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: Read Sec 9 2 Comple’ra No’res
* Do p659 1-79 every o’rher odd
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1* Flnd fhe common leFerence oF an qrn‘hme’rlc sequence

W ;n‘e terms of an arn‘hmehc sequence .'- e "‘ >
s § o

k Use the Formula for the general ferm OF an- arn‘hmehc sequence

* Use fhe Formula For fhe sum- oF ’rhe ﬁr51L n ferms oF an arn‘hmehc sequence

- . .o' %
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ObJecflves Recognlze write, and

~ : ' - | " . SR P ' l o4 '. " ‘ ‘ % man|PUIafe arlfhmehc Sequences
ecurSlve Formu a L _,_‘ o | . - and find thennth par’rlal sum oF an i

arl’rhme’rlc sequence

An arithmetic sequence is a sequence in which each term after the first differs from
the preceding term by a constant amount.

The difference (d) between consecutive terms is called the common difference of
the sequence.

A recursive formula is a rule in which one or more previous terms are used to
generate the next term.

The recursive form of an arithmetic sequence: (ZENEE“IN NN
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ObJecflves Recognlze write, and

: 4 '. . L . . . : 8 b g . ” | ’ . mampum.l-e arﬂ-hmehc Sequences
A rl.'.hm ef|csequence ™ _,‘ 4 y #. - andfind fhe nth par’rial sum oF an ,

arl’rhme’rlc sequence

The recursive form of an arithmetic sequence:

PR VA VRS VALs Vs VAl VA
1 2 3 4 5 6 7 8 [Domain
Range

Term number

Term value

The common difference is 3, this is an arithmetic sequence.
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* imanipulate arithmetic sequences

~and find fhe nth parhal sum oF an
arl’rhme’rlc sequence '

B | e ' " AT ObJecflves Recognlze write, and
Arithmetic Sequence *

Definition of Arithmetic Sequence

A sequence 1s arithmetic if the differences between consecutive terms are
the same. So, the sequence

A1y Ary Azy gy« . .

e
Q
S
e

1S arithmetic 1f there 1s a number d such that

d.

The number d 1s the common difference of the arithmetic sequence
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ObJecflves Recognlze write, and

S|ng Recur5|ve Form 1'0 F'"d ,' . @anlpulafe arithmetic sequences

Terms of an Arithmetic Sequence g

Find the first six terms of the arithmetic sequence in which a; = 100 and a, = a,_,-30.

aI:IOO
aZ:al—BO:IOO—3O=7O

a, =a,—30=70-30=40
Note that each term can be found by

a, =a,—-30=40-30=10 adding -30 to the previous term.
a =a, —30=10-30=-20
a =a —30=-20-30=-50

The first six terms of the sequence are 100, 70, 40, 10, -20, -50.
7 /20



ObJecflves Recognlze wrn‘e and

‘ r'fhm e".|c Sequence s ‘ - A and ﬁnd fhe m‘h par’rlal sum oF an ,
L SRR O EERIRE.. 0 auaw. 00 4 arl’rhme’rlc Sequence,ts . TR

The first six terms of the sequence are 100, 70, 40, 10, -20, -50.

If we graph those terms with the appropriate index as points, (n, an)
(1, 100) (2, 70) (3, 40) (4, 10), (5, -20) (6, -50)

The graph of each arithmetic sequence forms a set of discrete
points lying on a straight line. An arithmetic sequence is a
linear function whose domain is the set of positive integers
(Natural Numbers).

J o're 'rhaf fhere |s no line. The domam

'does not mclude non-m’regers




ObJecflves Recognlze write, and

eﬁn'flon OF an Ar'fhme.tlc | ' manlpula’re arn‘hme’rlc sequences

~and find fhe nth par’rlal sum oF an |

Sequence s arl’rhme’rlc sequence

If the first term of an arlfhmeﬁc sequence is a;, each term after the first is found
by adding d, the common difference to the previous term.

al — 100 100, 70, 40, 10, -20, -50

a,=a +d a, =100 +1(-30) = 70
a,=a,+d =(a +d)+d=a +2d a, =100 + 2(-30) = 40
a =a,+d =(a +2d)+d=a +3d a, =100 + 3(-30) = 10

a =a,+d =(a +3d)+d=a +4d a. =100 + 4(-30) = -20

5 4

This suggests an explicit formula for finding a
specific term of an arithmetic sequence.
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ObJecflves Recognlze wrn‘e and

arl’rhme’rlc sequence

xphc'f Formu la B ey 1 < - and ﬁnd fhe m‘h par’rlal sum oF an ,

We can find a specific term by using the explicit formula for determining the nth
term of an arithmetic sequence with first term a; and common difference d.

