Class_24 June 14 - Geometric Sequences & Series

Plan For Today:

1. Question about anything from last class (9.2-9.3)?

2. Start Topic 10: Geometric Sequences & Series
s Gl Geometric Sequences
< Geo2 Geometric $eries
** G.3 Infinite Geometric Series
« G.4 Sigma Notation

3. Work on practice questions in handouts.

1. Practice working through G.1to G.2 question:s.
2. You will review these topics and do G.3 tomorrow. Plan is to finish G.4 on
Monday and review for Test 7.

“* CHAPTER © ASSIGNHENT DUE O THURSPAY, JUN 16T
% TOPIC 90 (@) ASSICHHENT DUE O TUESPAY, JUNE 20711
s TEST 7 0¥ ©.8<10.4 ON TUESPAY, JUNE 20TTH

Please let us know if you have any questions or concerns about your progress in this
course. The notes from today will be posted at egolfmath.weebly.com after class.
Anurita Dhiman = adhiman@sd35.bc.ca

Susana Egolf = segolf@sd35.bc.ca
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G.1 Geometric Sequences and Series
A sequence of numbers is a list of numbers in a specific order. They are referred to as the
ferms in the sequence. What is the next term for each sequence below?

.64, 128 1.4,9,16,25,36,49, 64
.30,35 1L1,2,3,5,8,13,21,8  (rlomscel

There are many types ofsequemes The ones shown below are all the same kind. What

\,y) do the ‘3

\!

\\\‘V) 6,12,24, 48,Iy~. -5, 15, -45,135... k\\ 0\" o
™ y e

16, 4,1, —, —.. -3, -12, 48, -192..x 4
\”4

167 ‘1(
% M)‘)\‘/(A'\X\J\ g/vl\l/l(l
'JJ‘ Geometric sequences are created by multiplying each term after the first one by a

constant number which is called the common ratio. In formulas, they use the letter r to
stand for the common ratio.

How can you figure out the value of »?

Dl avy —,[Vm Q? P o0 Lttt
L_C‘E”( l:']‘/ N e S(jum(l.

We use the notation f, to identify terms in a sequence.
In the sequence beginning 3, (17 24 48
f, =12, because 12 is the third ferm of the sequence
t, =48, because 48 is the fifth term of the sequence
Lo=2¥
The first term in the sequence could be referred to correctly as /. but often we refer to it
as “a”. Inthe sequence 3, 6, 12, 24, 48 ... wesay a=3.

To try:
Find these terms, for the bequeu(.e that begins: 36,12, 24, 48 ..

L= 96 = 3(2)
e 384 :3(2’%3&7

¢) by = 3(2)«2;( . xZ) - S(Z)zs:! | 00, €C3, 296 !
W\—/

25 Fmes

3172 “_L‘,.LL::('\‘";MJ
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For any geometric sequence the #™ term, ¢, , is given by the formula:
f, = ar" where a = first term
= common ratio, r#0
i = the term number
To try:
1. Which sequences are geometric? [f a sequence is geometric, state its common ratio, r,
and give the next 3 terms of the sequence. 22x-2 = ~Gf
a)5,10,15,20... - b) 2,-4, 8 —16, 32...
nL—L 3 eometn¢ .2 128,
- r=2= -2.54
\ , )
8.2 %,... Lg= 3 d) x, 5x%, 25x7.. 3
2 ’ s
=2_1 L - éxi I’LS)("/ C25x¢ P 3125x
= r=
771 3= x
28 re SX

2. For each geometric sequence, find the requested value.
a8, 2,%,... Write the defining statement for this sequence in the form ¢, ="'
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_ | & =o—

V== g
7 3 x
22 re= SX
2. For each geometric sequence, find the requested value.
a) 8,2, %,... Write the defining statement for this sequence in the form ¢ T
n~l - . n-| ~l
n=Ar £,., = Y(—g) % =

b) 20,10, 5... find t, 5 ] 20 ,.[=
: _ 5 e 0.62S
ST t,= 205 = 21?(323 N
c) 21,-42, 84. . .find 1, & 9 (2>7 ' 0752 \
— I - = [=
= 4% _ - -
r= %l‘f Z lo

d) 2.\':.4;‘8.\"l,.. find ¢,. {_’ - ar 13 5 / = (2X2>(;56 X2>
r= % = AX :@XZ)(Q)Q - 5,2 X’D

