5. Function? 6. Function?
Domain: Domain:
Range: Range:
Determine if the following graphs are funclions. Use the verlical iine fest.
7. Function? 8. Function?

A 0"
N

9. Functione _ 10. Function?




Algebrg 1 Nome:

Classwork - Funciion Nofation and Bvaluation Bate:
o = )

Given: f{x)=dx-2 gi{x} = 2%-4 hix) = s +7

1. f{-3) = 2. glo) = 3. g(2)=

4, fé) = 5. h(10) = 6. hi-15) =

/. Given the function f(x) = {1 0}.(-2.2).(-3,-1)}, find f{-1).

8. GIVEN: f(x) = 2x-3 and g{x) = x-2

A. f(2) + glo} B. f[-8) — 3f(2) C. gl10)*f(-4)

9. Evaluate f(x) = -2x + 1 over the domain {-2, 0, 1,'5}. What is the range?

Given the graph below, find each of the following.

1. fl2) 12, f(-4)____

14. f(-s) 15 f0).



Algebro 1 Nzime:

R L GIE 2 = = i 1 TR g @] eyl
funciion Nolalion, Day 2 Data: Periad:

Warm-ujp: For each, evaluate f{1). Use the function statement to create an ordered pair solution.

Lo aolx |0 ] y 3
| g T3 [ 2 [ 4 | 1
k | , \ N \ ' | | L !
5o N5 Y 5 Lo i i : -
G ; .__.!-s'i. : é f“): > , ]
k : %\ : f ¥
" \.1. e ,;
= &w}mm : i 'Y?i‘.«:m«‘."%’ 3- f(x) = 3X + 13
(1) = Sl ) i = et

When you are given a probiem in the form f(1) = {blank), the number 1 represents the Y
{3 -value), and your job is to find the corresponding y-value. What if instead you were given
f{blank) = 1. In this case, the number 1 represents the iZ: P, (4 -value) and your job would
be fo give the x-value that result in this output. Let's fry afew: o

Using each of the funciions ABOVE, determine where f(x) = 1.

L0 )=1 (groph) 2. )=1 [table) 3. f__ )=1 (funciion)
TR N TSV Y S
feinty PN ANG 7
Exercises: Fill in the blank with the correct x-value.,
4. If g(x] = 4x-7, determine when g(x) = 21, - 5, if h(x) = 3- 2%, determine when h(x}) =-9.
gl =21 h____ )=-9.
A e 1Y e N —
o oA, i . ’_"1 g ',‘,.1 ‘:
3 LAV Ay
6. Use the graph to fill in each blank. 7. Use the table to fill in each blank.
BE X 2 0 3 5
/ | fx) | 5 1 2 0
a) f(5)=___ c) fl__)=5
b,) f0)=____ . d)fl.__)=0




ALGEBRA 1 Name:

Graded Task Daile:

Saimple probleni: Given the function f{x} = -3x + 7, find

a. f[-5) b. the vaive of x for which f(x) = -5
e _ g e P B
S a EA T S - %’3

o e F
' i R

Part 1: Use f(x) = x4 . a({x}) =5-2x, and h{x} = x2 + 2 fo answer each question.

1 f17) = 2 gl4) = "3 h(2) = 46x)=-6: x=__ 5 hi-3)=
#ﬁg{f?}j‘ﬁi (Lf"‘)\ﬁ ‘\f‘c}
b.gx)=11:x= 7. fx|=9%:x= 8. f(9) = 9. 112) = 10. b= -17:x=___

Part 2: Use f[x) = X+ 4, gix}) = 10x -8, and h(x} = %—5 to answer each question.

1. fl2) +g(-3) = 2. f(TO)—h(T?): 13. 4g{2)=___ -

14, h(-3)*(12) = 15. h(30)*g[-3) = | 16, h(é) +3g(1) - 2f(-5] =




Algebra 1 Name:
Rate of Change Date:

Period:

Warrm-Up

fix} =-2x + 4 glx) = -1 hix) =x2+7

1. hi-3)= _ 2.9(0) = 3. f{x) =-10; x= 4, fl4)-gll) =

REMINDERS

Rate of Change: describes how one guantity as another guantity

Average Rate of Change Formula: | | ' |
!

Positive ROC:

Negative RCC:

Linear functions have a : rate of change, meaning values increase or decrease
at the SAME rate over a period of time.

Non-Linear functions DO NOT have a constant rate of change, meaning values increase or

decrease at different rates cver ¢ period of fime.
Horizontal Lines have rate of change.

Vertical Lines have rate of change.

