Date Notes 9.1 Moathemodhcol Dod’\'ﬁf‘*ng

Definition of a sequence: an O(‘de,(‘ e,d list of numbers, called jgrm§ .

You can describe sequences two different ways: EX D\ ek formula or a RCC.DPQI' Ve formula.

Explicit Formula. Find the first four terms in the sequence. Then find a,, .

a,=2n a,=-Tn+2
1t = 207 \'SY;Jrerm: LR (O FORIN|
2% fere: 0, 2ayofa A et BT
A . _ { Oy - 12 <
i*“‘ﬁ‘—’:’ ?‘ti ?iiii HY Yerm: ouy- -?(4)+z_~.
OL,q= 2(20) :E} Qo = -F(20) +2 :@]

An_Ex p\ et

?Orm Ul oL defines the n""f\ "\'6\"(‘(\. Explain how you can find various terms.
-Replace N 10 4he formuloe wirth the naomber of the Yerm
- Sinplify Yo find the vodve.,

Recursive Formula. Find the first five terms in the sequence.

\
9% Lex 0,
a =5 & \¥term), a =3 e\
a,=a, ,+3 a, =2a, +1
N . !
o, 5 fevious ferm’ Q,‘ =
O =

g ¥ = &\'\'%’- 6-\'?3:

Qz’ =0, TNE 2'§+\=E
Oa: O, +3= R+ 3= (1T}

Oy: 2 Qar = 22 v =[1B]
QH‘O&%*%=H*3= O»q 52'Q3‘H3 2,\_5_{'[:@
Qg -0y t)- ll—\-r?):E:H

&,5: 2 O_,_‘Tla Zé\’—kl :@:

: 2
Write a recursive formula for the sequence: 2, 6, 10, 14, ... Whoot s J"he p&\’\ﬁf‘ﬂ_
wr e U
) O"l = '2_ s ool

Q
*5)0{%\'\ CLn= a—n-n H—}

A Recuyrsive  Formulal  definesthe AT T by using the Qrevievs term .

Explain in your own words how you can find various terms.
- Plug in Hne previovs ferm for Qupm -
- Sienplify o §ind tre volue
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Suzie is saving her money up for a new bicycle. Her grandma gives her $20 to get started, and then Suzie is going to put the same

amount of money in her piggy bank each week. At the end of the second week, she has $26. At the end of the 3™ week, she has $32.

Fill in the table below to show the relationship between the number of weeks and the amount of money saved.

n (# of weeks) 1 2 3 4
a, (money saved) 4 20 £ 2 ﬁ?)?_ h) 2%
gl - “Tho
This type of sequence is called AcitNetic.  because thereisa_ COMMON A 'F'F{,T”E‘,ﬂ C& oran
amount that is_Added or_Sobtrocted to find the next term.
a= 20 Explicit Formula of an Arithmetic Sequence
a,= L= 20+tb =20+60\) In general, the terms in an Arithmetic SQ,C(UQ}(\(,Q

will be of the form:

a=D2: 20+127° 20+ 6D

a, = O—] + (n—l)d
; i ' o
a,= 20+ G(N-1) where d C,o;:mon difference (0,-Q,)
and a, = \ ‘\'{;rm

If the bike costs $200, how long will she have to save?
200= 20+ 6 (_{\ —-l) (*Note. recursive formula: Q. = Qp- ‘*'C!J'

______________ 202 0-1 = = 3 weeks)|

Are the following sequences arithmetic? If so, find the common difference, d.

a) 6,10, 14,18, ... b) 3,6,12,24,... o) 7. 27, 3, 4r,... d) 17 21,2,
}v'ﬁ \\-)l& A ;'J%‘Er)':) ~\2 r\T_Yn fr_'i;,\'lI \;% _;:-g} \—g{qk{.ﬁb
v d=y 0! es! A~ T
ves! e yes. 4 yes! d="9=
Find the explicit formula for the sequence. Then find a,, .
a) 2,—4,-10,-16, ... b) a, =13 and a, =22
% o % Metnod 4: Mexnod 27 V3 22
B 4, O
0,:2 d:-6 132 0, v (600 132 Qv R S
22:, « (Q-1)d 2:0,r%4 | D43d:22 4 4 4
N N-)(-6 ‘ o 3d:9 —
\O“n Zc:( %)]( ) =i 4=3  [0a=2n-5|
(l(\z “oh t A= a —
= Qp=-2+(n)d 9= 0+ (o) _65
O, = -b(20Y+6 -112) Y——/—j 0 z-2 J - @
20 Q.ﬂ: -5 _ o,z -2
Definition of an Arithmetic Mean: ‘
Midd \e term(s) between 2 given terms in an \"\("{'\'hﬂ'\ﬁm %Cc‘g venct,
Example: find the arithmetic mean between 7.8 and 3.6. 7.8, 6:" , 3.6
FI+24=3.6 d=-2.1 — 3.€-2.1=(D.%F o
=-4.2.
st 26, 29 , 32 .35

