ALGEBRA 2 S}QJ“NCFS AXD SERIES
LEARnI ACTIVITIES PACKAGE

SEHAVICRAL OBJECTIVES

I, Identify

&, An arithretlc sequence
B, An arithmetic scries
C. L pgeonetric sequence
D. A gecometric series

II. Distlaguish bctween

A, A sequence and a serles
B, An infinite scquence and a finite scquence
Cs An infinite scries and a finite series

ITI. Solve various problems involving sequences and series by cmploying the
following formulas

S (n - 1)a
Bf a_ = a) 2l
. S cbn(al + an)

n

n(2a; + (n - 1)d)
or ! n 5 2

N

o 8w L( x")
T
E..S L

" IV. Use 2_ (Signa) notation to cxpress a given series

V. Expand a series expréssed in sigma notation

SECTION Y ARITHHETIC SEHQUENCES

Dcefinitiont A scquence ls an ordecred set of numbers formed according to some
pattern,.

" “Excreise 1-4 L&Ch of the following is a secquence., Study the terms of the scquence.
Discover a pautorn and continuc the scquencc to threc more terms,

& TS Thap §
1. 53 99 1)»>17r ey | » 2. 1' 2, 31 40 ’ g ’
30 1: 4, 9» 16, ot ’ 4. 1: 51 12» 221 35; ’ )
L g i 8: 27, 641 ’ ’ 6. 1, 3, 6; 10,15, ' ’

T ey 2y 6, 2&, 120, ’ y Be 13 1, B, 2955..90 83, s '




P
Definitions An arithmetic sequence 15 a sequence in which cach term after the first
is formed by adding a fixed number to the preccding term. The fixed

number is called "d", tho comnon diffecrence.

BExcrcise 1-3
A, Determine thce common aiffercnce "d", for cach of the following arithmetic

sequcnceSI
>1' 5!719:111000 2.3,2,1,0,...

3' 12! 17) 229 27) [ I L". 14'00, 350, 300, o o o

B, Urite the firs£ 5 terms for each defined arithmetic sequence belows
1.2y (the first term) = 10, and the common»difforcnce is 5
2, ay = 5, and 4 - 6 . 30 8q = 12, and 4 = 10

b ey =7 and d = b . 5, 8, =9, a0dd=0

In general, an arithmetlc scquence is writtent ags s aB,.an, . . ;,an, 6is ®

' The subscript 1dentifies thc position of tho term in the sequences For instance,
2,0 is thce twentleth term.

Given the arithmetic sequence: . 7y 30, 13, 16, 19, ¢ o

Notice: 29 = L

8y = 3% 2 THE PATTERY TO THE LEFT

Bg.= B+ 203 :  DEIONSTRATES THE CENERAL FORIULA
oy = I+ 303 s " FOR FINDING THE nth TERH OF AN
g = b+ 03 » ARITHHETIC SEQUENCE:

. . ; a =8y + (n-1)a

L
B o= b + (n-1)3
Excrcisc 1-C Find the specificd tcrm for cach of tho folloaing sequencest

e

1, aq - 12, 4= 2, a1y = 2 aq f 3, an = 12, a28 =

3e t'll w2 7y O«B = 11, 3-101 L) b, E\-z = 8, 33 = b, a'38 ARSI,




N
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Consider the sequences =4, 1, ?, & O U A
] = Tho numbers of an arithmetic
T_ / sequence, when graphed, as shown
T T e in the diagram to the left, lie
‘i / , in a straight line. Notice, the
T / slope of the line is actually

¢ _the common difference of the

% G0’ v B soquence. In this cases 5.

Yhen given some initial members of an arithmetic sequence, the general ternm,
a, can be determined in one of two ways., :

1) Thinking in terms of the linet a = 5n + ?

