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NOTES 12: SEQUENCES AND SERIES Name:______________________________

 

Date:________________Period:_________ 

 

Mrs. Nguyen’s Initial:_________________ 

 

LESSON 12.1 – SEQUENCES AND SUMMATION NOTATION 

 

Definition of a 

Sequence 

A sequence is a set of numbers written in 

a specific order. 

 

Each number in the sequence is called a 

term and is denoted as 1 2 3,  ,  ,...,  na a a a . 

Example: 

 

 

 

 

 

 

Practice Problems:  Find the first four terms and the 100
th

 term of the following sequences. 

 

1. 2 3na n   
2.   1

1
1

n
n

n
a

n

 


 3. 2 2na n n   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Practice Problems:  Find the nth term of a sequence whose first several terms are given. 

 

4. 
1 1 1 1

,  ,  ,  ,...
3 9 27 81

   5. 
3 4 5 6

,  ,  ,  ,...
4 5 6 7

 6. 
1 1 1

1,  ,  3,  ,  5,  ,...
2 4 6
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Practice Problems:  Find the first five terms of the given recursively defined sequence. 

 

7. 1
1 and 8

2

n
n

a
a a    8. 1

1

1
and 1

1
n

n

a a
a 

 


 
9.  and 11 2 3 1 2 3a a a a a a an n n n       
 

 

 

 

 

 

 

 

 

Partial Sum of a 

Sequence 

The nth partial sum of a sequence is found by 

adding up the first n terms of the sequence. 
Example: 

 

 

 

Practice Problems:  Find the first four partial sums and the nth partial sum of the sequence na . 

 

10. 
3

2
n n
a   

 

 

 

11. 
4 4

3 2
na

n n
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Sigma/Summation 

Notation 

 
1 2 3

1

...
n

k n
k

a a a a a


      

 

Example: 

 

 

 

 

Practice Problems:  Find each sum. 

 

12. 
4

2

1k

k


  13. 

3

1

2i

i

i


  14.  

5

1

1

j
j

  
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LESSON 12.2 – ARITHMETIC SEQUENCES 

 

Definition of an 

Arithmetic 

Sequence 

 

An arithmetic sequence is a sequence in 

which the difference between consecutive 

terms is constant. That difference is called the 

common difference. 

 

Example: 

 

 

 

Arithmetic 

Sequence Formula 

 

The nth term of an arithmetic sequence is  

 1 ( 1)na a n d     

 

Example: 

 

Practice Problems:  Find the nth term of the arithmetic sequence with the given first term a and common 

difference d. 

 

1. a = -6, d = 3  

 

 

 

2. a = 7, d = -2 

 

 

 

 

 

 

 

 

Practice Problems:  Find the specified term. 

 

3. 18
th

 term of 3, 7, 11, … 4. 9
th

 term of 3, -2, -7,… 5.  15
th

 term of 20, 23, 26, 29, … 

 

 

 

 

 

 

 

 

 

Practice Problems:  Determine the common difference, the fifth term, the nth term, and the 100
th

 term of the 

arithmetic sequence. 

 

6. 1, 5, 9, 13, … 
7. 

7 5 13 8
, , , ,...

6 3 6 3
 

8.  t , t + 3, t + 6, t  + 9, … 
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Practice Problems:  Find the first term of each sequence described. Then find 100a . 

 

9. 8a =12, 15a =61 10. 5a =10, 12a =32 11.   6 2110, 55a a   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Definition of 

Arithmetic Series 

The arithmetic series is the sum of 

all the terms in an arithmetic 

sequence. 

 

Arithmetic Series Formula: 

 

The sum of the first n terms of an arithmetic 

series is:   1

2

n
n

a a
S n

   
 

 

 

 

Practice Problems:  Find the partial sum nS  of the arithmetic sequence that satisfies the given condition. 

 

12. 3,  2,  12a d n    13. 100,  5,  8a d n     14.   2 58,  9.5,  15a a n    
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Practice Problems:  A partial sum of an arithmetic series is given. Find the sum. 

 

15. 2 + 6 + 10 +…+ 118 

 

 

 

16. 6 + 3 + 0 – 3 – 6 – … – 57 

 

 

 

 

 

 

 

 

 

17. 
12

1

( 2 7)

i

i


   18. 

