Day 5 - Geometric Sequences 2021 Notes.notebook April 20, 2021

Warm-Up 4/19/2021

Compound Interest

1 « Janelle decided to invest money in an account that earns 3.5%
compounded semi-annually. If she initially deposited $1,250.00 into the
account and adds nothing to it, how much will it be worth in 5 yearse

A. $1,484.61 A=P(1+ )”t

c$$]1f386%82]7 A— \QE-)D([ 9035 %S

D. $1,763.25
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Growth & Decay

Growth: y = a(1 + )t Decay:y =a(1-r)t
——

2. The population of a town is decreasing at a
rate of 3% per year. In 2000, there were 1700
people. Write an exponential decay function to
model this situation. Then find the population in
2012. y=1700(0.97 97)' — l’lOD (0 ‘ﬂ)
£=2013--2w0os = 12 g =1, 1711 Perple
3. Russell’'s health and fithess blog'is really taking
off. The blog had 45,000 commenters this month
and the number of commenters has consistently
gone up by 10% per month. How many
commenters can Russell expect to have in 5

months? \3 L\_{_} 000<H—OI
g LSoos( (1)

Y=73,472

12
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Home Work Review 4/11/19

Reminder!ll

Deltamath and Digital Escape HW are due

on Thursday, 4/21/2021 e
’ i

HOMEWORK REVIEW
Any
requests?
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Essential Question 4/19/2021

How can I write an explicit
formula for a geometric sequence?

Standard:
MGSE9-12.F.BF.2

Write geometric sequences recursively
and explicitly, use them to model
situations, and translate between the
two forms. Connect geometric sequences
to exponential functions.
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Geometric Sequences

A sequence is a pattern involving an ordered arrangement of numbers,
geometric figures, letters, or other objects. A geometric sequence is a
sequence in which you get the next consecutive term by multiplying or
dividing a constant number called the common ratio or constant ratio.

Example: 5, 25, 125, b2AS, 1S
What is the constant ratio?e 6 What is the rule? x 5

Geometric sequences are considered exponential functions. The
position of each term is called the term number or term position. We
can think of the term number or position as the input (domain) and the
actual term in the sequence as the output (range). Instead of using x
for the input, we will use n and use q,, instead of using y for the output.

Inpat Li,’m:ﬁbe,(n) 1 (2 |D |4 |5
WTem ] 6 36 D_lb (;-al.'ﬁ

S U
X6 b ;/s
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Explicit Formula for Geometric Sequences

(» Constant Ratio
n-1

B @.I‘
N Term 1 Term

Closed/Explicit:

* Candirectly find nth term

* NOT required to list 1st term

« Used to find specific ferms in a sequence
- the Nth term. Example: the 54th term.

Explicit Formula:
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Steps in Creating an Explicit Rule

Given the sequence: 2, 4, 8, 16,...

1. Write down the Y-“’
Explicit Formula An = a' .

2. Substitute the  |(Ay =) Y=L_7
. SL~
first term for a,and

the constant ratio

for r.
3. Tofindthenth (K="
term, substitute the
term number you Q\L\' EATA \"""‘
want to find forn.  |Quw, =2 =1 ¢ 234
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Practice: T do/We do

Write an Explicit Rule for the following sequences:
a.3,6,12,... b. 400, 200, 100, ...

ar =i ai =ﬂ0
r=%:’ 2 ne r= laoobe-: 0-S -l
Ruleggig (23 Rule:q n :LH?D(OS:)
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Practice: You do

c. 40, 10, % d.-1,3,-9, ...
a) = Ll"o dr = ——
to _ 3 =—5
[ = /‘-('0 =025 - r=__ /=L A1
Rule:Ql\z L-\'D(‘Q‘)-S\ Rule: ==\
e. 128, 32,8, ... f.-2,-12,-72

a= 2% a= =2
32 -1
r= /[).;g:: Q-‘)SO\"’L,. (= ~ :(p

Rule: Qo\.‘-‘- \1% (‘0")5}“" Rule:aﬂ-; "2 (é)n ]
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Examples - Finding the Nth Term

Finding the Nth Term

To find the nth term, particularly when the nth term is quite large, you want to create an Explicit Rule
first and then substitute that term number into the rule for n.

