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SEQUENCES & SERIES

e sequence a set of quantities arranged in a definite order
s series the sum of a sequence

o arithmetic sequence a sequence in which each element, after the first, is obtained by adding a
fixed number (called the common difference) to the previous element

* geometric sequence a sequence in which each element, after the first, is obtained by
multiplying the previous element by a fixed number (called the common ratio)

The terms of a sequence are generally labeled u1, ug, us, us, ....... , Un.

The n'" term of a sequence is labeled un.

FORMULA to find the n'" term
The nth term of an arithmetic sequence: uh=uq1+(n—-1)d *IB FORMULA SHEET*
un = n'" term u1 = first term n = # of terms d = common difference

ex. (a.) Is the sequence 9, 12, 15, 18, .............. an arithmetic sequence? [ld—% Ol 12 “q ﬁ
(b.) Find the 8™ term for the sequence described in part (a.)

u =9 Unh= U+ (a0 Ug = 9+47(3)
d=3 Vg= 9+ (g-N3 s

ex. The 15" term of an arithmetic sequence is 45. If the first term is —11, find the common difference.
0= =\ Un =0+ (n=)d
us =45 H5= —liI+ (15-d ob = 1
4o —il + 10a (=3
ex. For the sequence 15, 11,7, ......... find the 20" term.
V=15 Un= 0, t(n-0d

d=-4 Uy, = 15 +(20 ) )
Oz =[5+ ()
ex. An arithmet;ic sequencc:z has a 71" term of 16.5 and a 12" term of 24. Find the 24™ term. .
Kths is diferedt fomn how The hook oloes 1t . loutT Think 1 bege,.
L= =3 032 LI (T-0d = (L.B= U, +6d
V2224 = Q= u+(12-D(d) 24 = L+

Solve § ! how final Uay

V4 e

24 Lﬁod ' Now find u, /U24= 7.6+ (24-N(1.S)
=0+ = - ( j

1.5= Bd



IB Math Studies page 2
Topic 1 Day 1: Arithmetic Sequences & Series, Sigma Notation

ex. A car whose original value was $25600 decreases in value by $90 per month. How long will it
take before the car'’s value falls below $150007

nthis case. The pnce, 0 Mo car decresss by o Constant $90 o,

S s 1S actvritic with d = —90, 0= 25600, U, =15000
15000 = 256oo+ (n-))(-90) 0686 = ~ag
—10bo6b= — Gon +90 / ? N=019 montng

h=118.8
GRAPHICS CALCULATOR & SEQUENCES
Most graphics calculators have an automatic memory facility (call Ans) that stores the result of the
last calculation as well as an ability to remember the actual calculation. This can be very useful in
listing a sequence.

For example, to list the sequence 5, 12, 19, 26, ...... using your calculator:

STEP 1: Type the first term into the calculator, 5, and hit ENTER.

STEP 2: Type +7, which means “add 7 to the previous answer” and hit ENTER
STEP 3: Continue to hit ENTER to obtain each successive term in the sequence

SEQUENCE MODE on the TI CALCULATOR
The Tl calculator has a sequence mode that changes the Y= screen to a sequence version. To do this go
to MODE and switch to Seq mode.

There are three sequence forms: u(n), v(n), and w(n) which can be accessed on the Y= screen. Once
these equations are defined, it is possible to find the nth terms using the calculator.

ex. Let un = 127 — 7n. Find the 15" term.

To use sequence mode, go to MODE and switch to Seq. Then go to y= and for your nMin put 1.

Then for un put 127 — 7n. Note, the button X, T, , n will now give an “n” when you hit it.

Method 1: USING THE u(n) command to find the nth term:

In the Y= screen, let u(n) =127 —d7n

From the home screen use the 2" function of key “7” to call up u.

Type then type (15) using parentheses, to find the 15" term of the sequence. So the screen will say
u(15) = 22

Method 2: USING A TABLE to find nth terms:

In the Y= screen, let u(n) = 127 — 7n

Go to TBL SET to set-up your n to start at 1 and go by 1’s.

Then go to the table to see the nth term and its corresponding value. u(15) = 22

Method 3: USING seq(

NOTE: You do NOT have to be in sequence mode to use this

Go to 2" STAT, choose OPS, pick 5: seq(
Use the following format at the home screen seq(127 - 7X, X, 1, 15)
OR Expr: 127 — 7X, Var: X, start: 1, end: 15, step: 1 and then go to Paste
This will list all of the elements in the sequence from the1st to 15" term
(** NOTE, if you only want the 15" term then type in 15, 15 or enter 15 as your start and end)

To use your calc to find a sum... A\ -Q\JL u.e Sc‘fjl fa.
le W

Go to 2" STAT, choose MATH then pick 5: sum( So «dwf

Then follow Method 3 above. It will add up all 15 terms. Sum ( 5‘1)(

The answer should be 1065.
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ARITHMETIC SERIES: I[f the terms of a sequence are added together, the result is known as series.

The sequence: 1,2,3,4,56, ..............
gives the series: 1+2+3+4+5+6+............

The sum of the terms of a sequence is referred to as S,, the sum of n terms of a series.
Sp=Ur+uy+us+ug+..........

FORMULA to find the Sum

The sum of the n terms of an Arithmetic sequence: S, %[2U1 +(n-1)d g

A *IB FORMULA SHEET* .7 <
u, = n" term uy = first term n = # of terms d = common difference
ex. Find the sum of 20 terms of the series 2 +1+4+7 +10+ .......

T don't Krow the lastFeom.

e cdm't Kvnow Uze SO Ve e st Tormadec n>JOJUI=-2/d:3

% (29 @) = 009 = ofss) - [530]

ex. fAnd the sum o€ (o4 g+ +.., —1b.

T don't Krow M\’V\quua, Ferms Thece cre.
T de Xnaw U =10 d=-2 0n=-lb

ZNLeFU(N\M.ﬁD\.

Uh“' U.-*(n—-hd now n—= V2o V=T~ 1L

“le=lo+ (n-N(-3 M
~26 2 ~2n 2L 2 (‘0*'"&: 7(-0) 2@

n= \4

ex. A new business is selling home computers. They predict that they will sell 20 computers in their
first month, 23 in the second month, 26 in the third month and so on, in arithmetic sequence.
How many months will pass before the company expects to sell their thousandth computer?

This 15 oc Swmn gureotion . Why 7 et montn =20
MW\«‘(’\:Z«B Solq

Sow =20 d=3 Sh= 1000 n= 7
1000 = 2+ 120203+ (n -)3)

2A000= n ["’°+3n~3]
2656 = C37+3n] /1

2000= 37,4 342 /
o= %h1+37h —~2.000

43
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SIGMA NOTATION
Z stands for “the sum of....”

n
This means that the expression Zq =y +tus+ust ... + U, + U,
i=1

5
For example: ZZ+i =(2+1)+(2+2)+(2+3)+{(2+4)+(2+5)=3+4+5+6+7=25
it

5
ex. Find ) 5+2i
i=1

Mmetheol |1 Ardt all Sterms andk  adlol

(_:\ 5"\’2“)= T

(=2 §+2(3) =9

(=4 S+2(qH=13 @

(=5 g+2() =15

melTrad 2.0 vge S,= 2 ( Ut 0

h= 6§ ( i Means U, 0gq Which IS 5""”\5)

HEY)
Ui: 1 ( see Gs/le-\
Un= Vg = \ S ( S‘—c.«.chwe.\

Sn= Z(7+15)= 2.5(22) =E

/I)\\‘S ethod .IS' Cfvod \UM n \S L%&/



