Caregiver Support | Aigebral Unit1

Unit 0
Patterns and
Sequences

What is a sequence? In this unit, you'll use
patterns, tables, and graphs to compare and
contrast arithmetic and geometric sequences.
You will describe sequences recursively using
the relationship from one output to the next,
or explicitly using the relationship between an
input and its output.

Essential Questions

What strategies can be used to make
predictions about sequences?

How can sequences be defined
recursively and explicitly?

How can sequences be used to model
and interpret situations in context?




Summary | Lessonl

When you're trying to visualize how a pattern will grow, it helps to have a toolbox of
different strategies.

Here are the first three figures in a pattern and atable  Figure 1 Figure 2 Figure 3
showing the number of tiles at each stage. You could
determine how many tiles there will be in Figure 7 by: MTTT] | ] |

» Drawing the next four figures and adding a row
of 3 each time. m Number of Tiles

« Continuing the table, increasing the number

of tiles by 3 in each new row. 1 5
» Noticing that the number of tiles is 3 times 9 : 8
the figure number, plus 2, and then calculating
the tiles for Figure 7. 3
11

Try This
Here is a visual pattern. Figure1l Figure2 Figure 3
a Sketch Figure 4. m E
O O O
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& O O
& O
&

b How many tiles will there be in Figure 107

Explain your thinking.



Summary Lesson 2

A sequence is a list of numbers in a particular order.

Sequences can change in predictable ways. Two examples of predictable change are
constant differences and constant ratios.

A sequence has a A sequence has a Sequences can also
constant difference constant ratio when change in predictable
when the difference the ratio between any ways that are neither
between any two two consecutive terms a constant difference
consecutive terms is the same. or ratio.
is the same.
+6 +6 +6 x4 x4 x4 -1 -2 -3
R VAR VaR R VER VAR R VAR VER
5, 11, 17, 23 2, 8, 32, 128 13, 12, 10, 7

Once you know how a sequence changes, you can use that change to determine
unknown terms.

Here is an example: x0.5 x0.5
« The known terms in this sequence have a constant ratio of 0.5. 80, 40, ?, 10, 5

« The value of the unknown term should be 0.5 times the term
before, 40, or 2 times the term after, 10.

« That means the unknown term is 20.

1 -
Try This

Here is a sequence.
5,15,45,...

a Does this sequence have a constant ratio or a constant difference?

b Whatis the next term in the sequence? Explain your thinking.



Summary | Lesson3

There are several ways to define, or describe, a sequence. When you define a sequence
recursively, you're determining each term using the previous term.

A recursive definition of a sequence includes a first term and a rule for finding every term
that follows.

Here are some examples of recursive definitions for this sequence: 32, 16, 8, 4, 2, 1, 0.5.

First term: 32 First term: 32 First term: 32
Rule: Half of the previous Rule: Constant ratio of 1 Rule: Multiply the previous
term term by 0.5

1 -
Try This

Create three different recursive definitions of sequences where the second term is 10.

T R

10,

10,

10,




Summary | Lesson4

Sequences that change by a constant difference are called arithmetic sequences, while
sequences that change by a constant ratio are called geometric sequences.

Sequences can be represented in multiple ways: as a list of numbers, in a table, on a
graph, or with a recursive definition. In each representation, there are ways to identify if
the sequence is arithmetic, geometric, or neither. Here are some examples of graphs of
different kinds of sequences.

Arithmetic : Geometric : Neither
S15¢ S15¢ | St
S 16 S 16 . S 16 i l
14 'S 14 14
12 ® 12 12 y
10 'S 10 10 ¢
8|l—e 8 'S 8
60 6 6 3
4 4 ® 4
2 2 2
> ¢ > >
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Term : Term Term
Try This

Determine whether each sequence is arithmetic, geometric, or neither.
Explain your thinking.

a ; b , 4 c Firstterm:5
: ' : P 5 Rule: Divide the previous
1 8
: n term by 3.
2 16
: 3
3 : 24 2 - P
4 32 1 T T
@ >
5 : 40 0 1 2 3 4 5 6



Summary Lesson 5

An explicit definition is a formula that determines the value of any term in a sequence
using the term number. An explicit definition of a sequence can be written as an
expression or in words.

Here are two situations and the explicit expressions that define them.

Situation: Julian's family is 250 miles away Situation: A scientist tracks a group of
from home. They drive 50 miles toward their 250 termites in a mound. Each month, the
home for every n hours. number of termites increases by 1.5 times,

for n months.
Expression: 250 — 50n

The expression represents the number of miles Expression: 250 « 1.5"

Julian’s family is from home after n hours. The expression represents the number of

« 250 represents the starting distance. termites in the mound after n months.

+ -50 represents the distance traveled * 250 represents the initial number of
each hour. termites.

« -50n represents the total distance traveled. * L5represents the ratio that the termites

* nrepresents the number of hours driven. ey 9y eael mantL,

« nrepresents the number of months.

1 -
Try This

Saanvi woke up to 8 inches of snow outside. The weather forecast predicts that there will
be about 5 inches of snow every hour for the rest of the day.

a Write an explicit expression that represents the number of inches of snow
after n hours.