SLOPE BETWEEN TWO POINTS
1. {4, 6 and [-2, -4) 2. (7,5) and (7, -8) 3. (-5,10) and (1, -2)

TABLES

Find the slope of the line represenied by the tabie. Then describe the function as increasing,
decreasing, horizontal, or vertical. ’

— e - ; ;|
E j;_ ; 2 -5 1% 3 4 z 4 5 Z
1| 5 -3 6 Jow2 o6 5 ! 4
& 7 -1y 2 L0 6 5 6
2 | u 3 ] -6 | 4 1 6 |5 L0
m = m= m = ' m =

description: description: % description: description:




RATE OF CHANGE OVER INTERVAL

I. f(x} = 3-2x over the interval [2, 3].

2. kix} = 3x + 4 over the interval [-2, 3.

3. k(x) = 3x + 4 over the interval [4, 4].

4. g(x) = 0.5« over the interval [—-1, 0].

5. g(x) = 0.5¢ over the interval [-3. 0.

WORD PROBLEMS

i. The table shows tnhe cost per pound of Granny
smith apples.

Describe the rates of change show by the data.

Weight (ib) | 1 2 3 4
Cost (§) 1.49 ] 298 447 1596

Deascribe the rate(s) of change shown by the
data,

"_Age 9 7 [ 12 | 13 | 15
Height (in) | 56 | 59.5 | 61.5.] 65 | 69

Find *he rate of change during each time interval,

3. The table shows the distance of a courler from
her destination. :

Time (PM) 2115 | 230 | 2:45 | 300

2. The fable shows Gabe's height on his birthday
for five years. .

9 —11 years:

11 =12 years:

12 - 13 years:

13- 15 vears:

Describe the rafes of change shown by the data.

When did the greatest rate _of change occure

Distance {(miles) 5.4 24 | 2.0 0.5

What is the rate of change from 2:15 PM to 2:30
PM? What dees this rate of change meang

When was the rate of change the least?

During which two ftime periods were the rates of
change the same?




Algebra 1 Name

Characteristics of Linear Funcﬁbns Date

Warm-up: Find the rate of change.

¥ . lineA m= What if vou don't have g graph?@
Ay Ve~ N
. —- m - —_—v s yr e L
2.lineB m= Ax X, - X,
3.lineC m= 5.(1, 4) (6, 2)

4. lineD m=

6. (2, -3) (4, 3

Charactleristics of Linear Functions

- the slope of a function

- the sef of x-valuas for a function

- the set of y-values for a function

- the interval where the graph rises and the y-values incregse

- the interval where the graph falls and the y-values decregse

- the point{s) where a graph crosses the x-axis

- the point(s) where a graph crosses the y-axis

- the behavior at the end of the graph {up or down) as x approaches
negative infinity (left) or positive infinity {right).

‘Note: A continuous linear function will always have a domain and range that include all real numbers,

Rate of Change: the slope of a function. Find the rate of change for each function below.

2 v ity / : 7 ]
t 4 d s i H IR : .
- 4 555 : 2 o s ;f % Ha 3
o ; T i " i - Ao
E E
. s : o E : g
i % . A , E Lo .-
i . Pk L
‘ i 4 % EEENCENNEE 43 4y %
™ 5 5 .
=, * ; FI R
5 ; " " '\g ‘ et
o
) o T Y
y H . EI
A 1

Rate of Change: Rate of Change: Rate of Change:




Domain: the set of x-values. Range: the set of y-values. Find the domain and range for each
function below. Write the domain and range in inequality notation.

i, 2. 3.

- ;
Domain: Domain: : ' Domain:
Range: Range: Range:

increasing Interval: the inferval where the graph rises and the y— values incredse. Decreasing
Interval: the interval where the graph fails and the v - values decrease. (The intervals should be
written in inequality notation, and are written in terms of x}. Find the intervals of increase and
decrease for each function below.

S8 ctinano oo a0 B s srvn o

t

Increasing Intervar: Increasing Interval: Increasing Interva:
Decreasing intervai: Decreasing Intervai: Decreasing Interval:

X-intercept: the point{s) where a graph crosses the x-axis. Y-Intercept: the point where a graph
crosses the y-axis. Find the x-intercept (s) and y-intercepts of each function below.

a7 .\ . i
1. ‘ b 3.
X — intercept(s): X —infercept(s): _ x —intercept(s):
y —intercept: y —intercept: y —intercept:

1




End Behavior: the behavior at the end of the graph (up or down) as x approaches negative infinity

(left) or positive infinity {right). Find the left and right end behavior of each function beiow.
, ; vl

Left End Behavior: Left End Behavior: __. Left End Behavior:
Right End Behavior: Right End Behavior: ‘Right End Behavior:

Put it all together!

-

SRS MR I B A e Rate of Change

Gl - Domain

= g Range

Increasing Interval

Decreasing Interval

' x-intercept

: . y-intercept
_ Left End Behavior
Bighf End Behavior

13




Classwork/Homework: Fill in the characteristics table for each function below.

