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Algebra 2B

Unit 4: Finite Geometric Series
Unit Summary: 
In this unit, you will learn how to find the sum of an infinite number of terms in a geometric series. You will also learn a shortcut for writing sums of geometric series instead of having to write out a long string of summed terms. These notations and formulas will be used to help you calculate amounts of money saved over time and calculate payment plans to determine the value of a recurring payment.
Lesson 2 – From Sequence Come Series
Key Words:
· arithmetic sequence – a sequence (such as 1, 3, 5) in which the difference between a term and its predecessor is always the same 
· common difference – the difference between two consecutive terms of an arithmetic progression 
· common ratio – the ratio of each term of a geometric progression to its preceding term 
· finite sequence – a finite succession of terms or of factors proceeding according to some mathematical law
· geometric sequence – a sequence (such as 1, ) in which the ratio of a term to its predecessor is always the same 
· geometric series – a series (such as ) whose terms form a geometric progression 
· infinite sequence – an endless succession of terms or of factors proceeding according to some mathematical law 
· sequence – a set of numbers that follow a specific pattern or formula 
· series – a series is formed by adding the terms of a sequence 
· sigma notation – a method used to write out a long summation in a concise way

Objective 1: In this section, you will create a geometric series in summation notation from a geometric sequence.
Mathematical Practice Standard: Model with mathematics.
Big Ideas:
· Arithmetic sequences use addition or subtraction to determine the pattern of its terms.
· Ex: 3, 6, 9, 12, 15, 18, 21
· This sequence contains a common difference of 3. That is, each term in the sequence increases by 3 from the previous term in the sequence.
· In an arithmetic sequence, the common difference can be found by subtracting any term in the sequence by the previous term.
· A geometric sequence uses multiplication or division to determine the pattern of its terms.
· Ex: 2, 8, 32, 128, 512, 2, 048, 8, 192
· This sequence contains a common ratio of 4. That is, each term in the sequence is multiplied by 4 to get the succeeding term.
· For a sequence to be geometric, every number in the sequence (except the first) must return the same value when divided by the previous value
· Adding the terms of a geometric sequence creates a geometric series. We use sigma notation to write a geometric series in a shorter format than listing all the terms.
· 
·  represents the first term in the series
·  represents the number of terms in the series
·  represents the common ration of the series
· The purpose of sigma notation is to evaluate   times and find the sum of the results.
· Ex: geometric sequence: 0.25, 0.5, 1, 2, 4, 8, 16
· The first term, 
· The number of terms in the series, 
· The common ration, 
· The common ration was calculated using the ratio of 8 and 4. (However, any ratio used in this geometric sequence will provide the value of 2.)
· 
Objective 2: In this section, you will create a geometric series from a verbal description.
Mathematical Practice Standard: Model with mathematics.
Big Ideas: 
· Creating a table to gather the values needed from a verbal description may be helpful.
	Values to Identify
	Values

	 (first term)
	

	 (common ratio)
	

	 (number of terms)
	


· Then plug the values into the sigma notation  
Objective 3: In this section, you will manually sum the first terms of a geometric sequence.
Mathematical Practice Standard: Model with mathematics.
	Big Ideas: 
· In order to manually sum the first terms, you must use the  expression to calculate each term by using values for , from 1 to , and adding them together.
· Ex: 
· , so you need to calculate  substituting in values for , from 1 through 4
	
	Write out the equation to calculate

	
	Simplify

	
	Calculate

	
	Answer



Practice Questions and Answers
	
	Question
	Answer

	P 1
	[image: ]
	3

	P 2
	[image: ]
	10

	P 3
	[image: ]
	100

	P 4
	[image: ]
	Option 1

	P 5
	[image: ]
	39.375



Quick Check Questions and Answers
	
	Question
	Answer

	Q 1
	[image: ]
	

	Q 2
	[image: ]
	

	Q 3
	[image: ]
	

