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Statement of Purpose
	Kentucky Curriculum:  Academic Expectations, Program of Studies, Core Content

	What Standards will this work focus on?

2.7
Students understand number concepts and use numbers appropriately 

             and accurately.

2.8
Students understand various mathematical procedures and use them appropriately 

             and accurately.

2.12
Students understand mathematical structure concepts including the properties 

             and logic of various mathematical systems.

MA-HS-NPO-U-1

Students will understand that numbers, ways of representing numbers, relationships among numbers and number systems are means of representing real-world quantities.

MA-HS-NPO-S-NO5 

Students will determine a specific term of a sequence given an explicit formula.

MA-HS-NPO-S-NO6 

Students will describe and extend arithmetic and geometric sequences.

MA-HS-NPO-S-NO7 

Students will determine an explicit rule for the nth term of an arithmetic sequence.

MA-HS-1.3.2

Students will:

· describe and extend arithmetic and geometric sequences; 

· determine a specific term of a sequence given an explicit formula; 

· determine an explicit rule for the nth term of an arithmetic sequence and 

        apply sequences to solve real-world problems.
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MA-HS-1.3.3

Students will write an explicit rule for the nth term of a geometric sequence.

MA-HS-1.3.4

Students will recognize and solve problems that can be modeled using a finite geometric series, such as home mortgage problems and other compound interest problems.




	What do you want students to KNOW?
	What ATTITUDES or HABITS will students develop?

	How to:

· find the next term in a sequence by looking at a pattern

· find the nth term of a sequence

· find the position of a given term

· find arithmetic and geometric means

· find sums of series

· find specific terms in a series

· use sigma notation to express sums


	· Accuracy: Students will be able to use computations accurately and know the importance of checking and rechecking

· Decision making: Students will  be able to choose the correct calculator when solving real world problems in mathematics



	What do you want students to UNDERSTAND?
	What SKILLS will students develop?

	· Students will understand why it is important to use arithmetic and geometric sequences and series to solve problems involving real world applications.


	· Using a graphing calculator.

· Use formulas.

· Compare and contrast sequences and series.

· Compare and contrast arithmetic and geometric.

· Students will understand how to find numbers in a sequence by looking for patterns.

· Students will understand how to find terms in arithmetic and geometric sequences.

· Students will understand how to find sums of arithmetic and geometric series.




	What ESSENTIAL QUESTIONS will frame the learning?

	Why are patterns important in the real world in everyday life?

Guiding questions:

When is it important to use arithmetic and geometric sequences and series?

How can arithmetic and geometric sequences and series be used to solve real world problems?




Assessment

	Quiz and Test Items
	Graduated Difficulty

	Open Response 



	Harmonic Sequences and Series

	Task Rotation
	The fastest way to make a buck

	Assessment Menu
	Comprehensive Menu

	Test Worth Taking  and On Demand Writing

	Investigating geometric series performance task


Assessments
Task Rotation


	Algebra 2    

The fastest way to make a buck

	Hook: Your parents have decided to help you save money by directly investing in your future for 6 months. Your job is to convince them of the option that will be best for you.

	Mastery
	Interpersonal

	Using arithmetic/geometric sequences, determine how much money you will have at the end of 6 months (Jan 1-Jun 30) for each of the following scenarios:

· You are given a savings passbook. Each week you are to deposit $10. 

· You decide to deposit $0.01 on Jan 1 and each day thereafter, deposit an amount that is double the previous day’s amount.

· You are given a savings passbook. Each day you are to deposit $1. 


	What will you do with your money? Show your parents how you can use the money to become a contributing member of society.

	Understanding
	Self Expressive

	You have to pick one option from above for your parents. Why is it the best option?


	Put together a presentation that will aid you in convincing your parents to participate in the option you chose.




Graduated Difficulty

	Level
	Look over the exercises below. Select the level that is best for you. 



	1
	Find the next four terms of each arithmetic sequence.

1. 9, 16, 23, …

2. 31, 24, 17, …

3. a1 = 12, d = -3

4. a1 = 5/8, d = 3/8


	2
	Find the nth term of each arithmetic sequence.

1. a1 = 3, d = 7, n = 14

2. a1 = 5/2, d = -3/2, n = 11

3. a12 for -17, -13, -9, …

4. a43 for 5, 9, 13, 17, …



	3
	Complete each statement.

1. 170 is the ____th term of -4, 2, 8, …

2. -14 is the ____th term of 2 1/5, 2, 1 4/5, …

3. 97 is the _____th term of -3, 1, 5, …

4. -10 is the _____th term of 14, 12.5, 11, …



	4
	Find the arithmetic means in each sequence. 

1. 55, ___, ___, ___, 115

2. ___, -5, ___, ___, 4, ___
Write an equation for the nth term of each arithmetic sequence.