Make a table if it helps with your thinking.

b What does each part of your expression represent in this situation?



Summary | Lessoné6

You can write an explicit expression for a pattern or sequence in multiple equivalent ways,
just by referencing different term numbers.

Here's an example of a pattern and its matching sequence.

Figurel Figure2 Figure3 Figure4

m m 1 m 9,11,13, 15

| an e i <
l Bl Term 1

74+ 2(1) 7+2(2) 7+4+23) 7+2(4) 9+2(n—1)

One expression that represents this sequence is 9 + 2(n — 1); this expression uses Term 1
as the starting value and n — 1 to calculate the change.

The expression 7 + 2n also represents this sequence, using Term 0 as the starting value,
and n to calculate the change.

Try This

Select all the expressions that could represent Figure 1 Figure 2 Figure 3

the number of tiles in Figure n of this pattern. O
O O

O A n+4 | O o

OO0 COEOEOEA OO0EEEES

O B. 4n+1 O O O
& O

O C. 5+4(n—1) &

O D. -4

O E. 9+4(n-2)



Summary Lesson 7

A model is a mathematical representation (such as a graph, equation, or relationship) of a
situation. You can use a model to make predictions or decisions.

For example, let’s say a group of scientists track the amount of algae on the surface of a
lake, in square feet, over n weeks.

Weeks (n) 0 1 2 3 4
Amount of
Algae (sq. ft) 28 392 549 768

The scientists model this information with the expression 2 « 1.4", which can be used to
predict how much algae there will be in the upcoming weeks. Predictions might not be
exactly accurate because factors like weather or human action can affect algae growth.
The model might also be limited by the size of the lake.

No mathematical model applies perfectly to real life, but a model can still be a powerful and
useful tool. We can even improve models when we take into account more information.

] -
Try This

An RV park has 20 rented plots. The management company is hoping the number of
rented plots doubles every year until the park is full.

a Would a model for the number of rented plots each year be arithmetic,
geometric, or neither? Explain your thinking.

b Create an explicit expression to model the number of rented plots after n years until the
park is full.



Try This | Answer Key

Lesson1

a

]

(0 o o o

]

b 41 tiles. Explanations vary. There are 4 groups of 10 tiles and 1 tile in
the middle.

Lesson 2

a Constant ratio

b 135. Explanations vary. The sequence has a constant ratio of 3, so to
get the next term, multiply by 3. 45 « 3 = 135.

Lesson 3

Responses vary.

* First term: 4. Rule: Add 6 to the previous term.
* First term: 5. Rule: Constant ratio of 2.

» First term: 20. Rule: Constant difference of -10.

Lesson 4

a Arithmetic sequence. Explanations vary. There is a constant difference
of 8, and graphing the points forms a line.

b Neither. Explanations vary. There is neither a constant difference nor a
constant ratio. The difference between the second and third terms is
-1, but the difference between the third and fourth terms is 1.

¢ Geometric sequence. Explanations vary. Another way to think of
dividing the previous term by 3 is multiplying by a constant ratio of %



Try This | Answer Key

Lesson 5
a 8+ 5n (or equivalent)

b Responses vary. The 8 represents the starting amount of snow. There
is a constant difference of 5 inches, so there will be 5 inches of show
every hour for n hours since Saanvi woke up.

Lesson 6

B. 4n+1
C.5+4(n-1)
E. 9+4(n-2)

Lesson 7

a Responses and explanations vary.
* Geometric. Since the management company is hoping that the number of
rented plots doubles each year, there is a constant ratio of 2.
* Neither. Although the number of plots will double for some period of
time, eventually the park will be full, and the number of plots will become
constant.

b 20.2"(or equivalent)
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English

arithmetic sequence  +6 +6 +b6

A sequence that —~ —
changes by a constant S, M, 1%, 23, ..
difference.

In this arithmetic sequence, the first termis 5 and
the constant difference is 6.

constant difference X y
When the difference R R
between any two consecutive 0 5 2 +2
values in a pattern 1 1 2 »
is the same, there is a 2| 9
constant difference. 3 11 2 +2

The pattern in the table has a constant
difference of 2.

constant ratio When X y

the ratio between any —_—t
two consecutive values 0|1 2 .3
in a pattern is the 1713 2,3
same, thereis a 219 3
constant ratio. 3 2}2

Example Sequence:

explicit definition 60135

A Sequence can be Explicit Definition:
defined recursive|y Or  Letnrepresent the term number.
explicitly. An explicit S(m=4-157
definition is a formula that determines

the value of any term in a sequence

using the term number. An explicit
definition of a sequence can be written

as an expression, an equation, a function,
or in words.

secuencia aritmética +6 +6 +6
Una secuencia que — —

cambia con una 5 M, 1%, 23, ..

diferencia constante.

En esta secuencia aritmética, el primer término es
5y la diferencia constante es 6.

diferencia constante X
Cuando la diferenciaentre =~ ——
dos valores consecutivos 0
cualesquiera en un patrén 1
permanece igual, hay una 2
diferencia constante. 311

El patrén en la tabla tiene una diferencia
constante de 2.

razon constante Cuando X
la razén entre dos valores —_—
consecutivos cualesquiera 0
en un patrén permanece 1
igual, hay una razon 2
constante. 3 2 "3

R./&/

1
3
9

El patréon enla tabla tiene una razén constante de 3.

