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10.1 Notes: Sequences and Sur'hmation Notation
Fibonacci Sequence: \)1}2'3|S)g}]3‘.2|, 34) SGJ.,.
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Sequences whose domains consist only of the first n positive integers are called AR ‘;_p
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Example 1: Write the first 4 terms of each sequence.

_ b) a, = S22 :
a 200 ¥S =7 'S ) -

gl
| c20) ¥S 74 T B
;?.(,3)%5*'\

i

o
w

]

2" ¥
O

3
A
. =13 — =
‘-th,"s 2% ¥ = -L"" + "I
‘ -1 oX b
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Example 2) Find the first 4 ferms nce in whicha; =3, a, = 2a,.4, +5, forn > 2
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Factorial Notation:
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Example 4:

Sequences and Series
Evaluate gach factorial expression: |
R e by " = nin-if! o &2 o (nlnr).
2i1z! 215 x! (n—1)! | nt2 TRY)
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s:.,tu TTﬂnﬁhNotatmn: Bl : ‘
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xample 5: Expand and evaluate each of 4
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Example 6: Express cach sum using summation notation
a) 12422432 + . 492

: 4
b) 1+1+1+1+---
q 2 4 B
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E n Infrave
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10.2 Notes: Arithmetic Sequences
J (]

Sample’ ,\\ ‘4d27\,;_},°}£3

Arithmetic seque ' -2

e n f Sume tme
P GEmpls’ g ==, =g, ~ 1 P P
Saf

Whatisa common dllfereg,ce? ) N \/ g /

h=-2 ~¢L i R
&m'\)\l.ﬂt' ﬂdifd’hud\'
A do vty Hhe seguante, On l’?l&f‘#?\ (

Examples: Write the first six terms of each arithmetic sequenc I {
1)a, = 6and a, = a, {20 I ’l .
A, =k @y=2-2-0 [P1q’12 O} 2| L/'
0\2:‘0‘2=H OLS"—"'Q.
0k3; n ra” X ] o, =—Y
2ya, =100and a,  a,_4
Q, = (0D vy= 190 1\305’30]%0}”0122’0)2 SD\
QL: 100Y 30- 130 ac = 220 —
O5=130430=/6D a, = 20

General te Arithmetic Sequence also called “explicit form”)

R O =0, dln

ommm  1n X frivr
"J“w":‘” o J:ﬂ\ -;sm

%m“

Examples: hj d
3) TFind the ninth terrr  of the arithmetic sequence wi[h first tegm of 6 m a common difference of -5.
Qpztn + a e 1,
-~ N )
Q=0 0 R L &)

ol= 5 m Q'V\‘-; a' +6f,(n-l)
O =Sl =-983 [ o Ly -EG-i

0 Qaz b = SNES O
4) Find thee erm of the arithmetic sequence with a first term of 4 and a common diftference of 7.
0,=4 ~3§%n 1€,25,32, 39,405
oh= "l Oy da T4 o
Q.= jV’l = g

Qg - 71(8)-3
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&,
Example 5) Teachersi cgrned an average ol $44,600 in 2002. This amount has increased by
approximate —
PP % Q.5 2002 =
s
a) Wrile a formula for the nth term of the arithmetic seaucncc that describes teachers’ average eamings

n years after 2000 Qn dn _1_ a
0

=\1130n + LY, L0

O
>

b) How much will US teachers earn, on average, by the year 20257

Oyp= 13D (23) 44,600
L 10,590

(3D, 32,323 3y,

Example 6) Americans are eating more meals behind the wheel. Tn 2004, we averaged 32 a la car meals per
year, which is increasing by appmxinmlul per vear. QI LZDU‘T) = {7 1
_—— o= 0.

a) Write a formula for the nth term of the arithmetic sequence that models the average number of car

mcalﬂ Oy @ + (n-1)
Oy=dn+ 0y \o <32 +0.3(a-1)

Q= Ot 2.3 | &> 32 40 Mm-03
b) How many car meals will Americans average by the year 20237 O > D'% *3 \3
025-203= 20 Qs 2 0.3 Qo Y+3 13
Sum of the First n Terms of an Arithmetic Sequence:

Sy = %(al + a,) @, is the first term
ﬂ @, is the nth term

P&{*“L Wn
ugents ? l
Example 7) Find the sum of the first 100 terms of the arithmetic scqucncc% 1,3,57,..
Sw = @ ( 1+ 139 ) gl
%o OL|°D: 2(‘.003"‘
= =N
- Slion) [l

Example 8) Find the sum of the first 15 terms of the arithmetic sequence: 3, 6,9, 12, ...