3. 7, 16, 25, 34, …

4. 18, 11, 4, -3, …



Comprehensive Menu
Directions: You should complete 4 assignments for this unit. Choose one from each difficulty level for a total of three. Then choose your fourth from difficulty level 3. Each one of your choices must be from a different learning style.
	Level
	Mastery
	Understanding
	Self-Expressive
	Interpersonal

	1
	Make a list of 8 important terms from this unit. Define each in great detail. 

                          
	Iodine-131 is used medically to study the activity of the thyroid gland. Iodine-131 has a half-life of about 8 days. If a container held a mass of 64 milligrams of iodine-131, how much is left after 40 days?


	Create a visual representation using sigma notation.


	Have you ever tried to buy tickets for an event just to find out you purchased a ticket with limited visibility?

 Suppose only the first 24 rows had 100% visibility. In this section there are 20 seats in the first row and each subsequent row has one more seat than the row in front of it. How many seats have 100% visibility?

Is that fair?



	2
	Make a list of the steps used to graph arithmetic and geometric sequences on a TI-84 calculator.


	Consider the graphs of an arithmetic and geometric sequence. Compare and contrast the two.
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	Read the Edgar Allen Poe short story, “The Pit and the Pendulum.” Discuss pendulums and how they relate to geometric sequences and series.


	How do sequences and series relate to your life? Be specific. Include pictures or graphs.



	3
	Sketch the following graphs. Label each.

1. Find the 18th term of the sequence -20, -16, -12, -8, …
2. Find the 11th term of the sequence 47, 54, 61, …

3. Find the first 12 terms of a geometric sequence in which a1 = 4 and r = 0.5. 


	Look at the pattern below.

Figure 1

Figure 2 

Figure 3

a. Describe the pattern and draw what you think Figure 4 should look like.

b. How many rectangles are in Figure 1?

c. How many rectangles are there in Figures 2 and 3?

d. How many rectangles would there be in Figure 50?

e. How many rectangles would there be in Figure n?


	Write a story about the growth of bacteria in a Petri dish.


	Go to http://www.wsbtv.com/news/14416305/detail.html
Take a side and write a speech justifying your position.



Open Response

	HARMONIC SEQUENCES AND SERIES
 When the reciprocals of a sequence form a sequence, the original sequence is called a harmonic sequence. For the sequence

1, ½, ¼, …

a. Write the related sequence.

b. Write the related harmonic series in sigma notation.

c. Create your own harmonic sequence and repeat Steps a and b.



	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Assessments Throughout the Unit and Alignment to the Essential Questions and Purpose

	Essential Question
	Assessment
	Hidden Skills

	1. Why are patterns important in the real world in everyday life?

2. When is it important to use arithmetic vs. geometric sequences and series?

3. How can arithmetic and geometric sequences and series be used to solve real world problems?


	· Comprehensive menu

· Open response

· Student work samples

· Task rotation

· Student notes

· Student discussion

· Compare and Contrast

· Graphic Organizers

· Student work sample

· Student discussion

· Open Response

· Task rotation

· Task Rotation

· Comprehensive menu

· Graphic Organizers

· Student work sample

· Student discussion


	· Summarizing

· Explanation

· Vocabulary

· Writing Explanation

· Self-Assessment and monitoring

· Planning and Organization

· Communication

· Summarizing

· Explanation

· Vocabulary

· Writing Explanation

· Self-Assessment and monitoring

· Describing

· Drawing conclusions

· Inference

· Note making

· Analytic Reading

· Communication

· Summarizing

· Explanation

· Vocabulary

· Writing Explanation

· Self-Assessment and monitoring

· Describing

· Drawing conclusions

· Inference

· Note making

· Communication




Culminating Assessment
	ASSESSMENT

	Arithmetic and Geometric Sequences and Series Unit Assessment




Grading Rubric
	Criteria
	

	3  Superior
	· Shows thorough understanding of the concepts arithmetic and geometric  sequence, arithmetic and geometric  series

· Computations are correct

· Written explanations are exemplary

· Satisfies all requirements of the problem



	2  Satisfactory with minor flaws
	· Shows understanding of the concepts arithmetic and geometric  sequence, arithmetic and geometric  series

· Computations are mostly correct

· Written explanations are effective

· Satisfies all requirements of the problem



	1  Nearly satisfactory with serious flaws
	· Shows understanding of most of the concepts arithmetic and geometric  sequence, arithmetic and geometric  series

· Computations are mostly correct

· Written explanations are satisfactory

· Satisfies most requirements of the problem



	0  Unsatisfactory
	· Shows little or no understanding of most of the concepts arithmetic and geometric  sequence, arithmetic and geometric  series

