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Topic 1 Day2 — Geometric Sequences and Series

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)

FORMULA to find the n"" term

Geometic sequence: up=user™  wherer= ﬁor'i *IB Formula Sheet*
U
Uy = n™ term uq = first term n = # of terms r = common ratio
ex.  Find the tenth term in the sequence 2, 6, 18, 54, 162, .......... = 3 (mu \6% 24 Un h@
J, =2 -
- n-} | Uh = J
Vie= Uy ( o
-]
2 - ()
2: 19683 = 139 3¢¢
2. 34 s

ex Find the eleventh term in the sequence 1 —l -1— —l i A

a 1 2141 81161 ...... r= 2- U‘—}‘ o’\%o“

Ui = " n-{

1 had ut\'\u 10
- . -l LI - - .
~ - (-4) 0 (£)°= goc.es
l ("‘)" _ _L o
— 0 10 - ™Moty —
=\ (+5) 2 1024 free
ex. A geometric sequence has a fifth term of 3 and a seventh term of 0.75. Find the first term, the lo24
common ratio, and the tenth term. G-I y 5—|
US=3 U5=U‘f‘ -:) US;Ulr U5=U‘ (‘
- - b
U-':O--ls Uy = Yy (‘7 l U= yr 3= v, (.5)4
divnide 4o find [v =4%]
(r= -.5 gives Same)
-\—?-L = Ur e = 0.5 - rl 2 U = "!9(-5)’0-'
5 U‘rq 3 h25/r t-‘-.s‘r—.ﬂ (E_‘o‘_' ‘09375)
ex. Find the number of terms in the geometric sequence 0.25, 0.75,2.25, ........., 44286.75. l\} r=-, S
r= 075 _ ) Vo= ~.0937¢
0.25 3 Un=v, "
U= 0.25 4428,15 = 0.25 (F)"!
Un=44286.15 14T = gnt x =2
Graph v Gl inttegesthan
= 117
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ex. A car whose original value was $34000 loses 15% of its value each year.
a. Write a geometric sequence that gives the year by year value of the car.
loses o %, each year Up= 34000 (.§5)""
georndnic = (l—,ls)s .55
b. Find the value of the car after 6 years.

Un= 34000(, €8)°7" .
5=
34000 (. §5) [5085.q9¢

C. After how many years will the value of the car fall below $10000 ?

10000 = 3%000(.&5}’:/ /a= . &§" -

| 000D 0t calc 1 Solie
= n- SO
34000  + &5 Y= Shy D yrs
‘d 2= . ?S'\_l
ex. The number of people in a small town increases by 2% each year. If the population at the start of ——= 1970

was 12500, what is the predicted population at the start of 2010 ?
Increase o %), 2ach ypar .
Geowdtne = (\+4.02)=1.02 Un= ((2600) (1.02)

U} = 12500 = (2500 (1,02) %
1970 > trar = 274600 3 st
196Q= year 0 LR2PER 2 B sfh

20\0- 1969 = \.anrL{'\ n=4)

GEOMETRIC SERIES: If the terms of a geometric sequence are added together, the result is known as series.

FORMULA to find the Sum

“he el
. . u,(1-r") u(r"-1) ’
Geometic series: Sy=————=whenlf{<1 or § =-—— when]|r|>1 par‘\‘ vs
2 1-r —_ r-1 o 1~ Forouta
= *IB Formula Sheet* ne-
u, = n" term us =firstterm  n=#of terms r = common ratio Pook\eT
ex. Find the sum of the first 9 terms of the series 2 +4 +8+ 16+ .............
. = 2. (270
r=2 So (21> =& 2 2( 510
—_— =
n=9 2 -1

l

Note: Hou %Q'f Tre Same

ANnSwer Uging T SNer or mulda, /

V=2
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ex. Find the sum of the first 12 terms of the series 24 + 18 + %+%+ .........
- & < 12
r= 12, .95) <] S, =24 (1-.75
24 .19 5[2 (
|—.75
n= |2
24 ( lo obu'w-@
U‘l/l% ——— n{ = qz-qsqlh
.29 |
3.0 3s5¢
\ : . -
ex. The 2™ term of a geometric series is —30 and the sum of the first two terms is —15. Find the first
term and the common ratio.
Uy=-30
Vituy =-15
= Y2 — 320
U, + (-30)= -5 = =22 /35 _
Uj =r
- 15
V=15
ex. A company is offering Abid a job with an initial annual salary of $28000 and a 4% raise each year

after that. This 4% raise continues every year.

a. Find what Abid’s salary will be after five years. rau s€¢ = In q 7)
Vi = 28000 51 F= l.o4
n=5 25000 (|.04)
* 32756, 04
b. Calculate the amount of money Abid will have earned after 15 years.
—  Sumn
V| = 28060 Z?Dbo( Loy s B
N=1tS l ‘0‘1‘ > ' —_—
= L4 .04 -1
2 500 (\.Oq\S_D

o4 7 ObukOks
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SIGMA NOTATION
Z stands for “the sum of....”

n

This means that the expression Zui Sutuztuzt ..., + Up-1 + Un
i=1

5
ex. Find 2_5(2)""
i=1

Mcthed |+ A nd all S trms and add
L= 5(2)" = 52y = 5

~

(=2 s5(2'"'= 5@ =(p

- - Sum'
= 3
L, > 6()')‘( : B 5(237;: 20 G+ 1ot 20t 40+ §D
L':q— = =
5(2) 5(2)° = 40 [H__:l‘S_S }

L=% 5= gt= 0

Wrethod 2 BCe o of e Sumn "'FUYMJ\Q./Q
Bn = U (rn —‘)
r— |

6\\'0( "'\.;,lr(- and 2nd Fermy as  olove CL‘asz

‘ g2 [l

U= LO

5<9~5’D _5(30)
Q-1 - —""T_‘:l‘GSé

(ood e Mo whewn vy 1 s lar'@c/ !



