NOTES 12: SEQUENCES AND SERIES Name: Ku?r
Date: Period:
Mrs. Nguyen’s Initial:
LESSON 12.1 — SEQUENCES AND SUMMATION NOTATION
Definition of a A sequence is a set of numbers written in | Example:
S ific order.
equence a specific order a, o, s a, a,

Each number in the sequence is called a 3 a 19 24

term and is denoted as a;, a,, as,..., a,.
Practice Problems: Find the first four terms and the 100™ term of the following sequences.
1. a, = 2n+3 A\'H’L\w\‘%& 7 a, = (_1)n+1 n 1 3. a, = l’l2 —2n

n+
a - 5 _)_(J_‘j; _ 4 a, = -~ ‘
s X T 2

a, - 1 2 I A 42 = 0

3|9 8 © %)
a, - a. =

Y
a,_( = l l jov| 203 a - _i‘ aq = @
f S
a = 10>
oo = T o = ~loo Opp = 990D
100 —_—
ol
A ? |
Cule— A, = g{m-\/(
Practice Problems: Find the nth term of a sequence whose first several terms are given. W= 2~
PR U s, 222 8 6. 1L +.3 15 L.
39 27 81 4 5 6 1 2 4 6
et L L cemedne Lo I Y
b q L, 2 ,3,4% ,56-
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Practice Problems: Find the first five terms of the given recursively defined sequence.

1 9. = _ _ _ d = = :1
7. an — an—l and al :—8 8. an — and al :1 (ln an 1+an 2 +an 3 an al a2 a3
1+a -1 G - & +x + 0_[
g G ! A
@, - a, _ - =4 a. = R
=— < 5 "2 ° = T, - o+ | = 5
%257 2 2 T 4t L = U+
: r - ‘ == = - l<t= &
a, =3¢ o oM g, 2 —= L-3| Ac= &y tay *a = 3*INI=
Mt 2 r 7 1+ ay Uz t L2
‘ a = §«3+\ = 9
Qs 2 _ - . T 2 = 2>
TN whlie e A4 = T H 7T ¢
ag =~z a¢ = Ty = /3
Partial Sum of a The nth partial sum of a sequence is found by | Example: Sym Hue 1,’“1( s
Sequence adding up the first n terms of the sequence. '{'U‘M,S "3 oxam ¥ 4
] 1 2

¢t trvtet+3=5 H
s
Practice Problems: Find the first four partial sums and the nth partial sum of the sequence a,, .

10. anzi 3 11. a, = i 4
2" g, = > n+3 n+2 ‘
- _5,_ | = —
a - = .3 .3 _A9 a = = £, 3
l S, = T4 ==— "
5 2 27y u 2 v - -8
2, "% s _ 3.3 .3 21 | %% Hesos e
3Tty lg T g 2
I O - T 3775 157 3
S, ==t t =+ L. —lL
C(,q?—.}_. 4 2 Y g o o o —2 3,{’:-}-‘{-:" .
e “% ’Ye 3 ( 2
_ U H
6
Sigma/Summation i Exgmple: Ay 4+ Az t Ay
Notation ap=aqy+ay+ay+..+a 2
=k ’ " S L= 4+a+ e
=2 -~ 29
Practice Problems: Find each sum.
4 3 51
2. k2 13, Y2 14, >~
k=1 i=1 j=1/
Q_l + Q’Z + o,y -+ a"'f al -+ a-'7/ —+ a_.3 a'l - QZ. —+ d_b + Qq ‘f'a.g
1+ 4 + 9 +le A 1 o« L 1
2+ ¢ + 24 (+ 2 *3 "4 7%
— | 20
- Q :!34’) _ / 137
£20,
_ J
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LESSON 12.2 — ARITHMETIC SEQUENCES