“g- B (3 +us) ;”_;,32.:;0
| 1 5=

E S 4
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Example 9) Find the following sum: )_,.tSI 9 _4) I) L’ ) ¢
2 - s
Sec= B[4 4116) b b, = 529~
=259
f’@ Sl
Example 10) Find the following sum: Y32, (6i — 11) e, = LLi=1]l 8 ~§

S

_3_2(_. S +10L4) Ryy= L(30)-11= ot

D -

Example 11) Your grandmother has assets of $300,000. One option that she is considering involves an adult
residential community for a six-year period beginning in 2009. The model a,, = 1800% + 64130 describes
yearly adult residential community costs n years after 2008. 43 ) (2 OOﬁ) | e ) q30

a) Does your grandmother have enough to pay for the facility for six years? 0" = [500

sz %(Q}Sﬂ?ﬂ) -+ 7"‘),4’30) Qb(ZU\“O: 1800(,) +

L4130
\Sh- $422 580 >

\l ¢S, Hhae 15 = 7943y
b} How much would it cost for the adult residential community for a ten-year &rﬂd}ﬁegmnm 2 in 20097

-‘&ZJM;L o P2 B by,
10
S. = 2( 45430+ 82,130) Q= 180(i0)+

(130
[FTa0,50 |

\l

(!
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10.3 Notes: Geometric Sequences

A sequence in which each term afier the first is obtained by multiplying the preceding term by a fixed nonzero
constant. The amount by which we multiply cach time is called the common ratio (1) of the sequence.
B}L())\Z)’Zq;qgl"‘ Y“;c}__’:--_-,..%-;z
& I
sy \ -
48, “"J/—%: ‘l%)%\"‘ r:-_‘_"'_{."._.:__“-g
4. i 4R

o, =
3
Example 1) Write the first six terms of the/geometric sequence with first term of 12 and a common ratio of %
¥2. s 3 -2 |4 3
) ) Lo Bl VT
®\/ \V, M
¢ L * 5, i

a’ -,

o = al(r@ note: (r #1)

General term of a Geometric Sequence:

ond
e

Examples:
2) Find the eighth term of the geometric sequence whose first term is —4 and whose common ratio 1s —2.

Aa=-4(-2)""" O, =4
by =)™ =
Qg = o4 8

) : ; i " s
3) Find the seventh term of the geometric sequence whose first term 18 5 and whose common ratio 1 E

B SERY a,=5s

‘ \ _E_g_} 5 i
Qq= S(J‘i) = Sra' 24 e

or

4) Writc the general term for the geometric sequence 3, 6, 12, 24, 48, ... Then usc the formula for the gencral

term to find the 12 term. Ne W -1
s z\ﬂwsm \

&I‘L: 3(.23”
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@ s
}mtc: (r=1)

. 1—rh
Sum of the First n Terms of a G tric Seq e A= a1= 7

i-r

PRSI T | o e




2 e
portia | - rokn
For Examples 5 — 8, find the requested sum. Sum
5) Find the sum of the first 18 terms of the geometric sequence: 2, —8,32, —128, ...

&) Find the sum of rhegitsune remz:»t(hJ oeonﬁtn&)ﬂu cer 300,100,220, 20

\ =(-4) r"H‘ix ID ]
7 Find the ftlllﬂ\\-‘in§1m: }_”'2] 62 )
= 3wl = ) E
4 (-0 \ 444 .'ﬁﬂ

8) Find the following sum: 3% 2(F = b+ 1% 454+ (- 8 Sl 2 (=t )
“ 5 12 N [ Y
S (=3 _ "

Eh-5Y \ \QIQXDE

Computing a Lifctime Salary:
91 A job pavs a salary of $30,00H) the first vear. During the next 29 vears, the salary increases by 6% each year.
What is the total lifetime salary over the 30-yvear period? 100+ > (06%

SaE 9‘*_((\_1'_";_)- r= 1.0
| =

Sy = 20000( 1 = )
(1 =1.00)

I
=\ 2,37),744.54

r*a"—- ‘:§
a, 2

-1
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What is an annuity? SaVi nq ¢ lan —=» Ogc,h%nlowb. a (Cd‘) amdunt DN o r\zjm.‘a.r

as | S
""Fi.xed, Tkt Yotz
-v“u:mpoundut = ab wlaked
*og ol vt heove pef

= inkerest rwde (as a decimeaf)
£z of Years
Indiple (Oomtilowk : = # of -hmou empovnded
P e k. ghch ) W | P |
Example 10) At age 30, to save for retirement, you decide to deposit $100 at the end of each month into an
IRA that pays 9.5% compounded monthly.  v= 0.04% t= 2%

i Ompundel

Annuity Formula: 4 =

a) How much will you have from the IRA when you retire at age 657 mowrhl

qs \2-35 j

A= 100 () +008)*? )7 n= 12
——i oruall
(32 3 -
- | 2 ) a 223 G4(,.30 A
b) Find the amount of interest earned. ) week ‘3’
n=52

