Warm-up!

Find the next number in the pattern
A)3,8,13,18,2. 5 i .
A N 1]
5 rs 1 T O(‘\*\/\MQ-HC/

B) 4,8,16,32,CH Hﬁ&omﬁr\
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C)27,-18,12,—8,. e 27 =
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Exponential Functions Day 1:
e (2.1) Arithmetic Sequences
e (2.1) Geometric Sequences

Homework
* Intro to Arithmetic and
Geometric Sequences

Your next quiz will be Day 5 of
this unit



Sequence

Definition: A function whose domain is the set of nonnegative integers
20 £(a2) f(:;)) ﬂ[(%)
Eximp}gé/’// |
©2,4,6,8 @, 0
e 200, 100,§0, 2a5
. o\ndgf, Taesdﬁly, Wednesday,...

Sequence Terms: Instead of representing sequences with function
notation, we use subscripts.
Instead of f(1) = 2,f(2) = 4,and f(x) = 2x,

We write @ B Z,V\
)

a1=2
a2:4
a, =2n

(we often use the letter a, but sometimes we'll use a different letter for
reasons that will be clear later)
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Given the general term for a sequence, find the first four terms in the
sequence.

f(N=12-5n h=12-5(N= 7/
A)a, =12 —-5n az: |2"5(2\ =
7,23 -8 13 A, = 12-5(3)= —%

n" a, = IZ"5 4l = —
B) a, =32 (-7 O <a(-n - ( ) g
~16,8, 4, ¢ =) T otle
Aa=n2(5)" = &
C)an=Z—: &gzgz(,zy :/ -y
O_O 0\4"/62,(—/1;&) —_Z
2 dr= L G~ 2
5 v =N
- L 3
O/ ’5/ z/ "S‘
@)
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Some types of sequences get a special name

From the warm-up:
A) 3,8,13,18, ...

B) 4,8,16,32, ...

C)27,—18,12, -8, ...

D)1,-3,5,—7,..
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Geometric Sequence:
e Always MULTIPLY by the same amount to get from one term
to the next
e Amount you multiply by = "Common Ratio" =r R
e |f you're ever wondering what the common ration is, pick a
random term and divide by the term before it.

Arithmetic Sequence
e Always ADD the same amount to get from one term to the
next
e Amount you add = "Common Difference" = d
e |f you're ever wondering what the common difference is, pick
a random term and subtract the term before it.
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A)3,8,13,18, ...
ad=5
B) 4,8,16,32, ...

R:l

C)27,—-18,12,-8, ...

- _7
R= =

D)1,-3,5,—7,...



Find the first 4 terms in the sequence. Classify the sequence as
arithmetic, geometric, or neither. If it is arithmetic, find the common

difference. If geometric, find the common ratio.

D)a,=3—7n

-4, -1, =18, -25
prigendic |- 77

E)8n=3-\(—2)” gi g~ 4
\% Ay -4 % g

)

ﬂflow\eﬂig R=_>
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F) Find the eighth term in the following arithmetic sequence

a1=4‘ D‘l'b
a2=10 P,lrc
a3=16
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G) Find the eightieth term in the following arithmetic sequence

a,- -1 )
o=t O = Iy 72

a; = 16 Ozsoi Oo * BDJ
s e

Ch. = G + 774

0

O\SO: é+77(é>

Myo= |64 HC 7
5 78




When you know a term and the common difference/ratio and
want to come up with another term or the general formula

Finding the nth term of an arithmetic sequence: Finding the nth term of a geometric sequence:
anp = aqi + d(n - k) In = gk(r)n_k

where where
a, = term you know Jx = term you know
d = common difference r = common ratio
a, = n-th term Jn = n-th term

So, _ So,

an=a1+d(n_1) gnzgl'rn_l

a, =a, +dn—2) Gn =gy -T2

a, = az +d(n —3) gn =gz T3

ap =a, +dn—4) G = gq - T4

rn—S

a, =as+dmn-—>5) gn = Js -
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Given a term and a common ratio/difference, finding another term

H) Find the 20th term of the arithmetic sequence witha; = 7and d = 4
(Ta, = 03 + |7/

Ua0= 7/ 4+ l7(ﬂ = /4 68~
(N2o =

) Find the 15th term of the geometric sequence with g¢ = 20 and r = é You
may leave your answer unsimplified.