We know that when n =1, a must be -4, Hences -4 =5+7
Consequently, 7 = =9,

Conclusion: a, = 5n - 9

T ¥ a = -
2) Using the formula: a, = ay + (n -~ 1)a
By observing the sequences a; = -4, and d = 5
Hencet aj * 4+ (n~-1)5
&, = -4 + 5n - 5

foow 36~ 9

Exercize 1-D =~ Determine a for eect. of the following arithmetic scquencesit
1,6, 18 58 e A Pl
3¢ oy =6y dw3 llf.a,lnl?,d;z

5, 22, 32, B250gcs v 3 6. 107, 1004793, 107%

7s 2y =l a, = 70 8., a; = 69, a, = 50

’

9. azn 6’ dch . 10. 3’4:35' d::_3



el S

SECTION TX ARITHHETIC SERIES

DEFINITION: 4n arithmetic series is the indicated sum of an arithmetlic sequence,

Scequence Series
Pk 5, B 10 24+ 4+ 6+8+10
5, =1, =7, -13 : 5+ I+ 7+ 13

Exercise 2-A Write the arithmetic series indicated by edch of the following:

‘l. & = 2, a=5, to 6 terms 2. e, = 2n -1, for 1 £€n <38
3. a, = 6, d =3, for Ik terms L, n, 6n + 1, for 1< n £10
Mathenaticlans often use the capital Greek letter (sigma) to write a series

concisely. The Greek sigma corresponds to the English ng", which is the first
letter of the word sun . A

— (uppor index) To expnzd this sigma expression,
(bn + l) generate cach term by letting n =1,

oigong then 2, etc., incrementing by onc,
: € (Jower index) until finally n = 5,

Examplest L s . : 5 :
1) E 2n =2+ 4+6+8 2) Z (n+3)=84+5+6+7+8
n= <

n=1

VIf given an arithmetic scries such ast 7 + 12 + 17 + 22 + 27 + 32 + 37,

To express the series in sigma notation, proceed as follows:
Q:,,—'-*"‘“{The vﬁlue needed to
obtain 7 when n = 1,

The common difference

1) Determine the general termi a

Néte, for the above:! a, = 5n + 2

2) Determine the number of terms necded., In this case it 1s seven.

3) Check out for n=7, Notes a7 = 5.7 + 2 = 37, That 1s good!

Yenee, the :E: notation isi g “(5n + 2)

n=1

Excrclse 2-B
1, Expand cach of the following

3 12
Ae > - A= 2) 3, > (4n - 3) s
n=1 n=1

2n

Mo
= h



..5...
1 L
D.i(5n+1) . EMIDTHEen s 3) ¢ F.%(n-%)

n=l n=1

2. Write oach of the following arithmetic series using :E: notation,

A 3+ 0 +5+6+7+8+9+10 B. B2+ 52 4, %12
Co O+ 4 +8+ 12 De 5 -4 -13
B 1t 254, . 4100 | P, B+12 %16+, . , + 56

Sometimes it is necessary to actually find the sum of an arithmetlc series, A& neat--
thing heppens if we play a little trick?
Supposc we wish to add the integers from 1 to 100 inclusive,
1) Write the serios: 14 2+ 3+ b+ ,..+99+100
2) The sories teokuwardst 300+ 99+ 98 + 97+ 4 o o+ 2+ 1

3) fda: 101 + iC1 + 101 + . oia #3101 #3201

L) Now, we have 101, 100 times! BUT, WE ALSO HAVE THE SUM OF THE SERIES TWICE.

- : g0 Y S
5) So, the sup lg SomesRERE o= 5020

€

6) TEE SU OF THE FIRAT 100 POSITIVE INTEGERS IS 5050. iy

IN GENERAL FOR AN ARITHIETIC SERIES SUlis :
. S = 8,1 + (a.1+ d) + al + Zd)+ e o aF (81 + (n"‘l)d

)]
ﬂ

ay+(n-1a+ (s + (0-2)a) + (a) + (-3)A) + & 0 o+ 2y

(20, + (n-1)a) +{2ay + (n-1)a) + (o) + (n-1)) Fow ot (2 + (n-1)a)

[
3
35
n
w0

I

h(al + (n—l)d)

28_ = e o
n(Za, + (n = 1)a) s
(1) lsn o il > - (5, 1s read S sud n.) }
Since o =2y + (n - 1)d, the above formula can also be expressed ast
: n(C“l + «'):n)
(B) 15, ™ 5