	Q 4
	[image: ]
	$315.00

	Q 5
	[image: ]
	172,405 bushels




Lesson 3 – The Sum of a Finite Geometric Series
Key Words:
· sequence – a set of numbers that follow a specific pattern or formula 
Objective 1: In this section, you will derive the formula for the sum of a finite geometric series.
Mathematical Practice Standard: Model with mathematics.
Big Ideas:
· When there are more than a few terms within a geometric series, use a formula to find the sum of a finite geometric series.
· The formula to sum a finite geometric series is: 
· Keep in mind, this formula only works when 
Objective 2: In this section, you will calculate the sum of a finite geometric series when given a geometric sequence.
Mathematical Practice Standard: Model with mathematics.
Big Ideas: 
· There are 2 variations of problems where you are given a geometric series and asked to find the sum of the first  terms.
· First variation – you are given a series and must calculate  before substituting values into the formula . 
· Remember  is the common ratio, so use the information from the problem to divide any term in the series by the previous term.
· Second variation – you must calculate the sum of a finite geometric series when given a geometric sequence. This is when you are given two terms of the series that do not include the first term and in which you must calculate both  and  before using the formula 
· Ex: Find the sum of the six terms of the geometric series in which the third and fourth terms are 500 and 250.
· 
· Calculate 
· Use  to work backwards and calculate terms to find the initial term, 
· You are looking for term 1 and term 2 since the problem listed terms three and 4 are 500 and 250.
· Find term 2: 
· Find term 1 or : 
· 
· Now use the formula 
· 
· 
·  The sum of the first six terms of the geometric series is 3,937.5.
Practice Questions and Answers
	
	Question
	Answer

	P 1
	[image: ]
	12,285

	P 2
	[image: ]
	5,445

	P 3
	[image: ]
	13.2

	P 4
	[image: ]
	23

	P 5
	[image: ]
	-78,124



Quick Check Questions and Answers
	
	Question
	Answer

	Q 1
	[image: ]
	

	Q 2
	[image: ]
	

	Q 3
	[image: ]
	728

	Q 4
	[image: ]
	310

	Q 5
	[image: ]
	-684



Lesson 4 – Sigma Notation
Key Words:
· common ratio – the ratio of each term of a geometric progression to its preceding term 
· geometric series – a series (such as ) whose terms form a geometric progression 

Objective 1: In this section, you will express the formula for the sum of a finite geometric series in sigma notation.
Mathematical Practice Standard: Model with mathematics.
Big Ideas:
· Sometimes you will be given the formula to sum a finite geometric series , and will have to write it in sigma notation, .
· Ex: Write in sigma notation.
· Step 1: Identify the variables from the formula:
· 
· 
· 
· Step 2: plug those variables into the sigma notation
· 
· Step 3: simplify where possible
· 
· There is another way you might see the formula of the sum of a finite geometric series,
 . In this format,  has been factored in the numerator and brough in front of the fraction. Follow the same steps as above to identify each variable from the given formula and plug them into the sigma notation.
Objective 2: In this section, you will write the series represented by a sum given in sigma notation.
Mathematical Practice Standard: Model with mathematics.
	Big Ideas: 
· In order to identify the series, you must use the  expression to calculate each term by using values for , from 1 to .  This is the same process as manually finding the sum of the first terms from lesson 2.
· Ex: 
· , so you need to calculate  substituting in values for , from 1 through 4
	
	Write out the equation to calculate

	
	Simplify

	
	Calculate

	
	This is the series



Practice Questions and Answers
	
	Question
	Answer

	P 1
	[image: ]
	



	P 2
	[image: ]
	

	P 3
	[image: ]
	

	P 4
	[image: ]
	Option 3

	P 5
	[image: ]
	



Quick Check Questions and Answers
	
	Question
	Answer

	Q 1
	[image: ]
	

	Q 2
	[image: ]
	

	Q 3
	[image: ]
	-2

	Q 4
	[image: ]
	

	Q 5
	[image: ]
	



Lesson 5 – Saving Money
Key Words:
· annuity – a sum of money payable yearly or at other regular intervals
· compound – to pay (interest) on both the accrued interest and the principal
· future value of an annuity – the value of an annuity after a certain number of payments
Objective 1: In this section, you will adapt the formula for the sum of a finite geometric series to express the future value of an annuity.
Mathematical Practice Standard: Model with mathematics.
Big Ideas:
· This is the formula for calculating the future value of an annuity 
·  = the number time periods, (or payments)
·  = the amount of the payment (or investment)
·  = periodic interest rate (in decimal form)
· The future value of annuity formula can only be used:
· when the common ratio is constant; in other words, when the Payment and the interest rate are constant and change at the same rate (for example if they are both yearly or monthly.)
Objective 2: In this section, you will calculate the future values of annuities in the context of saving money.
Mathematical Practice Standard: Model with mathematics.
Big Ideas: 
· Use the  formula to calculate the future value of an annuity. 
· Critical step before using the formula to solve a problem:  
· ensure that the payment and interest rate are at the same frequency. You may have to convert a yearly interest rate or payment amount to monthly or vice versa to get at the same frequency.
· Ex: You have a savings account with a 7.5 percent annual interest rate and invest $50 a month into the account. How much will the account have in it (assuming no withdrawals) after two years?
· You know the monthly payment is $50, so 
· The annual interest rate is 7.5 percent, so divide that by 12 to get the monthly interest rate.
· 
· Convert the percent per month to a decimal: 
· You know the number of monthly payments is 24 (2 years), so 
· Use the formula to solve the problem
	Formula
	