The explicit formula defines the value of a term in a sequence by the position of
the term in the sequence.

You can also start with the Oth term, ao, the term prior fo the first term of the
sequence if there was one.

10/20



nth Term of an Arrl'hmef'C | ObJecflves Recognlze write, and

* imanipulate arithmetic sequences :

-~ and find fhe m‘h par’rial sum oF an

arl’rhme’rlc sequence

The nth Term of an Arithmetic Sequence

The nth term of an arithmetic sequence has the form
a, = dn + ¢ Linear form

where d 1s the common difference between consecutive terms of the
sequence and ¢ = a; — d. A graphical representation of this definition 1s
shown 1n Figure 9.3. Substituting a, — d tor c in a, = dn + ¢ yields an
alternative recursion torm for the nth term of an arithmetic sequence.

a, = a, + (n — 1) d Alternative form

11/20



ObJecflves Recognlze write, and

xample n."h Term OF Gn ,' . ~ {manipulate arithmetic sequences

~and find fhe m‘h par’rlal sum oF an Q

Arithmetic Sequence R i

Find the ninth term of the arithmetic sequence whose first term is 6 and whose
common difference is 5.

To find the ninth term, a,, we replace n in the formula with 9, a; with 6, and d with -5.

You can also start with the Oth term

n=9,a=6,d=-— .
09:6+—S(9—1) 0026——5:11
a, = 6+—40 = —34 a, =11+9(-5) = -34

The ninth term is -34.
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ObJecflves Recognlze write, and

xample n‘l'h Term OF an | ’ mampula’re arn‘hme’rlc sequences

~and find fhe m‘h par’rlal sum oF an Q

Arlfhme’rlc Sequence e e o

Find the nth term of the arl’rhme’rlc sequence whose fifth term is 19 and whose
ninth term is 27.

Method 1 Use the formula and a system of equations to find a; and d.

a =a+db5-1 a =a +d9-1) a1=19—4(2):11

5 1 9 1
a = a_ - 4d a = a,—8d a =27-8(2)=11
a =19 - 4d a =27—-8d

a =11+2(n-1)

19 —4d =27 -8&d d =2n+9 9 would be the term
bd = 8 & before a; = 11

d=2 13/20



ObJecflves Recognlze write, and

xample nfh Term OF an i ’ ~ {manipulate arithmetic sequences

~and find fhe m‘h par’rlal sum oF an Q

Arlfhme’rlc Sequence R e S

Find the nth term of the arl’rhme’rlc sequence whose fifth term is 19 and whose
ninth term is 27.

4_ We use the formula replacing a; and an, with as and as.
MethOd 2 Finding d, then using the formula again to find a.

a, =a_+d(9-5) a, =a +2(9-1) a =11+2(n-1)
27 =19 + 4d a =27 —2(8) a =2n+9
d =2 a =11

|
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ObJecflves Recognlze write, and

xample n‘l'h Term OF an | ’ mampula’re arn‘hme’rlc sequences

~and find fhe m‘h par’rlal sum oF an Q

Arl’rhmehc Sequence R . & S

Find the nth term of the arithmetic sequence whose fifth ferm is 19 and
whose ninth term is 27.

Method 3 125 2,79, o o o2

| 2
a =11
a, =a_+d(9-5)
27 =19 + d(4)
d=2 a =11+2(n-1)=2n+9

15/20



ObJecflves Recognlze write, and
~ {manipulate arithmetic sequences :

Find the missing tferms in the arithmetic sequence 17

~and find fhe nth par’rlal sum oF an Q
arl’rhme’rlc sequence

/! cmem! e c—) '71 000

Step 1 Find the common difference (note the numbers are decreasing).

There are a couple of ways to approach this problem.

an =a; + (n - 1)d
as = a; + (5 - 1)d

-7 =17 + 4d
24 = 4d
-6 =d

There are 4 differences between 17 and -7

The total difference is -7 - 17 = -24
_24/4 = -

17, 11, 5, -1, -7, ..
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ObJecflves Recognlze write, and

Odel"\g Changes |n ."he U S | . @'\anPUICl'l'e arn‘hme’rlc sequences

- and find fhe m‘h par’rlal sum oF an :
Populaflon PRt - arl’rhme’rlc sequence e

The data in the graph show that in 2010, 167% of the U.S. population was Latino. On
average, this is projected to increase by approximately 0.35% per year.