Find two arithmetic means between 26 and 35.
Vi AA=2ARQ A P T2 2) bt A \A
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A form of bacteria doubles every hour. How many bacteria cells will there be after 6 hours if you start with 5 cells? 10 UJ\C\'QI\Q,

n( % of Nous) 1 2 3 4 5 6

a, (& of Rockenia)| 10 20 Lo O 160
~ Ny

This is an example of a_Geamexci e S because there is a_CammMoN Yoth'Q  between

successive terms. This means you (Y\ Ql_-t,g\ v

Remember, in an arithmetic sequence there is a O 0OMNON

_to get the next term. Do NOT _D1v) DE

aAi§§erence  which means you Qdd or

Suntrrock to get the next term.
Explicit Formula of a Geometric Sequence
aIZBTB" :6.'2_0 ]
, In general, the nth term of a Gegmetrore Sequence is
a2=\0=5'2-: 52_ v

found by the formula:

= n-i
a3=2_0:5-'—{=6.7_7' a"_Qal'r
— R = 3 . oL
=H0:5"% 5L where r=_ COrnN O rotva (?é)
; and g, = |3 term
N-l
a, =
l r (*Note. recursive formula: QJ= Om:,'_f')
cIves aN
Determine whether the sequences are arithmetic, geometric or neither. If arithmetic, give d. If geometric, give r. / a\*remcd‘tﬂ
KA gequence
o) 6,10,14,15,. b) 2, 4’%@6&2 0 5,, 3 d) 3,-6, 12,24, .3
2 j )
Y xy X2 A A7 < ‘.'7_ Yo 2 2
Acithmexic Gmme’_\—r‘c‘ r_ (= -7
3=y =2 1t
Find the formula for a, . If a, =6 and a; =750 in a geom. seq., find @, and then a,.
81, 54, 36,24, . MeXnod 4 Method 20 6 _ 780
- %r %“_ : %-) =0 (Y b0y % Os Oy s
' \ 3 r
5\ Yol br-.
1500 (v 150 O, =3F50 n-l
0, % 500,y TIO0 anea,(5)
. 0,=2 -350:2 ” b=0,(B)"
" ® 0= 61> -6 N: s
25:c® —5 - 6 /x\ - ¥[8
-5 a-\’\ &5 <5> Q.:*. 5(5) 18:"6(

Definition of a Geometric Mean:

M {(ﬁ!@ term(s) between A given terms in a GGOW\Q,’\’P{Q Se.C?‘UﬂﬂCﬁ_,
\ L L
Example: Find fwo geometric means . . L \r- — 7 3, 0 , 18,357
1 1 \ z 6'—‘ L S A
between and =7. ("5 1 Lo B c c
* 213 0
= B2 [ W
F== AT
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Definition of an Arithmetic Series: the SUM of the terms of an Ar“r\‘hﬁ\fﬁw(_ %E’,C,U‘Q;‘ﬁ(‘,ﬁ
A finite series has a \%‘\’ term (@, )and a l(l.ﬁ‘\' term (a, ).

An infinite series continues without end.

