Name  ____________________________  Period  _____  Date  _________________

Number Sequences
1) Samantha was looking at a function machine and decided that she would generate a sequence generating machine by connecting the output back into the input. She tested her generator by dropping in an initial value of eight. Each output is recorded before it is recorded.

a) The first result is 11, then 14, etc. What operation is the sequence generator using?

	   n
	t(n)

	0
	-3

	
	

	
	

	
	

	
	


b) When Samantha uses the initial




       value -3 and the sequence generator

      “multiply by -2,” what are the first 
       five terms of the sequence?

	n
	t(n)

	0
	3

	
	

	
	

	
	

	
	


c) What sequence will she generate if she



          uses the initial value of 3 and the 

       generator “square?”
2) Samantha has been busy creating new sequence generators and has created several sequences.  Her teacher has also been busy creating sequences using her own devious methods.  The following list is a mixture of Samantha’s sequences and her teacher ‘s.  In your teams:

1) Supply the next three terms for each sequence.

2) Describe in words how to find the next term.

3) Decide whether the sequences could have been produced by repeatedly putting the output back into the machine as Samantha did in the previous problem.

4) Create a table like the one in part (a) for each sequence. Note: For this activity, designate the first term as t(0). Sometimes sequences begin at t(1).
     a)  0, 2, 4, 6, 8, . . . 




b)  1, 2, 4, 8, . . .
	n
	t(n)

	0
	

	1
	

	2
	

	3
	

	4
	


     c)  7, 5, 3, 1, . . . 




d)  0, 1, 4, 9, . . .  
e)  2, 3.5, 5, 6.5, . . .




f)  1, 1, 2, 3, 5, . . . 
     g)  27, 9, 3, 1,  . . . 




h)  40, 20, 10, . . .
     i)  3, -1, -3, -3, -1, 3, 9, . . .



j)  -4, -1, 2, 5, . . .
     k)  3, 6, 12, . . .





l)  0, 1, 8, 27, 64, . . .
3) Plot the points in each table on a separate set of axes on your resource page. 
4) Write the initial value and generator on each graph. 

5) Discuss the similarities among the graphs with your team. Write down your observations in relation to the questions below.

a) Which graphs look similar?

b) Which graphs have similar generators?

c) What is the significance of the initial value in each activity?

6) The graphs you drew may be difficult to compare and contrast. One
      way to learn more about the patterns is to draw “staircases” 
      between points and label the amounts of vertical change per one unit
      of horizontal change. Draw a “staircase” for each graph and briefly
     describe the pattern in the staircase numbers beneath each graph. 
     For example, the sequence 1, 2, 5, 10, 17, . . .  gives this table:

	n
	0
	1
	2
	3
	4

	t(n)
	1
	2
	5
	10
	17


      which in return gives the graph at the right. The staircases increase

      by 2 each time.

7) In problem 5, did you discover that graph (c) was similar to graphs (a) and (e)? Did you say that they had similar generators? How are their staircases similar? We will be particularly interested in sequences with addition generators. Visit with your group why sequence (c) belongs in this category.
8) In problem 5, did you discover that graph (h) was similar to graphs (b) and (k)?

Did you say they had similar generators? How are their staircases similar? We will be particularly interested in sequences of this type as well. Rewrite the generator for sequence (h) so that it is the same type as graphs (b) and (k). Can you find another sequence in problem 5 that would belong with this group?
9) Cut the graphs on your Resource Page apart. Separate your graphs into “common generator” groups. Glue and label each group on your poster paper.
10)  Write your answers to the reflection questions on your poster paper. 

Name  ____________________________  Period  _____  Date  _________________

Number Sequences Reflection Questions
Some sequences are named because of their common characteristics.

1)  Sequences such as parts (a), (c), (e), and (j) of problem 2 are called arithmetic  

    sequences. Describe what these sequences have in common, and give two more examples.
2) What do the “staircases” of the arithmetic sequences have in common?

3) Sequences such as parts (b), (g), (h), and (k) of problem 2 are called geometric sequences. Describe what these sequences have in common and give two more examples.

4) What do the “staircases” of the geometric sequences have in common?

5) Sequences such as parts (d) and (i) in problem 2 can be called quadratic sequences. Why? How do these quadratic “staircases” compare with those of the geometric sequences?

6)  The sequence in part (f) from problem 2 is special and is named after the mathematician who discovered, explored, and wrote about it. His name was Fibonacci. What is different about the stair=case of this sequence?