Definition of an An arithmetic sequence is a sequence in Examplg_: " a o
Arithmetic which the difference between consecutive A > > ¢ : &n
. . : 2 4 ¢ < (O,
Sequence terms is constant. That difference is called the CL 4
common difference. VI
c\ = 2 Z z 2
Arithmetic The nth term of an arithmetic sequence is Example:
Sequence Formula a, =a +(n-1dx ommon "W a = 92 «+ (,\ _[>2_
q{mjf{uum " - 2. 9. Lo
a, = 2n
Practice Problems: Find the nth term of the arithmetic sequence with the given first term a and common
difference d. -7
o=
1. a=-6,d=3 2. a=7,d=-2
a, = -+ (n-1)3 ay = T+ (a-0(2)
= <L+ 2 -3 =t -on 2
a, = 3n- 19 (a,\/:—Zv\*ol

Practice Problems: Find the specified term. < -5
A AN
B ./\ ./\ th 4 7 th
3. 18" term of 3, 7, 11, ... 4. 9" term of 3, -2, -7,... 5. 157 term of 20, 23, 26, 29, ...
0’1:6 = U a,:_7> JC’Z"& -g q‘,: 20 005 2
n=- (2 n= 1 n s S
< Y (A-1)-S
o :3+<18">(‘*> & 5 @ y) a = Zo—(—((S'-D(y
15 =3+ (-yo * - 20 4+ 42
=3 -l-((?‘)(‘}) ' _ —
(q1 = - 3%
Q0= F
= 1

Practice Problems: Determine the common difference, the fifth term, the nth term, and the 100™ term of the

arithmetic sequence.

6. 1,59,13, ... 7513 8 8 —t,—t+3, —t+6,—t+9,...
a = | Gl — L/, 7. gagagaga
t - a- -t Jd=-k+3-—F
’[-(—(n—l\)‘? a = * dsi“i‘é_ ' =
A = y 1T 6 > ¢ ﬁ- =353
=1 £ Un - =
> + ' = e, = -t +(n-O=
Ay = 4n %:Z’*(V"DZ N (},/.:,—./{‘—PBA—'&‘J
- -3 =| (¥ -~ T n _L =Llna+= n
“{“?“33 ST Yz T2 23
ﬂ| — Ll((ﬂO)“& :. o I (S)—{‘?, _ N éa,s,: —i"l";
) = —_— _— -
0 —~_ 2 = Z/a, = -t +29F
la = —]-|.\ -+ ..2:-) (o3 = —L[IOD 4=t [{012)
n 273 o 9 - 7 B
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Practice Problems: Find the first term of each sequence described. Then find ;¢
9.

618:12, a15=61 10. 615 10 apn 32 11. ae =10,a21 =55
d + (12— A ; Od
a, =a +(n-1) w o a. = a,_x (2-¢)
oot 39 = lO r Fd > a “
a.=a + (15-3)4 B 55 = lo + 1sd sde3
Is & _N 99
4 a-s. za, + (S >L
6l = (2 + (?) a =a +(L~l>$
Uq - 7 >d=7 o = o, + 3 < ! s’%a""'g)
a‘%:wl-c-(?—l)?' t lo = o 1 '\
; s, ()
2= ! Mo =t (q‘\)( ) A =-S5+ (°(°l> Cé)
a, —-37—7(-" O? ' 2%
e _3F+ An-F = -uy < \2leo = =5 +
s = Flo0)-44 [e5¢ | t =] 292
Definition of The arithmetic series is the sum of Arithmetic Series Formula:
Arithmetic Series all the terms in an arithmetic
sequence. The sum of the first n terms of an arithmetic
+ ) + + (0D
] 2— % 7? series is: S, —niaﬁ_a )
| +2+3 4—""”“‘" |oT I /[ lot ,(o[
= SD )

Practice Problems: Find the partial sum S, of the arithmetic sequence that satisfies the given condition

