Class_25 Dec 6 - Infinite Series and Sigma Notation

Sunday, November 20, 2022 3:24 PM

Tonight's Class:
¢ Infinite Series (G.3)

¢ Sigma Notation (G.4)
e Unit 4 Test next class, Thursday, Dec 8

Please:
1. Hand in the Chapter 9 Hand-in. Please make sure your name is on it.

2. Clear your desk of any materials except for your calculator & something to
write with.

3. While other people are still finishing, respect them by being quiet. You can
leave the classroom if you wish, but be back in time for the rest of class.

Reminder
Coming up - "Ugly Xmas Sweater Days" at LEC

UGLY CHRISTMAS SWEATER PAYS!

SHOW YOUR HOLIPAY SPIRIT
BY WEARING YOUR BEST
WORST HOLIDAY GEAR!

PONATIONS TO LEC'S
ANNUAL CHRISTMAS HAMPER
CAN BE MADE BY
SCANNING HERE:

& '"3,
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G. 3 Infinite Geometric Series

Consider the series illustrated above:

«  What do you notice about the terms? 7(.#"!; Smdller
*  What do you think the sum is? 1

An infinite geometric series is one with an infinite number of terms — there is no last
term.

With an infinite series, we will find that either:
Successive terms get smaller and smaller and smaller. ,
¢ The common ratio, r, has a value between —land 1. * —1< r<

* This type of series is called

*  We CAN find the sum by using the formula: S= l_

Successive terms stay the same size, or continue to get larger and larger
e The common ratio, r, satisfies either ¥ =1 or r < —1.

¢ This type of series is callel
e  We CANNOT find the sum of this series. We say: “No finite sum.”

A geometric series has a finite sum, or converges, only when -1 <r <1

a
l_r,onlytrueif-1<r<1

S =

If you have an infinite geometric series where » =1 or r < -1, it will not have a finite
sum, it will diverge.
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1. Determine whether each infinite geometric series has a finite sum. Ifit does havea  we say
I{ND eﬁfm"f{ .SW““

Sl —~ < -2/540)
b) 0.1+0.34+0.9+—= |
r=02 JND‘GM"\K Svm | .
A

finite sum, find its value. & has s Fraite s
)0

r<3
C) 32+8+2+0.5+... d) |_£_i_2_7” S: 1
g S= 22 4 16 64 =%
= 23 =" - _}? _ ¥
= \/v.f = /'5%(//' éZT_ ]} =1 = %"J/)‘
,~1/_L41/soyzsu¢wus<“<—€=ml‘ J&or 12 r= }Af - }_:“1'4
2a) The sum of an infinite geometric series 1§63 63 and the first term is 21. Find the % =
commonlano\> c=7 e \—’—\“/\_J
(3—-63r = 2|
S r (i~r) <[a 3) 2 > /(’P(A -3 -3
“Géf' = =42
(“Tes> —;21 ¥ =3
b) The sum of an infinite geometric series is 24/7 and r=—§r . Find the first term, a. r= %Fg :71— %
24 = _4a_ 7 (2_99 = _a_>
2 = x . 7 1434 L K3
L )= (%) 2 = — _a 726 = Q
e 3/ ¥ T —Z
y =a, | A=

¢) An infinite geometric series has the terms a =32 :m@ Determine the sum uf‘lhe

infinite series. S _ 22

- )
S ol _E.q | = 72
[~r - 32
= 2=
o o]
= 22.2 -~
4. A ball is dropped from a height of 15 meters and Boumes to 60% of the previous Y 32— )/g
height. How far has the ball traveled when it comes fo rest?
(infomi = 72
- QA
-
- r
V% l
_Is - 2= _ 3275
e - 0’
l . b’é \/'Y\]
Vi
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G. 4 Sigma Notation

Series are sums. We have been writing them in an expanded form, like this example:
32+8+2+0.5

L]
n=3
Here is a different way to write the same series: Z 32[0-25)

n=3

This notation, sigma notation, uses the upper-case Greek letter sigma, 2 , and means
we need to “SUM UP” all the terms in the series generated by the expression after the
sigma. Sigma notation is used in many mathematics and science resources, so it’s useful
to understand how it works.

To EXPAND a series written in sigma notation
*  Substitute the bottom number — the one written below the sigma — into the
expression. This gives the first term of the series.
*  Keep substituting in consecutive number cfie sof eries.

4 -3 3 -3 -3
832(0.25]”"1 = 32(0.25)7+32(0.25)" +32(0.25) +32(0.25)’

& B eueleets
i : 122 (5-25) ,/
2o 432654 32029 32625
= 22 + ¥ + 2 + 1 = 425
To Try: z

4 1 -1 ( 2-1 | 3~ 2 1
. Expand and evaluate: ;3[5] = 3(1) t 3[1) x (2

Il
(W
~~
M
¥
W
N
N
%
+
W
"
\_/

- 2.4 22 2
2 +! A P
o Dol |2 oor2.62
'k’\o 2. Evaluate: 24(2)*_2 7 ¥ ¥ g

Qo(’ o~ ' iar-
- \I\SA r"\s -2 ~2 20-2
> X s (4

e = ogq(2) F () F oo H(2) =32

Sug} o v - -
52 4+ (4 * 777

?

I mgow(nﬂf{'bﬂéé

o (i) | 320-2")
o I T [—2

|-
:W, a4, 272 5

= R
f
%
n
N

'
— W
~ ™

n

\l
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To WRITE a geometric series in sigma notation
e Figure out the values of @ and r

*  Write a general expression for the series, using the format: f, m

*  Determine how many terms you have, s, Use this for the number above the sigma.

Example

Write the given series in sigma notation: S5+15+45+135+405+1215+3645 n = 7
-~ s

G=5 =

S

To Try
la) Write the series:

3+9+27+81 + 243 in sigma notation.

n~/

éh: ar

P/— = 20(2
b) Write the series: 20 +40+ 80 +. ..+ 163 840 in sigma notation. lé/zi‘l‘O ,i( )
— 5 > o A2

low ) Feems ]

ﬂ"l
|

n~l

Il
\©)

ql92 N
) =2
1 n- L = n~I
> 13 =
20(2)
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2. Determine each sum. ‘f‘” My
JFY msd) T ‘%i
Sg (L) +8(3)

"

\
O =2 =8(4) ¥ s(+) Sn :ﬂg;_é
\
r= 5 = [ &
* el 2 F a0 s
n= \%H’(Li A
e 7 .
S - x e a
= \28 F28¢ & - l2g/1—2"
o= 128 =2
=2 (- 51242 01¢ }
Y‘:;’- n:lk

2. Find the sum of these series, correct to two decimal places.

a) 72100(03)“1 - ,00 (b.}>‘-‘ + 100 (03> —\— -

k=l

Worksheets
More Sequences & Series Practice
Unit 4 Practice Test

Thursday, Dec 8
- Unit 4 Test
- Hand in assignment on Geometric Sequences & Series
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- Last day to hand in any assignments

Tuesday, Dec 13
Optional re-write day
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