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This assignment is to be completed by you over February break. You are to record your answers on this sheet of paper. ALL OF YOUR WORK MUST BE WRITTEN NEATLY ON LOOSELEAF and STAPLED to this paper. If your work is not shown for every problem, you will receive no credit for this assignment. This assignment will be counted as a quiz and you will also take an in-class quiz on this material after the break. If your work is not attached to this paper with a staple, you will receive no credit for you work. This assignment is due on Monday Feb. 22, 2010 BEFORE 8:30 AM. There will be a “Ms. Lanci” box located outside the Math Office (E114) where you will hand in the assignment. Again, this assignment is due BEFORE 8:30 AM on Monday, NOT in class, NOT during cor, NOT at 8:31, NOT at 8:35….. BEFORE 8:30 AM or you will not get credit for your work! If you need to ask any questions, please feel free to e-mail me. NO LATE ASSIGNMENTS WILL BE ACCEPTED! (Only hand in this answer sheet, not the question packet)
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Sequences

Definition: A sequence is a set of numbers in a specific order. 2, 5, 8,…. is an example of a sequence.

Note that a sequence may have either a finite or an infinite number of terms.

The terms of a sequence are the individual numbers in the sequence. If we let a1 represent the first term of a sequence, an represent the nth term, and n represent the term number, then the sequence is represented by a1, a2, a3, ….,an, … In the example above, a1=2, a2=5, a3= 8, etc.

Arithmetic Sequences

Definition: An arithmetic sequence is a sequence in which each term, after the first, is the sum of the preceding term and a common difference.

An arithmetic sequence can be represented by a1, a1 +d, a1 + 2d, …. In the sequence 2, 5, 8, ….. the common difference is 3.

The sequences 1, 3, 5, 7, ….. and 2, 8, 14, 20, ….. are examples of arithmetic sequences. Each has the property that the difference between any two immediate successive terms is constant.

The existence of a common difference is the characteristic feature of an arithmetic sequence. To test whether a given sequence is an arithmetic sequence, determine whether a common difference exists between every pair of successive terms. For example, 4, 8, 9, 16, 32, …. is not an arithmetic sequence because the difference between the first two terms is 4, but the difference between the second and third terms is 8.

Exercises: Do all work on loose leaf.
A. Write the first five terms of the arithmetic sequence in which 
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 and d are given as follows.

1.) 
[image: image2.wmf]1

a

=17, d = 12

2.) 
[image: image3.wmf]1

a

= 3, d = 
[image: image4.wmf]2

3



3.) 
[image: image5.wmf]1

a

= -6, d = -3

B. Write the last four terms before 
[image: image6.wmf]n

a

of the arithmetic sequence in which 
[image: image7.wmf]n

a

and d are as  

     follows.

4.) 
[image: image8.wmf]n

a

= -7, d = 6

5.) 
[image: image9.wmf]n

a

= 36, d = -5

6.) 
[image: image10.wmf]n

a

= 5, d = 10
C. Tell whether each of the following is an arithmetic sequence. In those sequences which 
     are arithmetic sequences, find the common difference and write the next two terms.

7.) -2, 3, 8, …..

8.) 5, -1, -7, …….

9.) -9x, -2x, 5x, …….

If a1 is the first term of an arithmetic sequence, an the nth term, d is the common difference, a formula for finding the value of the nth term of an arithmetic sequence is:






an = a1 + (n – 1)d

The formula for the nth term of an arithmetic sequence may be used to find any term of the sequence. This is done by choosing the appropriate value of n and substituting in the formula above.

For example, find the 75th term of the sequence 2, 5, 8,……

a75 = a1 + (n – 1)d.

Since a1 = 2, n = 75, d = 3, then


a75 = 2 + (75 – 1)(3)


     = 2 + (74)(3)


     = 2 + 222


     = 224

Thus, a75 = 222.






Model Solutions

A. Find the 13th term of 2, 8, 14, 20, 26, …..



Steps in Solution



Solution

1. List the values of those variables in the 

an = a1 + (n – 1)d


    formula which are known, and indicate the 
a1 = 2, n = 13, d = 6, a13 = ?


    variable whose value is to be determined.