12. a=3,d=2,n=12

13. a=100,d =-5, n=8 14. a, =8, a5 =9.5, n=15
g - fz(iﬂ. o = Lo+ (8-S
12 2 8

a,s = Q_.Z_'_ (5—2)4
= oD =35 = 65

9.5= g +2d

a, * 3+(n*‘>(%> Q __:Q(“’O;cy [.$= 2d 4&:2
e+ n-2 i (2-0)L

a, = 20 + | - Lf(léS) a&:d,l* 2-

a = 2(n)«l= 28

)

| AGJ;E
‘ill’ T s
- - -5, (is-D+
+25 - -
12(3 2 a_= 5 ( >L
2

—‘E—ej"ﬁ’_
= £Y
= 6 (23)

Sls' = ls(l§+%>
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Practice Problems: A partial sum of an arithmetic series is given. Find the sum
AL

15. 2+6+10+...+118 16. 6+3+0-3-6-—...-57
0‘("9- a, = [ A:‘f a.:C cQ.-:--;’) a,,,,’—‘--'s?'
g =2 + (n-‘)'-} ({/\. l>(‘3>
Uf%.—_—.n—l S n-(=29 > n= 30

-s7 =
63 = n-1 - n-t= 2l +n=22
_5

_ 22 ( ): w(-s0 @

S5, = 30 (9_+l(8)_: 30(“’)@

n= 12 40
7. Y i-7 = 8, 18 > (6k+1)
= j=] k=1
a, Ay A --- a'm_ n= 40 G,‘ = ? 2T 241
_a, -[[ — [3 —3(

¢ - ,_[_0(7-‘1'24\ =,20(ch3>
( (ﬁ,’_iL " =
S, =R = 12( zo> «240(

a, +a —- -
gn___m(; "\)_56!.,\—0-,-‘-(”')&4
2

100+ 110+ 120+ 130 +..

Practice Problems: Find n for the given sum S

19. 4+7+10+13+16+19 +..

.5 §,=600
o - = a = loo
l“q d=9 ! } a”:IO'();.(n [>|O
a. = U (m”l)\a = 4+3n-3 0{ - |0 =0+ 10n-(O = IOn+90
n

:3/\4‘[

Iob + 1On+ QD)
LOD = n 9

S, = (75 = (ﬁ'_*% (“‘*3"‘7 oo = n (45 + €n>
= -

0= $n%*+9Q%n-
3n"+5n - O=n* +Hn-120
(S = /_,._53,\ *45n ~350= Q ><
2 (3n+2)0 - 10)=0 @ 0=(n-5)nh+24) =~
2. 9+ 13+17+21+25+..;

5 S,=2272 22, TH(A) (1) +2+5+..; 85,2210

o, =9 Z ay = 9+(n-l)‘f

5 8,=175 20.

U <5 a --t o, = ~F+ (n-03
A =4 = 9+ dn-4 = Nt d =-u-"74=3 = -F+3n-3 =3n-Ib
- 3n —1D

29% = n (?*Zm>

490 = = (Tn +3n~
o = 2,3—.»%*2271

O = 3/\2'-(?” —-U?,D

R e SRS
) “4 —um L,‘\/.." A
=2 _Fr 73

‘;rD P —
> o =Us)
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LESSON 12.3 — GEOMETRIC SEQUENCES

Definition of a A geometric sequence is a sequence in which | Example:
Geometric the ratio between consecutive terms is
Sequence constant. That ratio is called the common ) , u ) ¥ 5 6 0
ratio.
r= 2
Geometric The nth term of a geometric sequence is... Example
Sequence Formula a,=a,-r"" = 9 CZ) >l<

Practice Problems: Find the nth term of the geometric sequence with the given first term a and common ratio

r.

1. a=-6andr=3

A, = -6 (?:)”

a, =

2. a=12andr=-2

12 (-2) .

Practice Problems: Determine the common ratio, the fifth term, and the nth term of the geometric sequence.

