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 Section 10.2:  Arithmetic Sequences 
1)
Arithmetic Sequences.

a.
Look at the chart on page 928 2nd ed ( not in 3rd ed).

A mathematical model for the average annual salaries of major league baseball players generates the following data:

	Year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Salary
	1,076,865
	1,304,152
	1,531,439
	1,758,726
	1,986,013
	2,213,300
	2,440,587


What is the yearly salary increase?

This sequence of annual salaries is an example of an arithmetic sequence.

b.
Definition of an arithmetic sequence:  An arithmetic sequence is a sequence in which each term differs from the preceding term by a constant amount, called the common difference.


A recursive relationship exists:

	an  =  a(n-1)  +  d,     n ( 2



In the example above, what is the common difference?                                          
2)
Objective 1:  Find the Common Difference of an Arithmetic Sequence.

a.
Example 1:  Given the arithmetic sequence  1, 5, 9, . . . what is the common difference?
3)
Objective 2:  Write the Terms of an Arithmetic Sequence.

a.
Example 2:  Write the first six terms of the arithmetic sequence where

  a1  =  200,  d  =  -60.  What is the recursion formula?  

b.
Example 3:  Write the first six terms of the arithmetic sequence given by the recursion formula  an  =  a(n-1) + 4,   a1 = -7.

4)
Objective 3:  Use the Formula for the General Term of an Arithmetic Sequence.
a.
First term:
a1

Second term:
a2 = a1 + d

Third term:
a3 = a2 + d = a1 + d + d = a1 + 2d

Fourth term:
a4 = a3 + d  = a1 + 2d + d = a1 + 3d

See the pattern?

b.
The n term of an arithmetic sequence has formula:
	an = a1 + (n – 1)d


c.
Example 4:  Find  a150  when  a1 = -60  and  d = 5.
d.
Example 5:  Page 930 2nd ed or page 939 3rd ed, Example 3.  Using an Arithmetic Sequence to Model Teacher’s Earnings.


According to the National Education Association, teachers in the United States earned an average of $30,532 per year in 1990.  This amount has increased by approximately $1472 yearly.

1.
Write a formula for the nth term of the arithmetic sequence that describes teachers’ average earning n years after 1989
2.
How much will U.S. teachers earn by the year 2010?

e.
Example 6:  Write a formula for the general term (the nth term) of the arithmetic sequence:  6, 1, -4, -9, . . .  Then find  a20.

The general formula is  an  = a1 + (n – 1)d.

Step 1.
Find  a1.
Step 2.
Find  d.

Step 3.
To answer the question, find  a20.

5)
Objective 4:  Use the Formula for the Sum of the First n terms of an Arithmetic Sequence.

a.
The sum of the first  n  terms of an arithmetic sequence has formula:
Sn = (n/2)(a1 + an)
b.
To find the sum of the first  n  terms of an arithmetic sequence, average the first and last terms and then multiply by  n.

c.
Example 7:  Find  
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,  i  goes from 1 to 20.

Step 1.
Identify  n,  a1,  an
Step 2.
Use the formula  Sn = (n/2)(a1 + an)  to find the sum.

6)
Application problems.

a.
Example 8:  Company A pays $23,000 yearly with raises of $1200 per year.  Company B pays $26,000 yearly with raises of $800 per year.  Which company will pay more in year 10?  How much more?

Step 1.
Identify the problem as finding the  nth term  of an arithmetic sequence.  What is the formula for the nth term of an arithmetic sequence?

Step 2.
Write the formula for the general term (nth term) for each Company:  Identify  a1  and  d  for each Company and substitute into the formula in Step 1.

Step 3.
Identify  n  in this problem and then find  an  for company A and Company B.

Step 4.
Answer the question.

b.
Example 9:  A section in a stadium has 20 seats in the first row, 23 seats in the second row, increasing by 3 seats each row for a total of 38 rows.  How many seats are in this section of the stadium?

Step 1.
Identify the problem as finding the sum of the first  n terms  of an arithmetic sequence.  What is the formula for the sum of the first n terms of an arithmetic sequence?

Step 2.
Write the formula for the sum of the first n terms of an arithmetic sequence as it pertains to this problem.

Step 3.
Identify  n  in this problem and find the indicated sum.

Step 4.
Answer the question.
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