Precalculus — 10.2 Notes
Arithmetic Sequences

An arithmetic sequence is one in which the difference between successive terms of a sequence is always the
same number.

An arithmetic sequence may be defined recursively as a, =a, a, =a, , +d, where a is the first term and d is the
common difference. The terms of an arithmetic sequence with first term @, and common difference d follow

the pattern a,, a,+d, a,+2d, a,+3d,..., a,+(n—1)d, where d =a,—a,_,.

Examples: Determine whether the following sequences are arithmetic:

a) 307,\}1,\}5\,/19,... b) %’%’ l,é,---

™ ord 44 +4 VAV

-2 2 _»

avitwe e ER ]

A=4

Oxithwaetic

d=-2

2

* To show that a sequence is arithmetic, find a, and a,_,. If a, —a,_, is aConstand(does not have a variable),

n

then the sequence is arithmetic. [ ?‘Uf) f‘/_‘ n 2, Svbtract resolts
2, Plog in N-|

Examples: Show that the following sequences are arithmetic and find the common difference.

a) {s,} ={2n-4) b) {5} ={In2"}
Sntatﬂ—d . bn;\\nQ = (n A
S, = An-N-4 w“"@ﬂ bt = T2 (=) M2 = N 2A=(n2
N~y _ 3(.\0
’32;?(;4 Cﬁ-‘”‘w&‘—g— bn_bvm = N Q_CI/W Lv/\?\“(_w 33: (n 2
8= Snn = (30-4) ~(R0-C) = an4-2n+6=2 acitnmetic. S205T

nth Term of an Arithmetic Sequence: For an arithmetic sequence {a,} whose first term is @, and whose

common difference is d, the nth term is determined by the formulafa, = a, +(n—1)d.

Examples: Find the nth term and the fifty-first term of the following sequences.
a) a,=6,d=-2 b)a =1,d=-1/3

Oon = cg: +(@@ e = o +(51-1)(3) An = | +(ﬂ‘/\§gj’s> Qs = | +(51-DC%)
AA= - 2n + _

- L A 56 _
e B U B - - - % E
" L d
Zam=~g”+f3—

Examples: Find the indicated term in each arithmetic sequence.

a) 80th term of 29, 26, 23,20,... A= -3 b) 86th term of 2, E, 3, z, 4}:—-‘—
= po -3 -3 -3 o, = 29

2
n-= B =22

Reo = 29 4{50—\3(’3) 1L \_/ 89
:-m ey, = X+ 63@_0('})‘
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=5
"= Gon—t

Oun = Gy +(N-1d e 2

Examples: Find the first term and common difference of the arithmetic sequence described. Give a recursive
formula for the sequence, and write a formula for the nth term.
/— -_—

a) 4th term is 3, 20th term is 35

35-B=22 £l tmange hetween Y13 0t trems
20-4= | €« how many +erms

b) 5th term is 30, 13th term is —2
-3-20 = -3 d-= -22 - Y
&

& g0 up 2 per tecm 2-%5=8 ‘r;ﬂc-l--h: Sth km,4ai4s
reeorsive formole: | ghdem=20: 30z a, t 4(—4) N-1z5-l=+

4th =3 a":a“+é\nr_ﬁé/f’ﬁwhm [7.:—5-, An=an_‘+ﬂ (n=5)

3v=a. -l
b 3z o SR LS
n-lzo= - - _‘3 = - —4‘)
3zatl Man :%—taéf\fancf);z reevrsive formola: A= o+ G-

an=4b_4w "'4
lﬂv\=_4n+50!

FA|= ’-’03 oncT anq_ﬂ

The sum S, of the first n terms of an arithmetic sequence {a,} with first term @, and common difference d is

Sum of an Arithmetic Sequence

. n
givenby S, =a,+a,+a,+...+a, E(al +a,).

Examples: Find each sum.
a) —143+7+...+(4n-5)

Sn: %(44—41"6)

b) 1+3+5+...+59
Need +o Fijvrc out Mow many ¥ <
axe being ‘added (n)- 4 -

an=a, +n-Dd  a,=%54 d=2

) n=-6n = [+(n-1)2
- %L‘l\/\—(ﬂ) = LL'T 5.? | _I) Sg,z%)—(“"sq)
- Nn-1:=2
— n —90 n =30
¢) 7+1-5-11-..—299 d) Y (B-2%) o =32
Ad=F an:-249 d--6 = Arz‘fhwﬁc Aqp= 3- 2(a0) = - 137
._;Z_q-.ﬂ :_'3' + é"l-l)L’G’) Can Dse Sn= LA ran)

nstead of summation

frmulas from Previovs
Section. Faster |

- %00 = -G(n-1)
A e
s =n-I

n=52

% 1+ {0

S: %(q +(—am>

Example: The corner section of a football stadium has 15 seats in the first row and 40 rows in all. Each
successive row contains two additional seats. How many seats are in this section?

/v
o.,=15 S :'.ﬁ-—-
Jo o° n =40 w77 ;>
: d=9 Q= IS+Eb-()(2) , Fiest
) (4 = q% < Enolo how
//,//_T:‘l' Wany $eats in
R \6 yow “p

5‘/0 - —%Q—Clﬁ-!—QZ)

:Zszzcoo §ca-{'5)

¥3
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