3 714 28 36 4 g L1 5. 5, 5¢t g2erl gerl
379727 ' 28— e cel-l —
2. - - -1 r: - = —
= }i_ l4 | — r= — = - - 9(7‘: l s "’L§__/
r= > z — = = -8 4 s ——
= 3 T l“ g 1 g(§¢)n-( S_(S_m—
- o=-a (Y- 2 _[F) | a,- ,
tf—n = :I'( ) g ! 25¢C 52 " 4 Ye +
~—\ e
OV AR i
3 Bl

Y

Practice Problems: Find the first term of each sequence described. Then find a; .

6. ar -5 ay :l 7. ar :28,615522.—1792 8. as :8,616 =—-64
’ B 3 2
n—? ag: Q,Lr "é‘(: gr =>r = -3
O = ¥ 3
-1792 = 28 r 2-
a, = &, ('“) 4 - - [r= -4 Z €= a, (-2) »za‘: 2_)
A t
L= s ay = o (-0 o e, = 202
L =r">r=% 28 = a (4) P& o = 2(-s12)
2 ! o a bw-l—» ~¥<"{)? ‘
- L = o = = [/-102Y
S= (s, it (325,008 (j
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Geometric Series Formula
r#lis:

S

n

The sum S, of the first n terms of a geometric series with common ratio

)

al(l—r

1-r

Practice Problems: Find the partial sum S, of the geometric sequence that satisfies the given conditions.

9, az%,r:%,n:4 0. 32'4”:1’“:10 ) 11. a3:—64,a7:—i,n=12
2 | 4 S - -4 (l' 4 >: ’_‘f_(ﬂ_ a ( oy 4
2(1-@)) o "2 |G F Ae Oy E T

Sy = y '

u - L = - |39gIoD o L ez £ —
3 25¢ *
2 1 A r = _\—-
- = (_-_> SSume = ¢ (
*3l__8_'_- l“"L‘ L, —od =, /7)
— = 7g “ets o () = 7 (g
> &, = —l02¢
g0 12
- &= _ —lo2q (1~
3 1= ( )) o3¢S 33:;7
Lo ‘—t
Practice Problems: Find the sum.
12. %;4 +8-;—16+...-65536 3. -60+20—? _2?27 r:__\(g,
r= z - - S0 i n-I|
o - 2(-2) = -6S530 27 e (=
n V\-’ 218% | Q n-l
(= -3a7ce RECE A R
n- l 13 n-1= 1< - - (3 % 2
)" = (2)" > "0 ¢ £sel ) S
- —eo (- (=5 8420 -4$.00
Lal- )Y, 204620 | azao) | S, (-C3)) . o ~ kHe00]
[+ & "l'/;
1Y r= "" o =4 10 -1 a.:'/ - 6 n= D
14. 24&) 2 0 15. 5(6) a "
i=0 T2 =17
a,+a ¢a, *""‘“% 8, = ’2‘("“9 =|£044617. 5
¢ o & (’“ - (79998723
-
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Practice Problems: Find n for the given sum S, of each geometric series.

16. 1+(-4)+16+ (-64)+..., 17. 2-4+8—-16 +..., 18. -8-32-128,-512,... ,
$p=-819 - 4 = S,=8 vz -2 @, = 2 S, =—44739240 r=4 a =-%
- =™ n - -y ")
gla. L CD g 2(1-C") 4739040 =~ 201 /
- e -3
n
n — — -
“dods= |- (1) 129 | = (-2)” (6777215 < | N
- uoqc = — (W n leF772C = ¢
7 . (28 = - (-2) a
40q¢ = (-4) n ¢ = g
it " -’lﬂ-gw\;‘—— (-2)
b = ‘L{' h = IL
SUREN ?q (~2) = (=2) "
("q)c = (.—L{) >n=p (“,2)?; (“L) n —%Zm < 7‘1
Infinite Geometric | If || <1, then the sum of an infinite If || >1, the series has no sum.
Series Formula geometric series is: o 9r t¥grlor -
L9 -] I v
a r‘ s=_4 z z ¥ 8
Z- ( 1-r J— {‘: -Q——
1= | f= 9
Practice Problems: Find the sum of the infinite geometric series if it has one.
19. 2,4, 8 20. L+l+—+l-|r...
5 5 125 2 2 232 4
— 2-
F= —%' ’?2_‘ = ? < I = ,L. .JZ- = E ((
2 ) T2 e o
";L‘: s 1. S _ ? - [ ﬁ _ (
g = = = = - :3- =/ — S - Jz = — "J:*__‘
(- = > > 2 o Jz Jz-! =
o Jo.  Jzil N
0 1Y ( ¢ ‘ ) 4 k ; —_—
- r= - —
21. %3(2] 2 22. kz_‘b{ j = 4 > |
= - 3
5
> -
S = I T 2 7 B
2z z
o Sl