Derivation: Given the sequence 1,2, 3,....., 9,10
Let S=1+2+3+ 4 154
L :'.Q”:Hg*qﬁ‘o

|
1§

(rio) +(2+4) + (3+ %) *+ (U+F) r (B+b)
(T S S T | A L U S B

. e "4 lost 2_——@1

Rﬁ-pﬂ\

3

M

7]

In general, the (finite) sum of the 7 terms in an arithmetic series is found by the formula
g0 (o +0 ) N=t% of termg
S5 +
n \ n - *
2z O = \S term
*An infinite Arithmetic sum does not exist (or it .y ve r_‘(ags ). &Y\'—' [QS-\- term

Examples:
1. Use the formula to find

Note: Summation Notation
IS +21 +27+ .+ 63

4+ (-25)

Oun= O, + (N3G Sq = = (15+63) copper timt
= 16 n- * - ) "‘3 (n ) ?)
'q = ¥4 4 +5% =[50
anq,?, 6315+ (06 Sigma nz_; Nepe!
=N-1
n="? 8n=q Lower imi
2. Find the sum of the first 20 terms 3. Use the formula to find 126:(7_21'), TH+J4\r
in the sequence: 8\,)?, 2, ... =

N=20 (ld:"?) ) 10 1<%i LF) | N=16b a,=:|'-2,(l)=5

.= oy %‘\‘ L\Q)(;—% - =7

0\‘ 8 .739 m{ Q" ) Qn‘Qub:T'?_Cl(,)'.'Z‘S

On=?  Ou-H9 Oz ?

\(o 7_ (6"'("?-65}
Slh = -1 l
4. What is the summation notation for the series —5+2+9+16+...+261+268 ?
o
¥+ o+ H0
a) The firstterm is @, =_’__5_ Z (.' 12+ :H‘\)
k=|

b) The common difference is d = +
¢) The explicit formula is a, = "6'\'({1-1\:{' = -\2+7Fn = L% (-—5+ 2_68}

d) Thelasttermis 2.6

e)

=59260
Use this value to find the number of terms (1) : (g = 241N i

Fn- TCON
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Definition of a Geometric Series: the S| M of the terms of a Gepmexcy Senlueﬂ ce

Is the following a sequence or series? Is it arithmetic or geometric? Explain.
2+6+18+54+162
It is : b e
TS on Q)(’D(Y)e;\—mc Serves, 3 x3 2 3

Mokt "p\gx'mg pythe Some nomber (3) each tme, ond terms are be\ﬂg a.dded.

Find the sum.

2472
The (4,0, 4€,) sum of the first n terms of a Geometric Series is: 4Note' D oY have
- Q. (\__r-ﬂ> N= #terms Yo know +he
e O, = 1St Yexrm last ferm (an) !
= Common rodvo

Verify that the formula works for the example above:

a=2
rl= ) Sy = 2___._( \- 35) -qu} v
n=g \-3 @
1. Given: 400 +300+225+... Find S,,. 2. i4(—5)"'1-_ Y -20+... -%12500
k=1
&|=’-lOO
. Hoo(\A{H,\e i
2300 3 Sie= ____M Q= 4053 =y g . L‘(\~(‘5)8)
Hoo ™ =%y -5 5=
LRl {1682 9638 n= g = 21562490
b

S - 2 6
3. Smaller and smaller squares are formed as shown in the diagram. S% o4t b!

a) Find the sum of the perimeters of the first nine squares.

Hint: Is this a sequence or a series? Arithmetic or geometric?
Geometeric Seres @ 4 (HO)+ U(zo)+H(10)+, . . 10
160+ B8O+ U +. .. i
QI = 1O 20 in.
= D9 (60(\ (‘f.lﬂ
n=q | ~Y2 401,

S‘\ =319 315 \'T\_\

b) Find the sum of the areas of the first six squares.
Hint: Is this a sequence or a series? Arithmetic or geometric?

Géomeric Series: HO + 207+ 107+ .
1,00 TUQO +100+...
O =
\ l(DOO S‘,"_(?_OO("(VHBbB
C = l/q |_1/L\

N =(a = =



Infinite Geometric Series

Example 1.
|
a) Suppose I had a square with side length = 1 as shown. What is the area? 1 SiL'E
| on* L8 %
|| — M
b) Suppose I cut it in half. What is the area of the rectangle? < |/,_i
|
% unt

¢) Suppose I keep cutting the remaining pieces in half and adding the area to the rectangle in #2. |

What kind of sum have I created? Is the answer finite? If so, what is it?