	Enter values and calculate
	

	Answer
	



Practice Questions and Answers
	
	Question
	Answer

	P 1
	[image: ]
	0.015

	P 2
	[image: ]
	Option 2

	P 3
	[image: ]
	24

	P 4
	[image: ]
	$12,108.49

	P 5
	[image: ]
	



Quick Check Questions and Answers
	
	Question
	Answer

	Q 1
	[image: ]
	the sum of a finite geometric series

	Q 2
	[image: ]
	0.003

	Q 3
	[image: ]
	5%

	Q 4
	[image: ]
	$3,975 per year

	Q 5
	[image: ]
	$2,368.11 additional in interest



Lesson 6 – Spending Money
Key Words:
· annual percentage rate (APR) – a measure of the annual percentage cost of consumer credit (as in installment buying or a charge account) that is required by law to appear on statements of credit accounts and is variously computed but always takes into consideration the amount financed, the amount of the finance charges, and the schedule of repayment
· compounded interest – interest computed on the sum of an original principal and accrued interest
· present value of an annuity – the sum that must be invested now to guarantee a desired value in the future
· principal – an original sum invested or lent

Objective 1: In this section, you will explain how the formula for the future value of an annuity can be adapted for large purchases that require regular payments.
Mathematical Practice Standard: Model with mathematics.
Big Ideas:
· Real life application: Use the future value of annuity formula to compare payment plan options. This will help you determine the true cost of each option and allow you to make an informed decision when choosing.
· You can use the future value of an annuity formula to calculate payments.
· Ex: You would like to save $1,000 in a year in a savings account with an APR of 2 percent.
· Identify/calculate the variables:
· 
· or 0.001667
· 
·  = unknown
· Use the future value of an annuity formula to calculate the monthly payment:
	Formula
	

	Enter values and calculate
	

	Simplify and solve for 
	

	Answer
	



Objective 2: In this section, you will calculate the payment plan to determine the present value of an annuity.
Mathematical Practice Standard: Model with mathematics.
Big Ideas: 
· Use this formula to calculate the present value of an annuity: 
· In this formula:
·  = present value of an annuity
·  interest rate per time period
·  the number of time periods
·  = annuity payment
· Real life applications: Use the present value of annuity formula to:
· calculate monthly payments that include an interest rate
· calculate monthly payments based on the known amount of money (principal) borrowed 
· find out how much of your payments have been paid toward the principal of a loan.
Practice Questions and Answers
	
	Question
	Answer

	P 1
	[image: ]
	$2,257.23

	P 2
	[image: ]
	Option 2

	P 3
	[image: ]
	$33.61

	P 4
	[image: ]
	$303,050.63

	P 5
	[image: ]
	$426,510.14



Quick Check Questions and Answers
	
	Question
	Answer

	Q 1
	[image: ]
	

	Q 2
	[image: ]
	$6.714.56

	Q 3
	[image: ]
	$2,387

	Q 4
	[image: ]
	$270,220

	Q 5
	[image: ]
	$6,446.55


Lesson 7 – Finite Geometric Series Apply
Lesson 8 – Finite Geometric Series Review
Lesson 9 – Finite Geometric Series Unit Test
image1.png
Find the common ratio of the geometric sequence: 2, 6, 18, 54,

The common ratio is ||




image2.png
In the geometric series model 327 ; (100) (2)"~, identify the number of terms.

The number of terms is ||




image3.png
Aykut decides to save money by depositing $100 in a bank account. The savings earns an annual interest rate of 7 percent for 5 years. Identify the first term
for the geometric series. (1 point)

The first term is |




image4.png
In the sigma notation of a geometric series, Y7 _; ar™~!, what is a?
Option #1: common ratio

Option #2: first term

Option #3: number of terms

(1 point)

The best answer to the question is Option # |




image5.png
Calculate the sum of the given geometric series: 3°0_; 20(3)"

The sumis[ |




image6.png
Write the sigma notation for the geometric series from the following finite geometric sequence: 3, 9, 27, 81, 243.

O Zh30)!
O Th5(3)™!
O Zh30)!

