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 Section 10.3:  Geometric Sequences and Series 
1)
Objective 1:  Find the Common Ratio of a Geometric Sequence.

a.
Definition of a Geometric Sequence:  A geometric sequence is a sequence in which each term after the first is obtained by multiplying the preceding term by a fixed nonzero constant, called the common ratio.
	Recursion Formula
	or
	General Term

	an = r a(n –1)
	
	an = a1r ( n – 1)


b.
Notice the pattern between the geometric sequence above and the arithmetic sequence 

	Recursion Formula
	or
	General Term

	an = a(n – 1) + d
	
	an = a1+ (n – 1)d


c.
To find the common ratio of a geometric series divide a term by its preceding term.

	r  =  an / a(n –1)


d.
Example 1:  Find the common ratio for the geometric series  2/3,  1/6,   1/24, . . . 

2)
Objective 2:  Write terms of a geometric sequence.

a.
Example 2:  Write the first five terms of the geometric sequence where 

a 1 = 24,  r = 1/4.

b.
Example 3:  Write the first five terms of the geometric sequence where 

an = –6a(n –1)  and  a1 = –3
3)
Objective 3:  Use the Formula for the General Term of a Geometric Sequence.

a.
The general term of a geometric sequence is:  an = a1r (n – 1).
b.
Example 4:  Find  a30  when  a1 = 4000  and  r = –1/2.

c.
Example 5:  See Example 3, page 938 2nd ed or page 948 3rd ed.

The population of Florida from 1990 through 1997 is shown in the following table:

	 Year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997

	 Population in millions
	12.94
	13.20
	13.46
	13.73
	14.00
	14.28
	14.57
	14.86


1.
Show that the population is increasing geometrically.

2.
Write the general term for the geometric sequence describing population growth for Florida  n  years after 1989.

3.
Estimate Florida’s population, in millions, for the year 2000.

d.
Example 6:  Write the formula for the general term and the recursion formula for the nth term of the sequence 

5,  –1,  1/5,  –1/25, . . . 

Step 1.
Identify formulas needed.

Step 2.
Identify a1.
Step 3.
Find the common ratio  r.

Step 4.
Substitute values into Step 1 formulas.

4)
Objective 4:  Use the Formula for the Sum of the first n Terms of a Geometric Sequence.
a.
The sum of the first  n  terms of a geometric sequence is:
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b.
Example 7:  Find the sum of the first 12 terms of the geometric sequence:   4,  –12,  36,    –108, . . .   What do we need to know?

Step 1.
Identify formula needed.

Step 2.
Identify  a1  and  n.

Step 3.
Find the common ratio  r.

Step 4.
Substitute values into Step 1 formula.

c.
Example 8:  Find   
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Step 1.
Write out a few terms to determine what kind of sequence this is (geometric or arithmetic or neither).  How can you tell by looking at the formula?

Step 2.
Write out needed formula (sum of the first seven terms of a geometric sequence in this case).

Step 3.
Identify  a1  and  n.

Step 4.
Find the common ratio  r.
Step 5.
Substitute values into Step 2 formula.

d.
See Example 6, page 942 2nd ed or page 951 3rd ed.  A union contract specifies that each worker will receive a 5% pay increase each year for the next 30 years.  One worker is paid $20,000 the first year.  What is the person’s total lifetime salary over a 30-year period?

Step 1.
Write out a few terms to determine what kind of sequence this is (geometric or arithmetic or neither).

Step 2.
Write down formula needed.

Step 3.
Identify  a1  and  n.

Step 4.
Find the common ratio  r.

Step 5.
Substitute values into Step 2 formula.

5)
Objective 5:  Find the Value of an Annuity.
a.
The value,  A,  of an Annuity: Interest Compounded  n  times per Year is given by
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where  P  is the amount deposited at the end of a compounding period at  r  percent annual interest compounded  n  times per year.

b.
Example 10:  To save for a new home, you invest $600 per month in a mutual fund with an annual rate of return of 8% compounded monthly.  How much will you have saved after four years?

Step 1:
Identify formula needed.

Step 2:
Identify values for the variables in the formula.

Step 3:
Solve.

Step 4:
Answer the question.

6)
Objective 6:  Use the Formula for the Sum of an Infinite Geometric Series.

a.
An infinite geometric series is a sum of the form

	a1 + a1r + a1r 2 + a1r 3+ . . . +  a1r (n – 1) + . . . 



Each term in the geometric series is a term of a geometric sequence.

b.
The sum of the first  n  terms of a geometric series is the sum of the first  n  terms of a geometric sequence with same first term and same common ratio.
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c.
What happens as  n  gets larger and larger? (n ( ()  That depends on the value of  r.

d.
The Sum of an Infinite Geometric Series if  |r| < 1  is

	S = a1/(1 – r)



A series that has a finite sum is said to converge.

e.
If  |r| ≥  1,  the infinite series does not have a (finite) sum.  It is infinite.  If the infinite series does not have a finite sum, it does not converge (it diverges).

f.
See Examples 8, 9, and 10 on pages 945 – 946 2nd ed or pages 954 – 955 3rd ed.
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