Geometmc Sum (= VZ)

Infiate Sum -T can (theoretically) keep cutting e cectangles in half
forever,
%UM = Aceaof Squore=14"

is an example of an |0E 1t € Gﬂ)jﬁdﬁl‘g 5@&‘{65 whose common ratio = 'Lg i
We say the series is m;&%ﬁﬂ (S()m ex “3.\,6| )

B IS G e
g tgticte

Example 2: Do you think the following infinite geometric sum exists? Why or why not? 1 +2+4 +8+ 16 + ...

No. The numbers kerp geting oigger Sum —s oo

We say the series is_DQ[e%f_m_. (SUYY\ dOGS aot e,x‘-%_\_l‘)

Infinite Geometric Series

Check Ex 1:
In general, if a georpetric sequence has a common ratio  {~ and Irl £ 1, then the infinite geometric series

Y
= 432
issaidto _ (Of Mg![%g,gi and the sum approaches a EfD ite. 0uMbe ™ . The sum is defined SC" ]

_t
by the formula \-Y2
O.. = L .:L__: l Vv
S &= b 1 2 )
If |r| 2 1, then the Y€ !'ij:e, geometric series d\'ve,_r;%f_,ﬁ ; the sum does N OT approach a "g\ \'{\:ie, number.

Determine if the following infinite geometric series converge or diverge. [Hint: find the common ratio, r.]
If the series converges, find the sum.

64+48+36+... 80-40+20-... 8+9.6+11.52+13.824+...
~4g .3 =-40 _ - -1 ~46,
converes ' Converges Oiveraes)
S(‘O: _G;L"s_ S = go
i ® T
‘ /L' \'('l/a.)
-4 4
Sl - 30

L]

- T
-'2_6(0. 80 .2 $oo‘-‘—:’o=68.3\




Repeating Decimals

Repeating Decimals can be written as £CQ_CA’_\QQS because they are just special cases of ‘ﬂf;'g &C GOO(Y\E;{T\C SE’,I“I'C‘S

Ex 1. 0.3 = 05+0.03 +0.003+0.Q1%+ ..

a=07% (¥10)

r=83.0.1 (%)

Thus, S, = 0.3 ,Qé:.z’[.l.Q 2 b
I-0.4 03 "4 |3

Ex.2. 0.63=0.063+ 0.0063 + 0. 000063+ ...

a4=0.63 (%)
r=98%1= OO‘ (‘\/\00)

Thus, S, = 0.63 _ G’S/JOO 6>

. %00 . 63 [F
|-0.01 qq/|00 q (-;\

How is r determined?

e

Th is whot decimal place Hne number g berng Cepeated +o,
Exal (03) ¥he 3 isvnthe 10™M5 ploce | Ex2 (63)4he lagt # is in+he 100™S place.,

Write as a fraction in simplest form without using your TI.

ay 02=0.2+0.02+...
O, = *o

=0

o 054=0.54+0.0054+ ..
a,- Moo

b) 0.7=0.F +0.03+, ..
0= Yho

= \/IO

o . tho o 3
0% -Ye [io |4

d 0123=0.123+ 0.000123+
Q= 31000
= /1000

23/000 i

b~ |/|':.\oo

123/,000

Sw =

.13
949

Iy

—

333

PR



Key Words & Definitions:

Arithmetic: ﬁdd\ﬂ% /SUM(OQ‘\'{\'\(E\J Soume, ¥ E’QQ\’\ +\'YY\€, (d)

Geometric: mU\’\‘\'P\%fﬂg \OL\)) Me, GQ.C/\(\ ‘\'\‘me, (\’\

Sequence: _ A |,st of ovdered terms (Ex: 1,2,3,.-0)

series:_ Qo of Yexrms 0 o SQC%U&V\CQI (Ex: \+2+3+...)

Explicit: Yocnolow in Yerms of 0. (Eosy to find condom terms)

Recursive: %0\"‘(‘00\(}- O\ "fef’mS of PF@V\‘OUS '\'@f‘m; &ﬂ—l A

Finite: HO& 0N enag. (Om is lost )YC\’“VYQ

Infinite: HO&S 1410) 6\r\CLE GOEF\ oNn X\:OT"CVQN‘ (CO\

(&: 0\"\'&)

. v
Convergent:_SuMm | Lipgnit  exasts and 1\ Ccéu&\ to o pumbec

Divergent: SUM‘L\W\\'\' does NOT CX\"S'\‘, (Sum = C0 Or ‘OO>