O Th.50)™!




image7.png
A photographer charges $100 for the first hour of a photoshoot, and the hourly rate is halved for each additional hour. Which of the following geometric
series models represents the income of the photographer after 4 hours? (1 point)

O Taiz(100 "
O Th100(3)" "
O T @)

ER>=11C) i




image8.png
A computer programmer makes $60,000 in her first year of working at a company. She gets a 10 percent pay raise every year. Create a geometric series
model for how much she makes in his first 5 years of working. (1 poit)

O Y5 460,000(1.1)" "
O Y% £60,000(1.1)"
O Y5 ,60,000(1.1)" "

O Y5 ,60,000(0.1)" "




image9.png
A run club at a community center ran a fundraiser for six weeks. They raised $160.00 the first week. For each of the following weeks, they raised half the
amount of the previous week. How much money did they raise in total? (1 point)

O $315.00
O $317.50
O $310.00

O $305.00




image10.png
A corn farmer produces 40,000 bushels of corn in her first year of farming. Due to improved farming techniques, she increases the production by 5% each
year. How many total bushels of cor did she produce in her first 4 years of farming? Round your answer to the nearest whole number. (1 point)

O 221,025 bushels
O 148,395 bushels
O 161,204 bushels

O 172,405 bushels




image11.png
Find the sum of the first 12 terms of the given geometric series: 3 +6 + 12 + 24 +

S ]




image12.png
Find the sum of the third through seventh terms of the geometric series whose first term is 5 and the common ratio is 3.

s




image13.png
Find the sum of the first 5 terms of a geometric series with first term 1 and common ratio 1.5. Round your answer to the nearest tenth.

O




image14.png
YYou are training for a half marathon and increase the number of miles you run each week. You run 4 miles the first week. For each of the following weeks,

you run % the distance you ran the previous week. How many total miles will you run in the first 4 weeks? Round your answer to the nearest whole mile.
(1 point)

Total distance ran is about | miles.




image15.png
What is the sum of the first seven terms of the geometric series that begins with —4 and has a common ratio of 5?

O




image16.png
Which of the following correctly uses the formula for the finite geometric series to derive the sum of the first seven terms of the geometric series 14 + 21 +
315+4725+ 2 (1poin)

0 5= M
05 ]u]us sy
05 ]14]1155)‘
05k 10y

7




image17.png
Which of the following is the sum of the fourth through eighth terms of the geometric series whose first term is a and that has a common ratio of r?

arar

O S8=

-n





image18.png
Calculate the sum of the first six terms of a geometric series with first term 2 and common ratio 3

O 728
O 364
O 242

O 186




image19.png
A video game character gains 10 experience points for defeating a monster, and the amount doubles every time they defeat it. How many experience points
will they have eamed after they defeat the fifth monster? (1 point)

O 1280
O 2,560
O 640

O 310




image20.png
Calculate the sum of the first nine terms of a series whose first term is —4 and has a common ratio of —2.

O 684
O 684
O 2,044

O 2052




image21.png
1-0.05'

The sum of a finite geometric series Syg = 7% "

can be expressed in sigma notation with the following variables

n- Ja- Jandr—{ ]




image22.png
(1-02%)

Wiite S35 = 553

in sigma notation

Soo




image23.png
What value should replace n in sigma notation to find the sum of the first 10 terms of the geometric sequence 1.

n{]

T TR




image24.png
‘Which option shows the correct sigma notation to find the sum of the first 125 terms of the sequence —
Option #1- Y1, (3) (—1)" "t

Option#2: Y1, (—1) (—3)" !

Option #3: Y18, (—1) (3)™!

(1 point)

Option# ]

1,-3,

-9,




image25.png
Write the series represented by 3°5_g 3(—2)"

Tho3(-2" =]




image26.png
When expressing a geometric series, S, is used. Identify an equivalent means of expressing a geometric series for n terms.

oy
[S1 3
om,
ou,




image27.png
Express the sum of the first 50 terms of the sequence in sigma notation:

O X, (~1) (50"
o X (-3t
O Sha(D()""
SR >N




image28.png
What value should replace a in sigma notation to find the sum of the first 8 terms of the sequence —2, —8,—32, . . .’

(o)
O -2
O -32

os




image29.png
-1
How would you write the sigma notation 34 _; (10) (— in the expanded series form?

5.5, 5
010-£+2+5

O01W0+3+2+3




image30.png
How would you write the series 3+12+48+192 using sigma notation?

