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The Standards for Mathematical Practice outlined in the
Common Core State Standards for Mathematics describe varieties of
expertise that mathematics educators at all levels should seek to develop

in their students.

These are:

1) Make sense of problems and persevere in solving them.

2) Reason abstractly and quantitatively.

3) Construct viable arguments and critique the reasoning of others.
4) Model with mathematics.

5) Use appropriate tools strategically.

6) Attend to precision.

7) Look for and make use of structure.

8) Look for and express regularity in repeated reasoning.

’ This icon indicates that the slide . Ihis icon indicates

contains activities created in Flash. teacher’s notes in
These activities are not editable. =7 " the Notes field.
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The nt" term of a geometric seque

Sequences that progress by multiplying K
each term by a common ratio, », are called ™
geometric sequences.

In general, if the first term of a geometric sequence
IS a, and the common ratio is r, the terms are as follows:

Qa1

® ay=aqxr, : :
This continues up to the nt" term.

® a3—a1x7"2,

® g =q;x ]

(

nth term of a geometric sequence
with first term a, and common ratio r is:

a. =aq "]
\ no )@
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Review of geometric sequences (& (=21, @'59/;@

Find the next two terms in this geometric sequence:

Press the yellow
boxes to reveaf the
next two terms.

g/ & ©6
= &
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Sequences and series @

A geometric series is a sum in which all the terms form a
geometric sequence.

The sum of n terms of a geometric series can be found using
the formula:

4 . )
sum of n terms of a geometric series:
ay (1-1r")
S = 1
. —r y

The formula for a geometric series can
also be written using summation notation.

" summation notation for
an geometric series:

S, = Z avial
N )&
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The sum of a finite geometric seri @ @

il - - B
The sum of a finite number of terms of a geometric sequence

is called a geometric series. How can we write a formula for
a geometric series?

Press play to see how.

SV W Q00 ©©
&
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Using X notation

7
Find 3" 5(2)*1.
k=1

7
2. 5(2)-1=5+10 + 20 + ... + 5(2)6
k=1

. . . a (1-1r")
write the formula for a geometric series:  §, = 1
—r
. 5(1-27)
substitute a, =5, r=2,andn=7: §, = 1T_o 635
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Using a graphing calculator = &8 @

7
Find ) 5(2)* using a graphing calculator.
k=1

e Goto “LIST ("2ND”, “STAT"). seq(5(2=?) ,x,1,7)
{5 10 20 40 80 »
o Select “seq(” on the “OPS” menu. B 6as

e Enter the sequence: 5(2*(x—1)). The
variable is “x” and “end” is 7 since n = 7.
Ignore “step” and press “Paste”.

e Press “ENTER” to see a list of the
terms.

e To sum the terms, press “LIST” then
select “sum(” on the “MATH" menu.
Press “ANS” to insert the sequence then
“‘ENTER” to see the sum. The sum is 635.
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Chain email application “*: @ @

Don’t break the chain!
Todd wanted to see how far-reaching a ‘chain email’ would be.
He emailed it to 3 of his friends and asked them to email 3
different friends the following day with the same request.

1. If no one breaks the chain or receives the email
twice, how many people will the email reach by @
the end of the first week (day 7)?

2. If 40 people received the email (including Todd), how @
many days have passed since Todd started the chain?

g/ & 000
S &
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The sum to infinity

When the common ratio of a geometric
series is between —1 and 1 exclusive, the
sum of the series will approach a particular
value as more terms are added.

For example, the sum of the geometric series

14+ 14 41 4 1
1+ 5 T80 50 Sl i

approaches 2 as the number of terms increases.

We can show this in a diagrarzn as follows:
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Formula for the sum to infini @

a(1-1")

sums the first n terms of a

The formula S =
— 7

geometric series.

How can we adapt this to sum an infinite number of terms
of a series with a common ratio || < 1? Consider what
happens as n approaches infinity.

wy £

When a number || < 1 is raised to a higher and
higher power, the value gets smaller and smaller,
e.g. 0.52=10.25, 0.5°=0.125, 0.5* = 0.0625, etc.

So,asn — o, r*— 0.

Therefore, 1 — 1 — 1.

E [sum to infinity of a geometric series: S, =
&

11 of 14 © Boardworks 2013




Practice questions: sum of a geometric series

__ 0O

)

1 What is the sum of an infinite geometric series with
“a1=34 and r= 0.57?

How many terms are in the sequence with sum 248
" and first terms: 8, 16, 32, ...?

8
3. Find X 0.3(3)"1
k=1

4 The common ratio in a geometric series is .
* The sum to infinity is 108. What is the 2™ term?

Is it possible for the sum to infinity of a geometric
series to be zero if a1 # 07 Explain why/why not.

@‘\\/\/ bl <
\s,
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Donations for breast cancer =Y @

A local women’s club wants to raise money for breast
cancer research. They decide to put a donation of
$1000 in an account.

Each year they will donate 10% more than the
previous year. A list of their donations for the
next 6 years is given in the table.

Show that the donations form a geometric sequence.

find the common ratio of the terms: year | donation
1100/1000 = 1.1; 1210/1100 = 1.1; 1 [ $1000
1331/1210 = 1.1; 1464.10/1331 =1.1; 2 | $1100
The donations progress by a common ratio of 1.1. 3 | $1210
Therefore, they form a geometric sequence. 4 |$1331
5 | $1464.10
@ 6 |$1610.51) @
&
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Donations for breast cancer =Y @

What is the total amount of money donated
by the end of year 10?

find a, r, and n: a = 1000 starting donation

r=1.1 common ratio
n=10 number of donations, 10 years
1 _ year | donation
state the formula: S» = a1(1 ) 1| $1000
—-r
2 $1100
. . 1000(1 — 1.179) 3 | $1210
substitute in values: Sy =
1-1.1 4 |$1331
5 $1464.10
— 6 1610.51
simplify: S;= 1593'1742 = $15,937.42 ®

donated over 10 years

\s,
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