U.S. Population by Race/Ethnicity

2010 Census 2050 Projections

Our data is percentage and since the growth 74
IS a constant percentage growth, slope, this
IS a linear growth or arithmetic sequence.

&6 |
50% -
40%
Write a formula for the nth term of the
arithmetic sequence that describes the
percentage of the U.S. population that
will be Latino n years after 2009.

30%

10%

Percentage of the U.S. Population

White Latino African
American



odelmg Changes m fhe U S. ﬁi’iﬁ.‘;i“aﬁfﬁﬁni’l'.ii:;ﬂlic;‘é“’

- and find the:nth par’rlal sum oF an :
Populaflon B Gk arl’rhmehc sequence . i

The data in the graph show that in 2010, 167% of the U.S. population was Latino. On
average, this is projected to increase by approximately 0.35% per year.

U.S. Population by Race/Ethnicity

2010 Census 2050 Projections
70%

50%

40%

a =16+.35(n-1)

Y |
20%

=16+ .35n - .35 =15.65+.35n

10%

Percentage of the U.S. Population

White Latino African Asian
American

The formula for the percentage of the U.S. population that will be Latino n years
after 2009 is 15.65 + .35n.
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ObJecflves Recognlze write, and

Odehng Changes |n ."he U S . @anlpulafe arn‘hme’rlc sequences

- and find fhe nth par’rlal sum oF an ,
Po pu laflon . > i y | .; T arl’rhme’rlc sequence o ik ot

U.S. Population

Percentage of the

70%

50% |

40%

2010 Census 2050 Projections

The formula for the percentage of the U.S. population
that will be Latino n years after 2009 is 15.65 + .35n.

What percentage of the U.S. population is projected
to be Latino in 20507

White

Latino African Asian
American

a = 15.65+.35n n =2050 — 2009 = 41

a, =15.65+.35(41) = 30

30% of the U.S. population is projected to be Latino in 2050.
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The Sum of the First | Terms 32;',;?.';"5aﬁfﬁ.i’ni'l'.iieﬁi'lic;‘?d

~and find the: m‘h parhal sum oF an Q

of an Arl’rhme’ruc Sequence T v S e

A series is the sum of the terms of a sequence. The partial sum, S, , is the sum of

the first n terms of an arithmetic sequence

Let us take the series S+ = 2+ 4+ 6+8+10+12 + 14
Reverse the order S7 = 14 + 12 + lO + 8 + 6 + 4 + 2
Add the two 257 = 16+16+16+16+16+16+16
We have 7 16s or 7 (14+2)s 72 +14) nla +a)
Solvi S = = -
Adding them; 257 = 7(14+2) oVing =7 2 2

a, is the first term, a, is the nth term.
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ObJecflves Recognlze write, and

he Sum OF fhe F"’S’l’ l’l Terms ggnanlpula’re arn‘hme’rlc sequences

~and find fhe nth parhal sum oF an Q

OF dn Af'fhmeflc _ equence arl’rhme’rlc sequence

Find the sum of the first 15 terms of the arithmetic sequence: 3, 6, 9, 12, ...

We need the 15th term and the common difference.

d =3 a;s =d; + 3(15 -1) =3 + 3(14) = 45

_|_
s - n(a12 a) _ 15(3; 45) _ 15(248) _ 15(24) = 360

The sum of the first 15 terms of the sequence is 360.
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ObJecflves Recognlze write, and

he Sum OF ."he Flrs* n Terms manlpula’re arn‘hme’rlc sequences

~and find fhe nth par’rlal sum oF an

OF dn Arlfhmeflc Sequence ~‘ arl’rhme’rlc sequence

Evaluate Z n + 1

a=71)+1=8

20(8 + 141)

_ _ S, =
a_ = 7(20)+1= 141 20 ;

S, = 10(149) = 1490
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ObJecflves Recognlze write, and
~ {manipulate arithmetic sequences :

ave some money e o g ~and find thenth par’rlal sum oF an ,

arl’rhme’rlc sequence

Suppose Yyou Foollshly pu’r $lOO under your mattress at the end of the month. You
continue to be foolish and put money under your mattress each month but increasing
the amount by $5 each time. How much money is under your mattress after one

year?
a =100  a, =100 + 5(11) = 155

c 12(100 + 155)

_ S. = 6(255) = $1530
12 2 0

You would have $1530 after 12 months. Of course, had you put the money into a
savings account at the bank you would have earned a little interest. And lets be
honest, if you have money under your mattress, you would spend it.
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