\ i S
\ l 5
2 1
2" ° 1 5
2 Y ’
\«
7
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Given a term and a common ratio/difference, finding another term

J) Find the 85th term of the arithmetic sequence with a; = 300 and d = —2

Qgg: @ B_L 82d

Ags= o0 +82(2) = 300 —’é(é%

e

= |
K) Find the nth term of the geometric sequence with g, = 10 and r = 3.
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Finding General Formulas

L) Find a formula for the nth term of the arithmetic sequence wi 15and d = 4.

Oz Qs+ (n-5)
On= 15+ Y(n-53)
Or\3 Li"\"f)

M) Find a formula for the nth term of the geometric sequence witha; = 10 and r = —%
n="

O\V\: a’b @

~
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Finding the common difference or ratio when given only two terms

For Arithmetic Sequences
e Subtract
e Divide by thiXdifference in the indices
e (make surg’yousubtract in the right order)

N) Find the commondifference af an arithmetic O) Find the common ratio of a geometric
sequence wi sequence with g, = 56and g = 7
Os -4, L{A 9 s - 91 Q
. -4 <+ J —
|6 Y+ 4 7 = 56 R”
20= 44 7

5 =d ,
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P) Given the following terms from an arithmetic sequence, find the
common difference. Then, find a general formula for the nth termin

the sequence.

as = 190 and aj = 115 (s, (ﬁO)
O/o :as’L 50‘ CIO/“é)
(IS - O
[15= 140 + 54 = _’Z
—75 = Sd e
-1s= 4 B
(4
On = .
2 Ny + ( s\ A Q,\—_aloJr(m_,a)ﬂ/

U= 170+ (-15) (s
G =110 =15 (n-5) X On = /)5*("\“’0)(‘/5)

C= 1D =15n + 72 U~=115 <15, +)p
A= 265-1sn Uax 245 =54



Q) Given the following terms from a geometric sequence, find the
common ratio. Then, find a general formula for the nth term in the
sequence.

J10 = —5and g, = 160

3'5 ) ﬂlo {Qg

[€O = S R5 | @(\_

-37 = RS ‘l:g V;m/

7 = R R ——

Nn—15
@’\ - @ IS (“LB )
s

Arithmetic and Geometric Sequences Page 15




Graphing Sequences

10

flx)=2xA41
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10

10

A, =53
a, =2n+1 a¢ S
A, =
e
o
]
2 3 4 5 8 9 10



R) Find g1 for the sequence graphed

100 CQ
ire
60

40 .

20 *

0 123 4567 8 910
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S) Find the first term of an arithmetic sequence with...

Ay = 16, a10 = 46

q O.=Oq+cl(’5>
Quo - au\ + GA a' ) {64—(5) (’5\
Y46 - [p+ 6 4 A, - [£-15
40> 64 Ay = |
G ~d

Q/\: aq*’ 6!('/\“&4)
A = léL (s) (f\ ‘-‘4\

U161 s(3) <

Arithmetic and Geometric Sequences Page 18



T) Write a formula for the general term (nth term) of the
geometric sequence. Then, find the 10th term.

4,8,16,32, ...
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U) Find the 10th number in the geometric sequence

2
a4=54,1‘=§
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V) Find the 7th term of the geometric sequence

_ 16 4g. =5
gs = 3 9s = -

. 9-9.-rR

Al 67:%' :
T 7
2 Ly
5= RS G,- 256
L 2 41%
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