13 12>

3a) Consider the geometric sequence 2, -6, 18, —54, ...,

13 122 is a term in this sequence. What term number is it? > r=zt =23
n-~\ Ty anl tem >
Eazar | 6ser=3 @&
- a1
1222 = 2(3) | o 2@ L son-
- . =)
b) Consider the geometric sequence 1.25, 5, 20... )
327 680 is a term in this sequence. What term number is it? (‘Demq' Lvte —force rU)
n-l
= % ‘t n= QAT el @ 0
=4 o) = 62/
¢ 32-7“0:(1.,2{) ) n~l = lz_a}__,
.2 =] o5 Y
[¢) a=t
//‘;ﬂ 2244 = H/_____w h~t= 1
y=" gy = 7 I°9 Y
- 109 20214
2 Q=n-
@y | lper = eblgd
Dé
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4a) Ina geometric sequence, {, =324 and +, =8748 . Find the first two lerms.
—

%r}) - $748 Use r, md dide 4-30 lectecds:
24

b) In a geometric sequence, ¢, =18 and ¢, =2.25. Determine the value of .

[ T8 32¢ 87
. == - — Pre-Cale 12 - Unit 4
Le tsg Page 17

3¢ 'tlgs_ﬁ = 4
r;:27 1, =12

=P

20 [8/\ > 7P 328 — = =
—_— _— L . 'é"{
Ry
t2 g
‘ =al
J.X\r} = 2,25 -L‘i \ g
s ¥ = 34 (E>
2 —_
Sﬁ;ms _ Oﬂ)qoézs'—i
C = D_S [ Xad ’%_. - 6‘7‘
5. Betwe e Canadian censuses in 2001 and 2006, the number of people who could
7 speak in Creehad icreased by 7%. In 2006, 87 285 people could converse in Cree.
\ & 0’ 04 Assume the \8a nerease continues to be 7%, To the nearest hundred, how many
2\ people will
&

2{/\/

be able to converse in Cree in 20367 @
285 (1.67
7—}-?@(({ XZ 285 |51285(

2006 Qoll 2006 [ 021 074 0321 2024

D

|
%h: arh

I3
L, = §728S (1°7)

120 99(. 2458

~ 3]0 \““’?Z‘

N
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G.2 Geometric Series

A chessboard has 64 squares on it. Legend has it that the inventor of the
game asked for the following reward from the King: “One grain of
wheat on the first square, two on the second, 4 on the third, and so on,
doubling the amount on every square until the board is complete.”

How many grains of wheat did the inventor ask for?

|+2+ 448+ - +2

~— N
GH tems

[«
. - ~ - . . ) 4‘ P
A geometric series is the sum of the first n terms of a geometric sequence, written a

¢3

SU

o ermS

- is the sum of the first 3 terms of a geometric sequence: S, =4, +1, +/,
For the sequence above, S, =1+2+4=7
S, }is the sum of the first 4 terms of a geometric sequence: S, =f +1, +1,+1,
For the chessboard sequence, S, =1+2+4+8=15

For this question, we need to know the value of S,

Here’s a way to find the value of a sum of n terms for any geometric series, S,

n

S,,=u+w‘+w’y+w{'{+~/+¢”‘#2+‘ﬂw
1S, = gl + gt g v var
Sa-tSh = a-ar”

Subtracting, we get: S,—-rS, =a-ar"

Factor: S.(1-r)=a(1-r")

Sz ali-c")

[-r
Divide:
15
-+ Sis = 1(1=2")
[t2T A+ - [N
r:l :.—(‘;IL :—gg—?‘-]

—1

= g6, 74%, 073,704, Ssl,6ls
gramg of whe<d 1]