Mrs. Nguyen — Honors Algebra I1 — Chapter 12 Notes — Page 8



LESSON 12.6 — THE BINOMIAL THEOREM

Pascal’s Triangle (o Q" = | n=o )
! = Vo

Note: The values in @* L) = a+b . n

Pascal’s Triangle are the los L:)’L- ok 3 Qab4b h=2 vz

coefficients in a binomial s s a . 3 n=3 T S S

expansion. (asb)=a + Dab+ 3abt+b
n =4 |t b 't \
n=s | ¢ 10 o & |
=6 | 6 IS 20 1S e |
=7 ) 3 2 35 35 21 F

The Binomial Theorem The binomial expansion of (a +5b)" for any positive integer n is:

Y\O’r = &(Y’Ur)

n' (a+b)" = ,Cpa"b" + ,,Ca +,Cra +,Ca +..+,C,a
= G-nle!

Practice Problems: Use Pascal’s Triangle to expand the expression.

1. (x+2)*

[x2° +

De_gru. = 4

3
422 4 ex" 2 o+ 4x 2+ 1x72

Tums = S

Y

&,q + 8)43 - o?qu + 32X t (e 7

2. (u+ vz)5

LW+ Su

3 4
W o+ SufvTa towTv o

D= &

T«M”\S = £

4 ° Y
(D 10 ) + 10 )+ s ) 11w (0D

8 o
lOuLVC”"g‘—‘-V + N

3, (a+2b°)*

Y
o'«

4 a,s(l\:}‘* (. a,L Clba): Ll'ct,l (llaai* | O}DB)L}

IR 1
ahe 9215+ e Lf + 32aL7 ¢ bd
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4 @) D=3  Tems =4
3 0 PN N ° 2\
(2x) (4) + (%) (4) + () (47) + 1(29) -4
(\gxﬁ _ 12 xz’“ + éxgq — 9‘
5 (\/;+\/3)6 b“—‘ & flums = '4'

T e isla

3

a -+

3 3 A s/
L™ 4 1S b + 40 a/‘b/ +1Sab” +Ca b7+ b

+.205q’3fk:3+\gc:%f;q*é\5:’ﬁ:g+\\)::7zp

3

Practice Problems: Find the given term in the expansion of the given binomial.

2

o3 = — = — ————
3 2l #3200
- Jlo-3%4 = (20

6. Binomial: (x+3)4, Term: x 7. Binomial: (x—2y)6, Term: x° y3
2 2 2
Hao)( ) qu X ’ X 5 = qu_ 6 &3 )Cé (’ZAJ?
L&c’:.
l 3.2~ ( 6-S-4 -
Wl o - A ot 2,
2! 2l /"'/i'[ 3 3! 37 321
3
= 6 20 )43(-835) =<“ 16 O x 4
8. Binomial: (3x—2y2)10, Term: y6 9. Binomial: (3x2+y)6, Term: x°
* 2 (& AT =
10°a (3x) (‘21377 2 (3 ¢
¢ ¢! 654 s
o ! o-9-8 62 = ¢l 21 &l 2

Is (¢ lxg)gzzz li(sté}Z’ )

120 (3% X7 )(- x{}@ﬂm’

i,
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