2. Substitute the known values in the formula
a13 = 2 + (13 – 1)(6)


    for an, and compute the value to be determined
      = 74

B. Write the infinite arithmetic sequence whose first term is 5 and whose 7th term is 17.



Solution:  a1 = 5, a7 = 17, n = 7, d = ?




     17 = 5 + (7 - 1)d




     12 = 6d




      d = 2



The arithmetic sequence is 5, 7, 9, 11, 13, 15, 17, …

Exercises:  Do all work on loose leaf
A. Find the n’th term of the arithmetic sequence in which

10.) 
[image: image11.wmf]1

a

= 11, d = -2, n = 19


11.) 
[image: image12.wmf]1

a

= 1.5, d = 0.5, n = 16

B. Find the term indicated in each of the following sequences.

12.) 43rd term of -19, -15, -11, …..

13.) 58th term of 10, 4, -2, …….

14.) 13th term of 8, 13, 18, ……




C. Answer each of the following.

15.) Which term of 14, 21, 28, …… is 112?

16.) Which term of 3, -2, -7, …… is -57?

17.) Which term of 23, 30, 37, …… is 240?
18.) Find the common difference in the arithmetic sequence whose 1st term is 4 and whose 
       11th term is 64.
19.) How many terms are there in the sequence -13, -8, -3, 2, ………., 37?
20.) How many terms are there in the sequence 9, 33, 57, 81, ……….., 633?
Definition: Arithmetic means are the terms between any two other terms of an arithmetic sequence.

In the sequence 1, 3, 5, 7, 9, 11, 13, …., the terms 5, 7, and 9 are called arithmetic means between 3 and 11.

Definition: A single arithmetic mean between two numbers is what is commonly called the average of the two numbers. It is equal to ½ the sum of the two numbers.

Model Solution

Insert 3 arithmetic means between 7 and -9.



Steps in solution



Solution
1. Write the sequence, leaving blank

7, ____, ____, ____, -9

spaces for the missing means, and 

determine the values of a1, an, and n

a1 = 7, a5 = -9, n = 5

2. Substitute in the formula for  a1, an, 

-9 = 7 + (5 - 1)d

n and solve for d.




-9 = 7 + 4d








d = -4

3. Write the sequence by adding the value 

7, 3, -1, -5, -9

of d to each term to determine the next

term. 

D. In each of the following, insert the indicated number of arithmetic means between the 2 given numbers.

21.) -4 and 5, 2 means



22.) 12 and 21, 2 means

23.) -6 and 24, 4 means



24.) 36 and 48, 3 means

Geometric Sequences
The following are examples of a special type of sequence called a geometric sequence.




2, 4, 8, 16, 32, ….




1, 3, 9, 27, 81, ….

This type of sequence has the property that each term is multiplied by a constant to produce the next term.

Definition: A geometric sequence is a sequence in which each term, after the first is formed by multiplying the previous term by a fixed quantity.

For example: 3, 6, 12, 24, … is a geometric sequence, each term is being multiplied by 2 to produce the next term. 

A geometric sequence may be represented as a1, a2, a3, a4, ……, an, …

a1 represents the first term, an the nth term, n the term number and r is the common ratio.

Definition: The common ratio is a constant which is multiplied by each term of a geometric sequence to produce the next term.

In  3, 6, 12, 24, …. The common ratio is 2. In 2, -6, 18, -54, 162, …., the common ratio is -3. The common ratio is the ratio of any term in the sequence to the term preceding it and can be found by dividing any term by the one before it. If r is the common ratio in a geometric sequence, then
r = 
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The common ratio between any two successive terms is the characteristic feature of a geometric sequence. To test whether a given sequence is geometric, determine whether the ratio of any given term to the immediately preceding one is always the same. Thus, the sequence 64, 32, 16, 8, 4, …. Is a geometric sequence because 32/64 = ½ , 16/32 = ½ , and 4/8 = ½ . The common ratio is always ½. 
F. Write the first four terms of the geometric sequence in which 
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a

 and r are as follows.