Ejemplo de secuencia:
4,6,9,13.5, ...

Definicion explicita:

definicion explicita

Una secuencia puede
definirse de forma
recursiva o explicita. Una
definicion explicita es una
féormula que determina el valor de cualquier
término de una secuencia utilizando

el numero del término. Una definicién
explicita de una secuencia puede escribirse
Como una expresién, una ecuacion, una
funcién o con palabras.

Sea n el nimero término.

fn)=4-15""D

© Amplify Education, Inc and its licensors. Amplify Desmos Math
is based on curricula from lllustrative Mathematics (IM).



Algebra 1 Unit 1 Glossary/Algebra 1 Unidad 1 Glosario

English

expression A set of numbers, variables,
operations, and grouping symbols that
represent a quantity.

5, 2z, 7—37,and 4(2 — 52?%) + 8 are all examples
of expressions.

geometric sequence 4 -4 -4
—~ —
A sequence that 5 8 32 128

changes by a
constant ratio.

In this geometric sequence, the first termis 2 and
the constant ratio is 4.

linear relationship A X y
pattern, table, scenario, —_
graph, or equation “ gO 5 2 %

with a constant rate
of change (or slope).
A linear relationship can + § 3| 23

increase or decrease by

a constant difference and is called linear
because its graphis a line.

The equationy =5 + 6z represents a linear
relationship that has an initial value of 5 and a
constant rate of change of 6.

model A modelis a mathematical
representation of real-world data,

such as a graph, equation, or relationship
that you can use to solve problems or
make predictions and decisions.
Modeling is the process of creating

a mathematical representation

of real-world data.

Espafiol

expresion Un conjunto de nimeros,
variables, operaciones y simbolos de
agrupacion que representan una cantidad.

5, 2z, 7—37,y4(2 — 52%) + 8 son ejemplos
de expresiones.

secuencia geométrica 4 -4 -4
i —~
Una secuencia 5 8 32 128

que cambia seglin una
razon constante.

En esta secuencia geométrica, el primer término es
2 ylarazon constante es 4.

relacion lineal Un X y
patrén, tabla, contexto, _
graficaoecuaciéncon 4 g 053 2 +6
una tasa de cambio p g 1 "1

(o pendiente) constante. 2

Una relacién linealpuede "' (3 | 23
aumentar o disminuir

con una diferencia constante y se denomina
lineal porque su grafica es una linea.

La ecuaciony =5 + 6 representa una relacion
lineal que tiene un valor inicial de 5y una tasa
de cambio constante de 6.

modelo Un modelo es una representacion
matematica de datos del mundo real,
como una grafica, una ecuacién o una
relacion que se puede utilizar para resolver
problemas o hacer predicciones y tomar
decisiones. Modelar es desarrollar una
representacion matematica de datos del
mundo real.



Algebra 1 Unit 1 Glossary/Algebra 1 Unidad 1 Glosario

English
non-linear relationship Day | ToalGiobs
A pattern, table, MG =
scenario, graph, or *:% 2 5 g*z
equation that does not 3 10 et

have a constant rate of change.
A non-linear relationship is called
non-linear because its graph is not a line.

The equation y = 22 + 1 represents a non-linear
relationship because its rate of change is not
constant and its graphis not a line.

recursive definition Sequence:

A sequence can be 5 45,6,15,9,
defined recursively or Firs:'}:r:fd;:
explicitly. Recursive ng&gl}si;gm
definitions include at _ _
least the first term of Ty e
the sequence and a f)=fr-1)+15
rule for determining Let n represent the term number.
each term that follows. They can be written
in function notation or in words.

sequence A sequence is alist of numbers
in a particular order.

3,5,7,9,...isanexample of a sequence.

relacién no lineal =

Un patrén, tabla, MG 1
contexto, gréafica o 4 5 2%
ecuacion que no tiene 4 [ 10 2

una tasa de cambio constante. Una relacion
no lineal se denomina no lineal porque su
grafica no es una recta.

Laecuaciény = 2? + 1 representa una relacién no
lineal porque su tasa de cambio no es constantey
su grafica no es una recta.

definicion recursiva Secuencia:

: 3,45,6,7.5,9, ..
Una secuencia puede
definirse de forma
recursiva o explicita. Las
definiciones recursivas
incluyen por lo menos
el primer término de la
secuenciay unaregla
para determinar cada término que siga.
Pueden escribirse en notacion de funciones
0 en palabras.

En palabras:

Primer término: 3
Regla: Sumar 1.5
al término anterior

En notacion de funciones:
f=3
f(m)=f(n-1)+15

Sea n el nimero del término.

secuencia Una secuencia es una lista de
numeros en un orden particular.

3,5,7,9,...esunejemplo de una secuencia.

© Amplify Education, Inc and its licensors. Amplify Desmos Math
is based on curricula from lllustrative Mathematics (IM).
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