Precalonlusy  Unit 8 Notes—Sequences

Definition: A SequerX e is an ordered progression of numbers. This progression can be vy,
\V

('\Y\\\'C (meaning it ends), for example{3, 6,9, 12, ..., 21}. Or, it can be jﬂg} ﬂﬂ'g .,
for example {3, 6,9, 12, ....}.

Notation: an is used to denote a term in a sequence. The a alone actually has _ YIC Yoo e,

however the n has a very significant meaning. It indicates the \2 \aAC©.. of the term in the sequence being
referred to.

Q\v} O:E There are 2 ways to define these sequences have = knew e
™. eéx P‘ ‘:]‘ﬂ' ( % & \YY\D\\C/\.“\U ~ vamus “‘(’J’W\ AT-
' J 3&\* the kext term

The explicit definition is like a formula.
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Ex1) Find the first four terms of the given sequence.

a) a, =2n+3 b) a, =3.2" c) a, :n+i
n
53.—] k] q’ \\ G b \2/) ZLt’ %g Z ,2055 3%9 q
a, a, a, a, a, s a a a, a, a, a
-
d) a, =n’ +1 e) a,=3-"7n f) a, =(-2)"
2. 9.8 e Bl | I 3 2.1 -8\
a a, a, a, a, a, a, a, a, 4, a, a,
The recursive definition has 2 parts:
(1) a term with which to begin
(2) a symbolic description of how the successive terms are related.
Ex2) Find the indicated terms of the given sequence.
mu5 1
a) a =6,aq, —4mﬁ?wv 611:9,a”:§-anf1 ¢) a=La,=2,a,=a,,+4a,,
‘ \ 1 -
8. 2% 3.0 .%.1d 2.3.5.6
az a3 a, s a, a, 44 s a, a, a4, ds
d) al - 4 > an 5 ) an—] + 2 e) al = 1 > an = [— %j 'an—l f) al = l>a2 = 27 an = al14 'an—l
T S T T
22 1256210\ .23 ag ammg 2. 24 0
a, a, a, ds a, a, a, 4 a, a, a a
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Although it is possible to work with many different types of sequences, there are 2 that are most common.

Gy Vhametry ¢ (where there is a common difference between each term) and o.pﬁmg"\'r“\ C_
(where there is a common ratio between each pair of terms). J

ARITHMETIC:

an=a1 +d(n—1),where d is the difference between each term (called the common difference)

Ex3) State whether each sequence is arithmetic, geometric, or neither. Then, find an explicit formula for
the nth term of the sequence in terms of ».

a) 17,21, 25,29, .

:[{\;L\H—\ A L\.

aribhmetic,
type:

an = lq + L%(n’l)

e) 100, 50,25, -12.5,...
)
| =
type: e‘ﬁk(/

d) 11,101, 1001, 10001, ...

type: ne \(\’\Q’V

- W i

h) 2a—2b,3a~b,4a,Sa+b, ...

b) 8, 12,1827, .. ©) 2,5,4:5,
2
=2
type: QoM AN yype: wei Yhey™
3\t n
Qan = 8(_.7» an = N
P4
f) 1,4,9,16, g) 2,3,4,5,...
1 4 9 16
type:_heithure  type: nevther
2 nrl
a=_ N an = n*-

Ad=a+b

type: ij \'\\MQ‘\\Q '
- Za-2b + (a) (1)

Ex4) State whether each sequence is arithmetic, geometric, or neither. Then, find an explicit formula for
the nth term of the sequence in terms of ».

a) a, =8,a,=
8) L}) 2') \)

type: % com e
Qn = ! 2. ’

d) a =1,a,=a,,+2n-1
type: Y\Q(\‘\W

2

an = I\

’ an—l

1
2

b) a,=6,a,=a,,+10

b)\bjlb)%,
type: QM\“XSQV\&;\.’(Q
~ G+ 1oln-)

e) a,=3,a,=-2-a,,
3,411, ~?A

type: %e@Mf
y\ \

1 ]
c) alz—z—,a”:;%(a”?‘n%)
n
7, LS, 2, 25,
type:_Qirithomet e

an = ”:\):+ ) 5 (V\"‘)

2 3 8
n 25,232,
2 ) ,E
7.0 )31




Ex5) Find the indicated term of each arithmetic sequence: Ai’ %
a) a,=15,a,=21,a, =7 by a, =15, 0a,=7, ay, ="

a=0 . ,
0= 0+ A(n-1) Q.= 15+ -B(20-)

Q//ﬂiiE&? V=129 (\Qza;~w;:r\
\Q, =12\ -

Ex6) How many terms are in the finite arithmetic sequence

a) 18,24,..,336 @ =19 =6 b) 178,170, ...,2 aﬁ-ﬂ@ G“-:Z d=-8
Oy =336 - {78+ “Bn-Y)

336= B+ G(n-1) ,,n@,—— —2(n-1)
-l ey 22=hn-| lai/ﬂ

Ex7) Find the number of muftip 5f 7 between 30 and 300.

25,42 ., 24t
2q4 = 35+ T7(n-1)
7 54="T{nh-\

21=n—-\ |h=2%
Geometric Sequence: a,= ai(r)"~ ', where ay, is the nth term, » is the common ratio, & a is the 1%
term.

Ex8) Write an explicit representation of the pattern. Then find the 15" term. e

4 1 11
2435 815 275 95---

r=7

an = _2_‘:6(3'““ 0= mz [33 %%31

Ex9) Given that a2 = 3 & as = 24 write an explicit formula if the sequence is a) arithmetic & b) geometric.

Then find the values of a3, and a4 in each situation. 3 i | ZH:
D74 3 e 11 2y R e R
. LI X
A: 2"‘("‘5:‘4_‘\”’[ ?)"Y' "'ZL{'
3 2 18 3 = 8
r=2
n-
o TnA) o 2(2)
=0 4= \T we b we L -
(These are called the Arithmetic (These are called the Geometric

means between a; & as) means between ax & as)