25.) 
[image: image15.wmf]1

a

= 13, r = 7


26.) 
[image: image16.wmf]1

a

 = 4, r = 
[image: image17.wmf]2
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27.) 
[image: image18.wmf]1

a

=7, r = -2



G. Write the last four terms before 
[image: image19.wmf]n

a

of the geometric sequence in which 
[image: image20.wmf]n

a

 and r are as 
     follows.

28.) 
[image: image21.wmf]n

a

=324 r = 2


29.) 
[image: image22.wmf]n

a

= 639, r = 3

30.) 
[image: image23.wmf]n

a

= -400, r = -5





If a1 represents the first term of a geometric sequence, an the nth  term, n the term number and r the common ratio, then the formula for finding the nth term is:
an = a1 rn – 1
Model Solutions

Find the 8th term of the sequence 243, 81, 27, 9, ….




Steps in Solution


Solution
1.  List the values of those variables

an = a1 rn – 1
which are known, and indicate the 
a1 = 243, r = 1/3, n = 8, a8 =?

variable whose value is to be determined.

2. Substitute the known values in the 
a8 = 243(1/3)7
formula, and compute the value to 
    = 1/9

be determined.
What term of the sequence 1/8, -1/4, ½, -1, 2, -4, …. is 128?



128 = (1/8)(-2)n – 1


1024 = (-2)n – 1


(-2)10 = (-2)n – 1
(Change bases to be the same)


Then, 10 = n – 1




n = 11

H. Find the term indicated in each of the following geometric sequence.

31.) 6th term of 
[image: image24.wmf]2

1

, -1, 2, -4, …..


32.) 10th term of 3, 6, 12, ……..

33.) 9th term of 27, 9, 3, …….


34.) 7th term of 2, 6, 18, …….

I. Find the n’th term of the geometric sequence in which:
35.) 
[image: image25.wmf]1

a

= 3, r = 3, n = 10

36.) 
[image: image26.wmf]1

a

= 7, r = -4, n = 5
37.) 
[image: image27.wmf]1

a

= 800, r = 1, n = 7

J. Answer each question.

38.) Which term of 7, 14, 28, ….. is 14336?

39.) What term of 2187, -729, 243, …. is 27?

40.) Find the common ratio of the geometric sequence, whose first term is 5 and whose 
       4th term is -320.

41.) Find the common ratio of the geometric sequence whose first term is 4 and whose 3rd 
       term is 36.

Definition:  Geometric means are the terms between any two other terms of a geometric sequence.

Model Solutions

Insert two geometric means between 3 and 375.




Steps in Solution


Solution
1. Write the sequence, leaving blank
3, ___,  ___, 875

spaces for the missing means and 
a1 = 3, n = 4, a4 = 375, r = ?

use it to determine the values of a1,
an and n.

2. Substitute in the formula for an and 
375 = 3r3
solve for r. 



125 = r3






r = 5

3. Write the sequence by multiplying
3, 15, 75, 375

each term buy the value of r to 

determine the next term.

Answer: The two geometric means are 15 and 75.
K. In each of the following, insert the indicated number of geometric means between the two given numbers.

42.) 1 and 27, 2 means

43.) -2 and 54, 2 means
44.) 16 and 1, 3 means

L. Answer each question as indicated for each problem.

45.) Find the positive geometric mean between 4 and 25.

46.) Find the negative geometric mean between 4 and 64.

47.) Between 32 and what other number is the positive geometric mean 8?

SERIES
Recall:  A sequence is an ordered list of numbers.

The sum of the terms of a sequence is called a series. 

To find the sum of a certain number of terms of an arithmetic sequence:

The sum of an arithmetic series is found by multiplying the number of terms times the average of the first and last terms.
[image: image28.png]g Ma+a,)




                                                 where Sn is the sum of n terms (nth partial sum),
                                                 a1 is the first term,  an is the nth term.

To find the arithmetic series, the formula for a​n must be used.