Formula (1) is holpiul whon given the first term, the common difference and the
nunber of tcrms.
(2) is holpfrl when glven the first term, the lect tem and the nubacr of
tormi,
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Exercise 2-C  Dectermine Sn.for each of the followlingt

Yo by = 12, a, = L2, n= 12 20 8q = 2. de & 5= 50
s 100
3. 2 (2m «3) : 5 7 ime3
n=1 , n=1
S, heB+iZ 4 16 + o o oHH 6. a = fn -~ 3, n = 40
80
9, = (400 - 2) 10, S_ (n + 20)
n=1 n=1
ll.al='300,d.=6,n=l+l » 12.al=2,n=60,g1;'1+
13. 81:‘::2,4" 3«2“309 hw 31 14, 32“161 8.3‘520-, n = 48
§ECTIOE TeY CEOIETRIC SEQIURICES

DEFINTTION: A geometrlc sequence is a sequence in which each term after the first
: is formeé by multiplying the preceding term by a fixed number. The
fixed mimher is called the ccmmon ratio.

Exercise 3~A  Determine the common ratio, "r" for each of the following geometric
sequencecs 7

: ‘ .

1. 3' 6, 12. 21"" 20 20 4! %D %! 'é—;i) » el

3' L‘" 2! l! %’ %, » & 0 L”. 2’ "‘2, 2, "2. 2' e o s

50 l‘!" q’y L'l, l{'; e 0 0 ' e o 6. l) "3! 9, ~271 o o o

7o _31 2, %; §9"9 v o @ | . 8.  Jog 3y 108 9, log 8:{, - 5 .“

The general geomotric scquence is writtens

2 L n-1
a.l' alr, a»lr ] ?.11'3, a-lr s o [] ° ] a-lr 9

The general term of a geonctric sequence is B, alrn'-l \
Brexclse 3-B
1, For cach of the following, find the rgquirod terms
A.. :'llu'?' r‘=’2, D-uz'? B. 0,1"3’ ?‘2:69 alza?
Ce a, = 12, ) = 3, Ay ? D. aq = R e T 29, ?



ot o ‘
E,'al e .3, £ = 1, a15 - ai =i, T =P aéb =

II. Write the first 5 terms of each geometric sequence defined belowt

A, ay = 7, T w2 B, a) = 3, a, = G . C. a; = A, a, = 23

D. a, = b, ‘a2=2;' Bosthy, = o34, 3,7 10

III, Determine a, for each geometric sequence defined below!

S R R e 1 i 5
A, .al =: ¥, = I3 v By az = 12,7 = g; 78 R O 371 = 10 a,z'r-: 13
D. a-l Xy =Y E. 3-4 = 8, 3'3. = )4': F, 3'5 e 2“'3' 3'2 =9
~ SECTION IV. GEOMETRIC- SERIES

Definition: A geometric series is the indicated sum of a geomeiricvsequence.

Exampless J ]
Sequence T - Series
21 Iﬁ’; 8’ 161 32' e 2t lH' 8 + 16 + 32
1.3 1 IR T
%, o3 +03s 003, 0003 3+ ,3 + .03 + ,003 + 0003
a, ar, arz, ara, aru a + af + ar% + aiB + ary
In general, 2 geomeiric series can be writtep in the form:
2% ”*é'rnﬁk‘“'""whcre n-and kware memberS'of'fhe*set of e it

n=1 positive integers.

Again, it is relatively sinple to discover a formula for finding the sum of a
ziven scries. '

Samplec: g =1+34+ 9+27+81

38 = 3+ 9 + 27 + 81 + 243

e b » -t.t Tie
38w Lk 2 (Subtrict-~top from botto )

g =121



B
To generallisc
44 LEe : o S
(l) Sn le+ﬂlr+d.lr +a1r3+...+al_

2 : n=1 -1
Hultiply by T Eale Nhe a T+ g ¥ aer e PWE S R B

Subtracts S = x5 =

n
Factor! Sn(% - 1) &1(1 -}

. : . ny
Divides ‘s = _Elgg_:it;l_

e T

- The above is the formula for finding the sum of a geometric scries
of n terms., The formula fails for r = 1, However, for r = 1, tho series
can be expanden for a few terns and the method of summing can be casily
determined, The management will not deny you the ploasure of overconing

this obstacle.