O T @@!
O T @er!
SR> IET
ER>-MOIC




image31.png
An annuity account eams biannual payments and has an annual interest rate of 3 percent. What value of r must be substituted into the formula to calculate
the future value of the annuity? Round the value to the nearest thousandth. (1 point)

=]




image32.png
If an annuity account eams weekly payments, which calculation gives the correct value for r for an annual interest of 8 percent?
option #1: B ~ 4%
Option #2: % ~ 0.15%

Option #3: 3% ~ 0.67%

(1 point)

Option# ]




image33.png
An annuity account earns monthly payments of $250 and has an annual interest rate of 3 percent. June wants to determine the amount of money in the.
A"t point)

account after two years. What value of n should June substitute into the formula F'V = P-

n{]




image34.png
Angela decided to save $100 from each paycheck to put toward a car. Twenty-six paychecks, one every other week, are deposited into a money market
account with an annual interest rate of 7.5 percent. Determine the future value of the account after 4 years. Submit your answer in exact change. (1 point)

After 4 years, Angela will have §__| in the account




image35.png
Which investment has a greater future value: a $200 investment per month for 5 years at 10 percent annually or a $2,500 investment per year for 7 years at
71 percent annually? Use <, >, or = to compare the future values. (1 point)

future value of $200 per month [ | future value of $2,500 per year




image36.png
Which formula can be adapted to calculate the future value of an annuity?

O the sum of an infinite geometric series
O the sum of an infinite arithmetic series
O the sum of a finite geometric series

O the sum of a finite arithmetic series




image37.png
An annuity account earns monthly payments and has an annual interest rate of 4 percent. What value of r must be substituted into the formula to calculate
the future value of the annuity? Round the value to the nearest thousandth. (1 point)

O 0.003
O 0.020
O 0.040

O 0.001




image38.png
The formula V" = 2,000 %01 is useq to calculate the future value of an investment Identify the annual rate of return o the investment

5

O 1.05%
O 5%
O 10%

O 20%




image39.png
In order to have a future value of $50,000 in 10 years, determine how much money you would be required to pay annually if your interest rate is 5 percent
per year. (1 point)

O 54,889 per year
O $3,975 per year
O $441 per year

O $4,907 per year




image40.png
A car loan of $449 monthly at 3 percent annually for 48 months means you pay how much additional over the cost of $24,000 if you paid $3,500 as an initial
down payment? (1 point)

O $26,379.37 additional in interest
O $22,879.37 additional in interest
O $1,905.67 additional in interest

O $2,368.11 additional in interest




image41.png
What is the future value of an annuity with monthly payments of $60 over the course of three years with an APR of 3 percent? Round the answer to the
nearest hundredth. (1 point)

(]




image42.png
(14"

What does the variable r represent in the future value of an annuity formula, FVA = A -
Option #1: the rate of change in annuity value

Option #2: the interest rate per time period

Option #3: the number of time periods

(1 point)

Option# ]





image43.png
What are the monthly payments for the future value of an annuity worth $510 with 15 total payments with an interest rate of 2 percent? Round the answer to
the nearest hundredth. (7 point)

s}




image44.png
If Al wants to save for retirement and plans to withdraw $2,000 every month for the next 20 years, how much should he save today if the interest rate is 5
percent per year? Give the answer rounded to the nearest hundredths. (1 point)

He mustsave §_|




image45.png
A lottery winner is entitled to receive $50,000 every year for the next 10 years. If the interest rate is 3 percent per year, what is the present value of the lottery
prize? Round the answer to the nearest hundredths. (f point)

The present value of the lottery prize is §__|
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What formula can be used to explain the total cost of a large purchase with regular payments?
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O ot
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O A-

O the number of years - 12
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Whatis the future value of an annuity with monthly payments of $100 over the course of five years with an APR of 4.5 percent? Round the answer to the
nearest hundredth. (1 point)

O $28,949.80
O $33,381.22
O $503.76

O 3671456




image48.png
LaKeisha wants to save $500,000 for her retirement and plans to make monthly deposits into an annuity for the next 30 years. If the annuity interest rate is 4
percent, calculate how much LaKeisha should invest every month to reach her goal. Round the answer to the nearest whole number. (7 point)

O 51,583
O 3678
O 51876

O $2,387




image49.png
A real estate investor wants to purchase a rental property that generates an annuity payment of $3,000 per month. If the interest rate is 6 percent, how much
should the investor invest today to receive the desired monthly payment for the next 10 years? Round your answer to the nearest whole dollar. (7 point)

O $250,125
O $180,225
O $350,650

O $270,220




image50.png
With a monthly annuity payment of $150, a 14 percent APR, and a payment plan spanning 5 years, what is the present value of the annuity? Round your
answer to the nearest hundredth. (1 point)

O $6,446.55
O 8522524
O $4325.15

O $7,32667
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