Rate of Change

Domain

Rohge

Increasing Interval

Decreasing Interval

x~infer_cep’r

y-intercept

Left End Behavior

Right End Behavior

cier
Rate of Change

Domdadin

Range

Increasing Interval

Decreasing Interval

x-intercept

y~in’rer¢epf

Left End Behavior

Right End Behavior

Rate of Change

Domain

Range

Increasing Interval

Decreasing Interval

xiin?ercepf

y-intercept

Left End Behavior

ASX > -

Right End Behavior

g




Charocteristics of Linear Eunclions Praclice Worksheel A

MName Date

1. Domgcin: Range:

X ~intercept: y —intercept:

increcsing: Decreasing:

Constant; Slope:

End Behavior: As x = + =, f[x) <

ASX > —e, flx] >

Equation:
2. Domain: Range:
X = intercept: y —infercept:
Increasing: Decreasing: 80— R e B R B il
ol | L] |
Constant: Slope: 0—p N |
- DA | %
End Behavior: Asx = + =, fx] > , L1 |
| ol L] 1] |
ASX D —w, f(XJ%____ . 4G l l ’
- . 10 20 30 40 50
3. Domain: ' Range: R N
_ : LI N |1
X ~intercept: y —intercept: F' || [{ li > 7’7
L0 Ll |
increasing: Decreasing: J § Jl y y [
‘Constant; Slope: LR 5'§l - fl ; i
L {1 f
End Behavior: As x = + «, fix) > + g i = ,i ]
' ' NN 5 NANE
AS X 2~ flx] > ERNEE NAREEERE
. EEEECANNEEnEE

Equation;

|6




COAL Name
Homework - Characterisfics of Linear Funcliens ay 2 Date

Given the following characteristics, skeich and complete the table.

Charactaristic o Anawer

Rate of Changs vz

|
[
i

Dornain

Rangs
Llncrsaﬁing Irnterval

L Dearreasing intsrval

L xintercept (-2, O}

yintercept

Laft End Bahavier

r—*‘—-——kr"——"‘——

Right End Be havior
|-

I ] Rats of Changa

Dornain

Range

HENE

Incrassing Interval

Decre asing Interval

xintercept 2,0

y-intercspt (0.2)

Left End Behavior

Right End Behavior

L : _ #9-

3. Arvy only as $11 in his wallet. He must pay $3 for a cab ride and $.50 per mile. Partial miles

are charged accordingly. Write and graph a function for his cost,
Cix) =

Rsts of Change

= Cameain

| Rangs

Increasing latenval

Decreasing Intamreal

il : xeintercept

! y-intsncspt

Left End Bshavior

%—; L Fight End Bahxa«ir:'r




Arithmetic Sequences Name:

Guided Notes
Date:

Learning Targets

| can use the arithmetic sequence formula to find the nth term.
| can write an arithmetic sequence equation to represent an arithmetic sequence.
I can graph an arithmetic sequence function.

v Sequence - a set of numbers in a specific order
v' Terms of the sequnce — each number (15t term — 1t number on a list, 2nd term = 2nd

number, and so on)
v' Arithmetic Sequence — add or subtract the same number each time {common

difference)
Ex) 3,57.9.11,.... Or 3329 2521,17,...

Two formulas to represent arithmetic sequences: Recursive and Explicit

Definition of Arithmetic Sequence
* An grithmetic sequence is a sequence of numbers in which the difference between each term is

constant.
» There is an_explicit formula we can use to work with arithmetic sequences:

/a9a1+971—1)d\

nth term Bt term Term Number Difference between terms

What does a, represent?
Given the sequence —8, ~5, -2, 1, 4, 7, 10, 13, 16, ...
* a, represents the nth term. “n” depends on what term you are looking for.

* For example, in this sequence, a; = —2 because -2 is the 3" term. Likewise, a, = 10.
Example: Find the 28" term of the sequence3, 5, 7, 9, ...
a, = 1stterm=3 a3 =3+ (28— 1)(2)
d = common dif ference = 2 azgs = 3+ (27)(2)
n=term# =28 Qg = 3+ 54
Qzg =7 Qyg = 57

Recursive Formula; an=an1 + d Formula is used fo find next term given the previous term.
Example:an=an1+2 for2,4,4,8, , ,

1




Write the recursive formula for the given sequences:

a.)3,9 15 21...

b.) -2, -5, -8, -11...

Exampies (identifying arithmetic sequences)

Determine whether the following sequence are arithmetic or not. Remember, arithmetic sequences
have a constant difference.

al  —4,-20,2,.. b)  9,4,—1,..
13 5 15 3 13
C) EJZ; 1:1: d) EJEDZJEF

Examples (continving sequences)
Determine the common difference for each sequence and fill in the next three terms.