Brercise f-A

Find the sum of cach gocpetric scrics defined belows (Leave answcrs in exponcntiel

1 fom'-
Lo 8y 5 4, =%, n*" 12; B. 2 = B, &, = 2k, n = 6 )
. C..a1 9. 8 1,'n = 500; D. a, = 12f aqg = 9, n= 4
Yy
E. 32’:7, f‘aj'_: -r"_,) D”ZO

It is hard %o belicve, but some infinite geonetric series; l.e. @ serics contcining -

an infinitc nuaber of tCImMS, have finlte suns.

Study the followiig OYI™ sions for 1:

g I

A gre

i e S

iv SYRTE
Yinr3raedr . 1

1= —ZFR}-8+8

Really, coulds’t wo go

E R L L L i R in this fochion £ wor?
P 36 b on in thilos .‘..,xonvorgt, ?
T o T | ' 1

L TR A



..9..7

oo ; :
—HWe claim % (%)n = 1 (The symbol ©o means infinity.)

Fxercise U4-B

1, Eveluate each of the followingt

: 2 : 8 I
{30 : n '
E- (-i'%—“ Fl (_]_-:él.)

2. Arrangc the followlng numbers in descending ordert

@ (5 @4 @ @@L @ % @ )6

3., In general for ‘r’ {1, as n gets very large, ™ tends to ;

When the rotio, r, of a geometric series is such that |rj<1, the infinite scries

has a sum beczuse as n tends to infinity, ™ tends to O.

a(1 - =)
l-rx

__Thus the formula for the sum of a geometric serles which 1s Sn =

becomes simpiy: |S = --—9'—,1-—-—-,—.
T e x

BEWARE: ONLY INFINITE GEOMETRIC SERIES WITH -}rl< 1 HAVE A FINITE SUM.

Excreise b= .

Find the sun of cech of the following infinite gcometric seriess

g SRS TR 2 S R
1' 1"2+Z"8+ s e ° 2. a.1=7, ¥ of 3 3. b o "3 ’ (41 9
, 12 . 24 : : : 1
1 A £l £ - e 4

hy, 1+ 5+ 5+ e oo 5 6+ 5+254,.. é'az 31 T=3
7.0.2-3'7,r=—% 8.a3=?,r=% 9.a1==3,r==3

10,3 + BT 4 1, m = A00Tm 6l e D |
1V, 3 9 ¢ e 0 -c,-l ? . -OLl s . .

COMPLETE Ki'OWLEDGE OF THE L.A,P. THUS FAR IS SUFFICIENT FOR THE COURSE.

TEACHERS HAVE L WAY OF CETTING CARRIED AYAY, SEOULD YOU BE OF A CREATIVE MATURE
AND E:JOY A LATHLITATICAL CHALLENGE TRY SOUE OR &iLL OF THE FRORLEIS O THE NEXT
PACE, THE i%ilCEHENT PUT THE! IN FOR SHEER DELIGHT AND YOUR ENTEZRTAINMENT.

(
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SECTION .V A CREATIVE VENTURE

Solve each of the following problems. Try them out on some Math Analysis Students
just for fun,

. 1..

2.

St PR O

Solve for xi

What distance will a dead golf ball travel if it is dropped from a helght of
70 inches and if after each fall it rebounds i%_ of the distance it fell?

Solve foxr X3 -= I+ xF x2 e TR

E\/alm.‘tes i(z e k)

k=1

20 Pet Rocks are placed on the ground at intervals of 5 ywrds apart, A runner

has to start from a basket 5 yards from the first Pet Rock, pick up the Pet Rocks
and bring them back to the basket one at a time., How many yards has he to run’
altogother? -

Find the sum of the even integers from 10 to 58 inclusive.