· Computations are incorrect

· Written explanations are not satisfactory

· Does not satisfy requirements of the problem


Arithmetic and Geometric Sequences and Series

1. Find the next four terms of the arithmetic sequence 16, 24, 32, . . . .

a. 36, 40, 44, 48

b. 35, 40, 45, 50

c. 40, 48, 56, 64

d. 38, 44, 50, 56

2. What is the eleventh term of an arithmetic sequence in which a1 = 3 and d = 6?

a. 39

b. 36

c. 69

d. 63

3. Write an equation for the nth term of the arithmetic sequence 
18, 30, 42, 54, 66, . . . .

a. an = 18n + 12

b. an = n + 18

c. an = 30n + 6

d. an = 12n + 6

4. What are the first three terms of the arithmetic series if a1 = -1, 
an = -115, and Sn = -1160?

a. -1160, -1166, -1172

b. 20, 14, 8

c. -115, -121, -127

d. -1, -7, -13

  39

5. Determine the sum of the arithmetic series Σ(p + 2)






x = 0
6. Find three geometric means between 3 and 48. Then select the graph that uses the x-axis for the number of the term and the y-axis for the term itself.

a. [image: image3.png]




b. [image: image4.png]


    

b.  c. [image: image5.png]EEEEEXAD





    d. [image: image6.png]



7. Write an equation for the nth term of the geometric sequence 7, 6, [image: image7.jpg]


,  ….

8. Find the sum of a geometric series for which a1 = 23,328, an = 3, and r = [image: image8.jpg]


.

    11

9. Evaluate  Σ 3(2 n-1)
    n =3

Open Response

1. Explain in your own words what is meant by the term arithmetic sequence.

2. Write an arithmetic sequence

3. Write the formula for the nth term of your arithmetic sequence. Then find the 50th term.

4. Explain how sequences and series are related.

5. Find the sum of the first 30 terms of your sequence.

Vocabulary
	Mapping the Vocabulary for the lesson/unit of study.



	Brainstorm the words students need for the unit/lesson, and then prioritize.
	Ask yourself how you will CODE the essential words?  

	Essential to Know

· Arithmetic sequence

· Common difference

· Arithmetic means

· Arithmetic series

· Geometric sequence

· Common ratio

· Geometric means

· Geometric series

Important to Know

· term

· sequence

· sigma notation

· growth and decay

Nice to Know


	Connect
	X      Word Walls

· Power Decoding

· Word Spiders

· Associations

· See It, Say It, Show It

X      Glossary

· Concept Attainment

· Multiple Meanings

· Word Catcher

· Other_____________

	
	Organize
	· Prioritizing Vocabulary

· Key Vocabulary Concept Map

· Categorizing

· Concept Maps

· Fist List

· Word Banks

· Group and Label

· Three Way Tie

· Diagram to Die For

X      Vocabulary Notebooks

· Other____________

	
	Deep Process
	· Visualizing Vocabulary

· Multi-Sensory Processing

· Storytelling

· Metaphors

· Defining Characteristics

· Etymologies

· Cinquains

X      Compare and Contrast

· Crazy Connections

· Other______________

	
	Exercise           and Elaborate
	· Vocabulary Games

· Write to Learn

· Team Game Tournaments

· Vocabulary Carousel

· Effective Practice

· Three’s a Crowd

· Peer Practice

· Boggle

· Para-Writing

· Other______________________




Sequences and Series Vocabulary

Term




Definition



Formulas

	Arithmetic sequence


	
	

	Common difference


	
	

	Arithmetic means


	
	

	Arithmetic series


	
	

	Geometric sequence


	
	

	Common ratio


	
	

	Geometric means


	
	

	Geometric series


	
	

	sequence


	
	

	Sigma notation
	
	


Compare and contrast Arithmetic sequences and Geometric sequences

 SHAPE  \* MERGEFORMAT 



Compare and contrast Arithmetic series and Geometric series  SHAPE  \* MERGEFORMAT 



Unit Blueprint
	
	FOYER
	

	
	Introduction

Connection to Prior Knowledge

Hook:
     A local radio station is had a contest in which listeners had a chance to win $1000. The listener had to call in and correctly answer a question. The contest started with $1000 and $97 was added every time the previous called answered incorrectly. Suppose you were the 18th caller and answered correctly. How much would you have won?
Bridge:
    Discuss how students learned patterns in elementary school.

    Discuss the meaning of arithmetic sequences and how to find the nth term.

	

	WORKROOM
	LIBRARY
	PORCH

	Practice & Extension
· Graduated difficulty

· Vocabulary note taking

· Arithmetic sequences worksheet

· Arithmetic series worksheet

· Geometric sequences worksheet

· Geometric series worksheet

· Compare/Contrast Organizer
	Knowledge Acquisition

· Compare/Contrast Organizer
· Predictions

· Modeling

· Inductive and deductive learning

· Mastery Review


	Reflection
· Revisit key concepts

· Test reflection

	
	KITCHEN
	

	
	Application of Knowledge & Skills
· Task rotation

· Comprehensive menu

· Open response

· Unit test


	