For the given sequences, create an explicit rule and then use the rule to find the following terms:

a.1.5,45, 135, ..... a7

Q =\-5

b. 162,108, 72,48, .... 8t term
m—

Q| ‘.‘.‘ba

Un = lblf{;):j

C&a: ((71 (.2/5)7
Qg = 43|

April 20, 2021

10
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Finding Terms Using an Explicit Rule
’P ra 0-‘—1 CE Finding Terms%sing an Explicit Rule

For the following sequences, find the first five terms:
—

Q. an = 350 b. ar = (-3)r1 .an=-32n

A=3(sy =2 :=| Gz -3
Ra =x(S) =\s Qnz-3 Oaz -6
Qy=x(Sy=75 Q3= A3 =—2
Qe = 3(555 =2 Qu=-X1 Oy =24
05:5(,';)% =\\RS As =¥ Us - -49

11
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Recursive Rule

Recursive Formula

There is a second formula for arithmetic sequences called the Recursive Formula. The recursive formula allows
you fo find the next term in a sequence if you know the common difference and any tferm of the sequence.

a1 = first number

an = I(ap-1)
/7 7

Nth Term Constant Ratio Previous Term

Recursive:

* Relates each term in the sequence to
a previous term

*  Must ALWAYS state 1° term

12
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Examples - Finding Terms Using a
Recursive Rule

Finding Terms Using a Recursive Formula

For the following recursive formulas, find the first five ferms:

a =4 a,=-18 a, = 1025
I 2. 1 3. 1
an = 4(an—l) an = g(an—l) an = [g](an—l)

Q,-4)=15 Qo= —b Oa = 205
Az = (L) =by s - -2 Q3= 4 |
Oy =4 (6%) = 258 Oh=" Qo= G
As5-4(Q5b) =\ooy q5=,% as, . 4,%25

13



Day 5 - Geometric Sequences 2021 Notes.notebook April 20, 2021

Creating a Recursive Rule

Practice Creating a Recursive Rule

For the following sequences, creatfe arecursive rule:
1. a 2.4,8 16... b. 4,2,1,.5,...

Q":;/ - a.'-'-
XY= tH-= ' ,
Chn = 2@\ (On= 50)]

c. 6,3, 1.5,.. d. 18, 54, 162,...

Q= b d, =%
(=Ye=1a =94/¥=3

\Ql\ =‘/1-Q«-\3 [ Oa- 3 ‘ aw

14
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Practice: T do Slide 5

2. a. Given a term and the common ratio,
write the explicit formula: a. =-64,r =4

An =Gy (T)ﬂ—\ Rule
As - A, (L]—) (Qf\: ‘O-DS<L)-E

-4 = Cl\(%)
- b4 =[a]@sb)
Q56 X56

D2z

15
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Practice: Mown do

2. b. Given a term and the common ratio,
write the explicit formulo 04 =16,r=2

QAn =A, (f)
QL{- :C{,(Q)LF ¥QMLL —

6=Qi+%

16
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Practice: T do

3. a. Given two tferms in a geometric sequence,
write the explicit formula: a, = 48 and a, = 192

Qr\ :a|(T)n-l

17
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Practice: Mo do

3. b. Given two terms in a geometric sequence,
write the explicit formula: a, = 250 and a; = 1250

af\ 'I—G(l(Y‘)(\’,

Y = 125° -5
QLS ©

C{‘{— = QJ <5> -

250 — A, (6)2

250 = ai (128
(25 PE

@E O =2 ("D)ﬂjlj

\

18
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Practice: Mou do

4. The 10™ term of a geometric sequence
IS 0.78125. The common ratio is 0.5. Find
the first ferm of thésequence.

(\r)
Q\o - Ol ()

0-7R125 = Q\‘CD“53
01335 = () (o-001453(2K)
O 0o lA5Sd\35 O-ool453125

19
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Practice: Mou do

5. It is fime to call the exterminator! You found out
that the number of termites under your house is tripling
every week. If you have 8 termites on week 1, find the

following: a(\:a; C‘()n“

a. A sequence to show the growth of termites:

Q
n= ()
b. The numlber of termites after 12 weeks:

Q. =)

X
Q. = R |
Q\D- = \JL‘\'l—l/lZ(a {G(NWI'C&

20
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Practice: How would you do +his?

6. A geometric sequence starts with the

number 14 and the common ratio is 0.4.

Colby finds that another number in The

sequence is 0.057344. Which termin the

sequence did Colby find?
A= =

Q{\ = \‘-’c(D-H—y\—\
Calem\atoc \3 = ‘*(0437&

‘B b\ 2 Q@r the KV alme ftroi-

Ades e\-‘m WMol 0usTY
\@,(m 4:)‘\'\—7‘“\ 2o -

CcC 0 @& desmos.com/calculator
Unt|tled Graph

LS T K —

e
+
@ (.
33
14
2.6
2.24
0.896
0.358 |
0.14336
|

Hes [¥5) %) - (=]

21
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