Find x-if (2 - x), -x, 9 - 2x arc in atithmetic sequencec.

‘Find thce sum of all positive integers less than 300 which are multiples of 7...

n
Find n if {;;% X = 63

Find x so that the sequence is geometrics - %,rx, .

ANSYERS

lv’[k. 1. 21’ 25, 29 2. }5-’ %' -]; 3. 25’ 36’ 14’9
7s 65, 73 8 8. ;:;;,’;""55'

1.3 ke Yo Ty Bl 3. 55 4., =50

B. 10, 15, 20, 25, 30; 5, BA0P0S, A e B7 3« 12, 22 24124 2
b, 7+ 3» =1, -5, =93 5e 9,_,91 9, 9, 9

1-C 10328 2, 2h6; 3. 207; L, -136; 5. =40
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ANSYERS CONTINULD

Exercises 1-D X, 0y T 2. -2n-Ry 3. Snikilg 4, 2n + 15
5, 10n + 12 6. ~7n + 114; 7, 66n - 62; 8, -19n + 88
9, 3n; ' 10, ~3n + 17
2-h 1, 2+ 65+ 10 + 14 + 18 + 233 £50.5 3975 + FE L+ Y+ 10
& JHDED¥I2 by 7+13 %194 25+31 +37 +43+49+ §5% 61
2sB 184 5¢12 + 1% Bl #5482+ 13+ 17+ 2254 29 I3 +.37 -
e 45 10 b S.57  F oy A
3+8‘/réf>: /ciig D 6.1—116 549 /Jy/;l*',/a';""‘?/:z
By b 2 w2y B. = (-10n + 72) B o (ha =)
n=1 n=1 n=1
3 ’ 100 T
D, <= (-9n + 14) B, T= % T % (4n + &)
: n=1. n=1 n=
2-C " 1, 32}4'3 24 6“'753 3. 3603 L, 15,350; 5- 264’5

6, 4800; 7. =4900; 8. 55,266; 9. 239%; 10, 4840;

ll. 17,220; 12' 7’200; 130 3,53“’; 114' 5,088

3-As 1, 2; 2. :%; As -%—; L, -1; Be L 6. -3;
2% 8. 2 '
3B, 1. 560r 7+ 2% B3+ 25 G, 48 ° (%)16; By LA

L At

T8, e 7 o My 28, S6, 112 3 B. 3, 6, 12, 24, 48;.
i L

Cl "‘l," 2’ "'.L:' %::, (e % D. L"' 2, 1'1'5', E

B, .3, 3, 30, 300, 3,000 '

1. ke 9 o (3)“"1; . . (—l-) ; £. 30" (1} 3

D% - yn-ls E. 2n-l F. 3n.

Bh. A g‘g-zf 2 (1-"4")
P N )

. A
Ls, = erD-(%)"]
s

; G 2;;2 L/’(-%[/‘).RCJ



Ay

=B 1.: 25701 B. .0001; C. .00000001; D. BT ;
E. .0000000001; F. . (n-1 zeros)l

2y Bl B 025, 0052, 1, (M2, B 00y L0 P

3.:0
h-C 1. 2/33 - o T 3. 27/L; L. 2; 5. 10; 6. 192/7;

7. 63/2; 8. 189/L; 9. Gotchal the ratio is 3 and 37 1.

10. '3/2; Ir .71 flios '
Section V.
1. x .-l + QS 2. 85.5 inches; 3. -k, L. 20
2

5. 2,100 " 6. 850; o 8. 6321;



ALGEBRA 2 . : SEQUENCES AND SERIES
: TRIAL RUN
I, Matching, Match the description with the common notation.
1, Comnon difference A, S~
, : " 0o
2. Comnon ratio ' B, Sn
3. Number of terms ’ Co T
L, Sum of n terms . D, a
D First term . ay
6., Sum of an infinite number P, 8
of terms

i

7. nth term 8. d

II. For each of the following, determine the indicated infoimation. Each of
the following is either an arithmetic or a geometric sequence or series,

R % %

Iv.