1357 25
Q) 15,9,3, -3, ... b) PR C) ;.3,1,
Examples {finding the nth term):
Find the given term for each sequence.
a)  Sequence: 0,4,8,12,.. b)  Sequence: 9,3,-3,.. ¢l 3c-
Find the 18t term. Find the 75h term. Find the 40t term.

I
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Practice Worksheet: Writing Explicit Formulas For Arithmetic Sequences

State the common difference. Find the mext 3 terms,

1) ~18, —26, —34, —42, .. 2) 22, 28, 34, 40, ..
3) 16, 26, 36, 46, ... 4y 22, 13, 4, -5, ...
5) 3, 33, 63, 93, .. 6) 5, —4, —13, —22, ..

Find the common difference. Write the closed explicit formula. Use your formula te find the
value of the term given.

7) 26, 74, -174, 274, ... 8) ~12, -2, 8, 18, ...
Find a, Find a,,
9) -8, —208, —408, —608, ... 10y 7, 17, 27, 37, ...
Find a, Find a,,
11) 33, 233, 433, 633, ... 12) 37, 7, =23, —53, ...
Find a, Find a,

a4

Infinite Al gebra 2.




Noves  Connnved
Examples (finding other things with the arithmetic sequence formula):

Use the arithmetic sequence formula to solve each problem.
Q) A sequence's 80" term is 293 and its common difference is 3. Find the first term.

b) A sequence'’s first term is —6 and its 215t term is 634. Find the common difference.

Examples {writing a functions and graphing):
Given the arithmetic sequence, write a function and use it to create a table and graph.

Q) Arithmetic sequence: —12,-8,—4,0, ...
i) Write an equation for the arithmetic sequence and simplify.

iy Graph the equation using a table. {Hint: Replace an with v, and n with x)
Y

b) Arithmetic sequence: -19,-13,-7,—1, ...
i) Write an equation for the arithmetic sequence and simplify.

ii) Graph the equation using a table. (Hint: Replace aa with y, and n with x) vt

X

Y




Section 3.5: Arithmetic Sequences

. - ! . |
DCM)) /)/ W\J Name:
Practice Worksheet

Honors Algebra | Date:

Determine whether each sequences is an arithmetic sequence.

1. 0250914, .. 2. 37,34,31,28,.. R e
Find the next three terms of each arithmetic sequence.
3 7 4
4, 10,13,16,19, ... 5. —14,-19,-24, ... 8. T
Determine the explicit formula and find the term indicated.
258
7. 3,7,11,15, ... 8. —5,-7,-9, ... 2. 5155
38t term 71t term 24th term

*x10.  An arithmetic sequence has a common difference of —4 and its 37*h term is 10. Find the first
term.

*x11. How many total terms are there in the following sequence? (challenge)

7,10,13,...,391,394




*13.  Write an equation in terms of y and x to represent the sequence 4,8,12, ...

(Hint: Use the arithmetic sequence formula, then replace an

with y and n with x).

kS

a = o
i

d - kX

T Gsd3rdY 123456 5

it

“i

-5

.. T
explicit Formula: .

Slope intercept form of equation:

Zariah's 100 meter dash times for her first four races were 14 s
12.8 seconds, and 12.2 seconds.

14.

econds, 13.4 seconds,

rite an equation for the

i) Assuming race times will decrease at the same rate. W
arithmetic sequence (Hint: find a; and d first.)

i) What will the time for her 12th race be?

*iii)  When will she have a time of 11 seconds for the 100 meter dash?

1L




aetoe achce

Algebra 1 Name:

Arithmetic Sequences Date;

Write the explicit and recursive formula for the sequence. Then name the next four
terms.

159,13
2. 2,-3,-8....
135

S TEArT

Find the nth term of each arithmetic sequence.

ap =], th=elll, n=2% a;=-7, d=3, a=17

Compiete each statement.

124isthe - fhitermof-2,5, 12, ... —28isthe  thtermof7,2,-3, ..

Find the indicated term in each sequence.

aua for =17, 13,9, ... Capfor8, 3,2, ...

Find the missing term in each sequence.

hjo,ﬂe_,____ft__;_,z L , 48, . , 28

2%




Fill in the table given the following recursive formulas.

LIl

|

|

L]

J

ay=-21; COn=Q0p1+ 9
] Valve (an)
Range:

Find the explicit formula and the recursive formula for the following sequences.

Explicit Formula

Recursive Formulg

-, .,.3(5,' 33, ~28, ...

_31, 69, 169, 269, ..

-%24'\%, -““15, "’"ﬁn 3: e

a1, 11, -9, =29, ..

~16, ~23, ~39, 37, ...

14