-

Al
Sy © l/((::L) < guex 10" (Zw-.b%:a,')
1~ 2
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For any geometric sequence, the sum of the first # terms is found vsing:
ul:: I—r" }
1y a = hist term
= common ratio, r 1
1= number of terms to add up, y
a—lr
Another form of the formula: S,, = - 1= the last term
— — [ -
a=4  r=l1z2= n=9
To Try: "
1. Given the geometric series: 4+ 12+ 36 +. . . find the sum of'the first 9 terms.
— . o\ /S
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azt r=2=3  n=9

To Try:
1. Given the geometric series: 4+ 12+ 36 +. . . find the sum of'the first 9 terms.

Se=u(1=3") - | 39 3¢4
3

| —
2 C
2. The sum of the first 12 terms of a geometric series is 24 570. The common ratio is -2 -2
What is the first term? o n=1
N Sz
2 YY) () —4#09¢)
2us70 =a ()l =(% 214 S70 = a(l —T07¢,

32
D=

S}\ ﬁ(larﬁy L —(¢12)
3~ LY ST0 :3_4:_4/;2/5-

| -r

3a) Find the sum of this series(” 0.025 +0.075+ ...

Siz a-Ar

| =r

S,z 0-025 — (s4.678)(3D
9022 mAm A

L-2 TT——> (S,=%2
b) Use an algebraic method to determine how many terms there are in the above sum.
n~J
b= n~l 287 =3
n= ar =n~l
n~l - n~l = 7=

5,675 = 0.025(® 2 =3

o0 625

4. An oil well producgd™ 0 000 barrels of oil in the first month of production. Fach month

production is reduced by 10%. What is Ihul'bimtls of oil produced by this

oil well in its first two years of production?

r=0.9

loow , jpow(ed) , ----
5 _Joew (| - o.qw> Shiﬁr_B
24 —‘—ﬁ/’ |~

= 42023 bacrels
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G Practice

@ C_25 More Sequences and Series Practice
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Sequences and Series — more practice (14 questions)

1. Is the following sequence geometric?

a) 10, 15, 22.5, 33.75, ... b) 7,14, 21, 28,...

2. Find the common ratio, r, of each geometric sequence

a) -1, -5, -25,-125,.. b) -200, 100, —50, —25,...

3. Find the next three terms of the following sequence

a) 386561, 55223, 7889, , , b) ——, ——, ——, 5 s

4. Find a formula for the nth term of each geometric sequence.

a) a=4,1,=16384 b) t,=5,1,=135

5. The seventh term of a geometric sequence is 1215 and the fourth term is 45. Find the common
ratio, then find the value of the ninth term.

6. A population of rabbits is growing at a rate of 8% a year. If there are 160 rabbits in the initial
population, create a general term equation, 7, , describing this sequence. Use it to find the

number of rabbits after 6 years.

7. Find the sum of the following geometric series. If necessary, round to 2 decimal places.
a) 729-243+81-27+... (10 terms)
b) 7+14+28+56+...+ 7168
10
0 2.5(2)

n=4

8. Find the common ratio of a geometric series with a first term of 38 and a sum to infinity of 76.

Unit 4 - Rationals and SeqSeries Page 8



9. Find the general term, ¢, for the described sequences:

n?

a) geometric, beginning: -2, 1, —l, l,..
2 4
b) geometric, with ¢/, =75 and » =5
. 1
¢) geometric, with £, =5 and r =—
10. Find the 25" term of the following geometric sequence: 2, 2\/5, 6,...
11. List the first five terms of the geometric sequence with £, =8 and r = —%.

12. Find the requested sum for each geometric sequence.

a) Find S, correct to 2 decimal places, for a=5, r= %

b) Find S, for a=-3 and r=2

¢) Find the sum of the first 11 terms of the geometric series that begins 7—14+28—...

13. Determine the sum, if possible:

548 s
34 502

14. A helium balloon rises 80 meters the first minute after it is released. Each minute after that it
rises 15% less than the previous minute. How high does the balloon rise in total?
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