100+12.°3S = $42,000 32309630

— 42,000
Oumovat ookl R4l 996 .30 ﬁ 360

Sum of an Infinite Geometric Series: If —1 < 7 < 1) then l? e sum uf the mﬁmtc geomelric Series 15 given by
ay

lrj<v 7 =
10fate Svm
Exploration: What if || = 17 Would the infinite series have asbllm‘? Explain.
350,12;29,48;549¢, 192, . .. No, g Pwe W ithe
G+ ¥ UBHG4 192F .

N bound

Example 11} Find the sum of the infinite geometric scrics: % S T e

&y _3 3
S- A—

J )

r
w\N
a ®

Example 13) Express 0 8 as a fraction in lowest terms.

8

. . 8
s o3 -
o lwno = | A =
“ S L

L el £

0
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10.5 Notes: The Binomial Theorem

nl

Combination: NC?'L or (7) =

Cale rin-r}! ——

1 L 20 el 10
m T led 10) = PRl i
‘ﬁdﬁ;%;-" oCy o (¥ (o)) B d
Examples 1 — 4: Evaluate each combination:
L =15 2.(9) = 5.(9) =29 e

On the calculator: | v
( LR ek, P, 3

v =
Pascal’s Triangle:

1,1,2,3,58,13,21 .-
Dboﬂafc; %w“

Binomial Expansion:

n .

ZJ/I (ﬁ_ + lo) = mult °} Combirne like \)m-u

Examples 1 —3: Expand each binomial.

1) (/x%\ 2) £ 3) (4m + 3n)?

(X4 2% +2) (X-S)UX -5 oy i Gt
\d——/ ( . ¢ L_ ’.\1.
= Ty X* —lox + 25

x* @2x 2 g 9

2sx
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Exploration: Fill in the following table. *Hint: to expand (x + y)%, you can multifyly (x + y)? by (x + y)*.

Binomial Expansion

e )

! I /
(x+yQD X i u&;
e K F 2wy oy ©

%3 ¥ 3y 13)(3" i'jB

S e L W Z,t ¥ 3 b
(x+3)* | Dyt lady™ ¥ Axy? y

S F oy T 00T FIOX Y ¥ oxg T ¥ g5

2
S
Y|+
]
b

(x + y)°

*  Write conjectures about the number of terms and about symmetry in the terms of the expansion in any
row of the table. Verify your conjectures by filling in the row that would follow.

¥ )s O dre Yhan “h
The. 1 A U\f&ﬁfw)

mﬁowﬁ \LQIWS 5 Ahe soome as %um
Coch M e Symmety

e Compare your expansions and Pascal’s Triangle.” Write down your observations below. ‘
gA MC, as Cﬁ‘ep@ @

e Use the patlern you saw to expan l DD t aj" o0 ) ]

)ﬁl'o+ ) D)(q\%-\'f—l SK 9 ~\-\ 20)( \J-L-Z]D)(j *—252& 5-2,' DYL
120X ¢+ A eyl vy

!-—--
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Examples 4 — 6: Expand the following binomials.
4) (x+2)" yse YOwW

i B ey i 5.2 4@ + 1D
"X/q + B')(, 5 244>+ + 327(,1-]{0)

5) (x—2y)° wse row b

1')o+ 5:&(&)-}——\07{[2) v it sl 4 16
[ x® —toxy + Hoxty” — 80Xy} + 30xy’— 32y

6) (?x+2y)5 Wse ow b
[(20° + & (3 (29 * 10 (3x) (233 v 10 (352 + S(3) YY) &yl

243, » BI0X'y + 1080< Yy ¥ T20x"y 3y 2uony? + 32 |

Binomial Coefficient: Combinations can be used to find the coefficients for each term when a binomial 1s
expanded. These same values can also be found in Pascal’s Triangle.

Finding a particular term in a Binomial Expansion:
‘y The (r + 1) term of the expansion of (@ +%)™ = (:)a“"r'

Examples 7 — 8: Find the indicated term 1 egch expansion.
7y 5™ term of (2x + y)° 8) 7 term of (x — 2)1°

= r S S \
e (S | e (D
Noik 0= Z}Ox"}ubq

126 (320 4*) _
=

11