[image: image29.png]a, =a, +(n-1)d




MODEL:  Find the sum of the first 20 terms of the sequence 4, 6, 8, 10, ...

To use the sum formula, an needs to be found first. 

a1 = 4, n = 20, d = 2

            a20 = 4 + (20 – 1)(2)



   
    

a20 = 4 + 19(2)




   
            a​20 = 4 + 38




    
   
 a20 = 42

Now the sum formula can be used.
n = 20, a1 = 4, an = a20 = 42

 S20 = [image: image31.png]20(4+42)
o







    


 S20 = [image: image33.png]20(46)
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 S20 = [image: image35.png]920



    

                                       


 S20 = 460
PRACTICE:

48.   Find the sum of the first 30 terms of 5, 9, 13, 17, ...
49.    Determine the sum of the first 17 terms of the arithmetic sequence whose first 4 terms are 
     -15, -9, -3, 3
50.   Determine the sum of the first 8 terms of the arithmetic sequence whose first 4 terms are 
      8, 11, 14, 17
51.   Find the sum of the arithmetic series 3, 6, 9, .... ,99
52.   Determine the sum of 22, 16, 10, … , -80
To find the sum of a certain number of terms of a geometric sequence:
[image: image36.png]S
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where Sn is the sum of n terms (nth partial sum), 
 a1 is the first term,  r is the common ratio.

MODEL:     Find the sum of the first 8 terms of the sequence -5, 15, -45, 135, ... 
a1 = -5, r = -3, n = 8

S8 = [image: image38.png]



 



S8 = [image: image40.png]—5(1-6561)
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S8 = [image: image42.png]—5(=6560)
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S8 = [image: image44.png]32800




   





S8 = 8200
PRACTICE:

53.  Determine the sum of the first 15 terms of the geometric sequence 1, 2, 4, 8, ….

54.  Determine the sum of the first 11 terms of the geometric sequence 2, -6, 18, -54, ….

55.  Determine the sum of the first 6 terms of the geometric sequence 1000, 200, 40, 8, ….

56.  Determine the sum of the first 9 terms of the geometric sequence 1, 6, 36, 216, ….

Recursion is the process of choosing a starting term and repeatedly applying the same process to each term to arrive at the following term.  Recursion requires that you know the value of the term immediately before the term you are trying to find.

A recursive formula always has two parts:
  1.  the starting value for a1.
  2.  the recursion equation for an as a function of an-1 (the term before it.)

Examples:

1.   Consider the sequence  2, 4, 6, 8, 10, ...

Recursive formula:


 

[image: image45.png]





2.   Consider the sequence  3, 9, 27, 81, ...

Recursive formula:

[image: image46.png]
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a

3.   Write the first four terms of the sequence:   


(5 is added to each term)

a1 = -4

a2 = -4 + 5 = 1

a3 = 1 + 5 = 6

a4 = 6 + 5 = 11



-4, 1, 6, 11

PRACTICE:

[image: image48.png]


57.   Find the first 4 terms of the sequence          


[image: image49.png]


58.   Write the first five terms of the sequence        
59.   Write a recursive formula for the sequence

                                 9, -18, 36, -72, ...

60.   Write a recursive formula for the sequence

                                    [image: image47.png]3, 343, 9, 93,




61.   Write a recursive formula for the sequence

                                   5, 11, 23, 47, 95, …

_1327469994.unknown

_1327470002.unknown

_1327470006.unknown

_1327470008.unknown

_1327470010.unknown

_1327470012.unknown

_1327470013.unknown

_1327470011.unknown

_1327470009.unknown

_1327470007.unknown

_1327470004.unknown

_1327470005.unknown

_1327470003.unknown

_1327469998.unknown

_1327470000.unknown

_1327470001.unknown

_1327469999.unknown

_1327469996.unknown

_1327469997.unknown

_1327469995.unknown

_1327469990.unknown

_1327469992.unknown

_1327469993.unknown

_1327469991.unknown

_1327469987.unknown

_1327469988.unknown

_1327469986.unknown