W

6. 1, 2, 5 10, %3,

5' 1‘3’ 1' 2'3’ 2' ’ ’

Expand cach of the following:
6 5 4
I 3 v2+n =T
Lo g Ak 2] B i) 3¢ Z(200+: 1)

n=1 n=1 n=1

Bty 58, ., (a) a,y (b) & (c) a,
e P A e TR S T

361y 30 50 7 0 0 (a) a : (b) a, (e) a,
430, 20, 30, io s (a)a.30 (v) a (c)an
5. 15, 10, 5, 0, + . . (a) a5y (b) a_ (e) a_
6, 1+ % + % Bio e (a) r (b) - (c) 2,
7ot 2B wday, (@) = (b) 8, fe).a
for each of the following determine a pattern and continue the sequence
for threce more terms,

1. 68,9, %, 4, : 1 2. 4, 2,13, %, : ;

30 5, W 65 3y 1 PEL 8, 4. 3, 3, 6, 95 15, ;

L, EEZA-Fl

n=l
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V. Write each of the following using sigmd- notations
L. 2+4+b6*+D i 2i 68941320 ot 33
3, 6+ ,06+ ,006+ ¢ & & ' BT e E A o v
5012+ 5-2-9~4 .. =-135

VI, liatch each of the following with the proper formula

1.
24
3.

4.

Vii. Sol
.1.
2
3
iy .

5

6.
7
8
9.

The sun of n terms of an arithmetic series A, ag + (n - 1)d
The nth term of an arithmetic sequence il e ¥
B. g Tl
The sum of n terms of a geometric series 2
The nth term of a geometric sequence , G 2
l=-rx
The sum of an infinitc number of terms
of a geometric series - D. n(2a1 T (n-;)d)
' 2
ek n
B, ap(1 - 1)
l1-r
F. aquﬂl

ve each of the following:

If the third term of an arithmetic sequence is -20 and the 35th term is
28, what is the first term? ' '

If the first.term of a geometric scquence 1s g and the fifth term is 45,

what is the common ratio?

If a, is -35 and a3 is -5, find a15 if the sequence is-arithmetiq.

: :
Find the sum of all positive integers which are less than 200 and’divisible

by 7.
If thc sum of an arithmetic scrics of n terms is 500, 8 = 2, and a = 48,'

then n is .

Dctérminc the sun of thc cven intcgers between 3 and 501,

Find x so that 2x + 1, 4x, and 5x + 1 form an arithnotic scquonce,
Find 2 3f - B1,:n=18, apd 4 = 2, ‘ '

Tho sunm of ~n infinito gooumctric series 1s 6, and aq = 3. What is tho
value of r?



SIQUENCES AND SERJES

—/5 =

IRJAL RUN ANSWERS

I:

11,

L& & 56

VI,

5 %

3, F L., B 5. B

30 2. 6 6. A T« D
o da) w32 (b) -2 (¢c) =2n + 8 (20 fu) o1 (b) 3(.1)”"l
3. tay s (b) 1 (¢c) 2n - 1 be (a) 300 (b) 10 () lcn
5 (a) =130 (b) -5 (c) =5n + 20 ¢. (a) 2/3 (b) 3 (c) (2/3)11-1
3 X \/0 4 a\n-!
o (2)-2/3 () "5""'!:"("5”} 1 @ (-3)
Ac -9, 9, 13 2. 1/h, 1/8, 1/16 3. 5, 2,k
ho 2}4, 39, 63 5- 303: 3, )4-.3 60 26, 37, 50
1, 5 +8+31 +»3h +27 + 20 2,3+2+5/3+3/2+7/5
3, 3+5+7+9 he 2+ +6+8+1
i 10 Q0 o
2n 2, T (3n+ 3) 3s . SL3)
n=1 n=1 n=1
Lo 24 : 2 ;
ks 2 (/81 5, Z'E‘ (~7n + 19)
n=1 n=1 Lrs
S5 BabdiD 2. A 3. E h¥ O "s@
1s ~23 - 2. 3 3. 175_, .l 2842
5. 20 6. 62,718 T 2 S
e
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