40

1

(6 1)

k

k


  

 

 

 

 

 

 

 

 

 

Practice Problems:  Find n for the given sum nS  

 

19. 4 + 7 + 10 + 13 + 16 + 19 +…; nS =175 

 

 

 

20. 100 + 110 + 120 + 130 +…; nS =600 

 

 

 

 

 

 

 

 

 

 

21. 9 + 13 + 17 + 21 + 25 + …; nS =2272 

 

22. -7 + (-4) + (-1) + 2 + 5 +…; nS =210 
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LESSON 12.3 – GEOMETRIC SEQUENCES 

 

Definition of a 

Geometric 

Sequence 

 

A geometric sequence is a sequence in which 

the ratio between consecutive terms is 

constant.  That ratio is called the common 

ratio. 

 

Example: 

 

 

 

 

 

Geometric 

Sequence Formula 

 

The nth term of a geometric sequence is… 

 1
1

n
na a r    

 

Example: 

 

 

 

 

Practice Problems:  Find the nth term of the geometric sequence with the given first term a and common ratio 

r. 

 

1. a = -6 and r = 3  

 

 

 

2. a =12 and r = -2 

 

 

 

 

 

 

Practice Problems:  Determine the common ratio, the fifth term, and the nth term of the geometric sequence. 

 

3. 
14 28 56

7, , , ,...
3 9 27

 4. 
1 1

8,  2,  ,  ,...
2 8

   5.   1 2 1 3 15,  5 ,  5 ,  5 ,...c c c    

 

 

 

 

 

 

 

 

 

Practice Problems:  Find the first term of each sequence described. Then find 10a . 

 

6. 2 4
1

5,
5

a a   
7. 2 528, 1792a a    8.   3 68, 64a a    
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Geometric Series Formula 

 
The sum nS  of the first n terms of a geometric series with common ratio 

1r   is: 

  
 1 1

1

n

n

a r
S

r





 

 

 

Practice Problems:  Find the partial sum nS  of the geometric sequence that satisfies the given conditions. 

 

9. 
2 1

,  ,  4
3 3

a r n    
10. a = -4, r = 4, n = 10 

11.   3 7
1

64,
4

a a    , n = 12 

 

 

 

 

 

 

 

 

 

 

 

 

Practice Problems:  Find the sum. 

 

12. 2 – 4  + 8 + -16 + … - 65536  

 

 

 

 

13. -60 + 20 -
20

...
3


20

2187
  

 

 

 

 

 

 

 

 

 

14. 
15

0

1
4

2

i

i

 
 
 

  

 

 

15.  
110

1

1
6

2

i

i




  
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Practice Problems:  Find n for the given sum nS  of each geometric series. 

 

16. 1 + (-4) + 16 + (-64)+…,  

nS = -819 

17. 2 – 4 + 8 – 16  +…,  

86nS   

18.   -8 – 32 – 128, - 512, …     , 

44739240nS    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Infinite Geometric 

Series Formula 

 

If 1r  , then the sum of an infinite 

geometric series is: 

 1

1

a
S

r



 

 

If 1r  , the series has no sum. 

 

 

Practice Problems:  Find the sum of the infinite geometric series if it has one. 

 

19. 
2 4 8

...
5 25 125
    

 

 

 

 

20. 
1 1 1 1

...
2 42 2 2

     

 

 

 

 

 

 

 

 

21. 

0

1
3

2

n

n





 
 
 

  

 

 

22. 

0

4
3

3

k

k





 
 
 

  
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LESSON 12.6 – THE BINOMIAL THEOREM 

 

Pascal’s Triangle 

 

Note:  The values in 

Pascal’s Triangle are the 

coefficients in a binomial 

expansion. 

 

 

 

 

 

 

 

 

 

 

 

 

The Binomial Theorem 

 
The binomial expansion of ( )na b  for any positive integer n is: 

 
0 1 1 2 2 3 3 0

0 1 2 3( ) ...n n n n n n
n n n n n na b C a b C a b C a b C a b C a b          

 

 

Practice Problems:  Use Pascal’s Triangle to expand the expression. 

 

1. 4( 2)x   

 

 

 

 

 

 

 

 

2. 2 5( )u v  

 

 

 

 

 

 

 

 

3. 3 4( 2 )a b  
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4. 2 3(2 )x y  

 

 

 

 

 

 

 

 

5.  6a b  

 

 

 

 

 

 

 

 

Practice Problems:  Find the given term in the expansion of the given binomial. 

 

6. Binomial: 4( 3)x  ,   Term: 2x  

 

 

 

 

7. Binomial: 6( 2 )x y ,  Term:  3 3x y  

 

 

 

 

 

 

 

 

 

 

 

 

8. Binomial:   10
23 2x y ,  Term:  6y  

 

 

9. Binomial:  2 6(3 )x y ,  Term:  8x  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


