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1.1 – Arithmetic Sequences 
 

Definition:   

Arithmetic Sequence – An ordered list of terms in which the difference between consecutive terms is 

constant.  This constant is called the common difference. 

 

Ex: 

2,   5,   8,   11,   14,   17, … 
 

 

Deriving the formula to calculate the n
th

 term, given an arithmetic sequence: 

 

1t    

2t    

3t    

4t    

5t    

•  

•  

•  

  

nt    

 

In general, 

 

 

 

Examples: 

1) Given the following arithmetic sequence: 

10, 15, 20, 25, … 

 

a) What is the value of the first term, 1t ? 

 

 

b) What is the common difference? 

 

 

c) What is the value of the 100
th

 term? 
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2) An arithmetic sequence does not have to increase.  Here’s an example of a decreasing arithmetic 

sequence.   

6, 4, 2, 0, -2, … 

 

a) What is the value of 10t ? 

 

 

b) What is the value of 100t ? 

 

 

3) For the arithmetic sequence:  -3, 2, 7, 12, …    

Which term in the sequence has the value 212? 

 

 

 

 

 

 

 

 

 

 

4) Determine the third term of an arithmetic sequence if the first term is 3 and the sixth term is 18. 

 

 

 

 

 

 

 

 

 

 

 

 

5) Determine the first term of the arithmetic sequence in which the 20
th

 term is 112 and the common 

difference is 6. 

 

 

 

 

 

 

 

Ch. 1.1 HW: p. 16# 1, 4 – 7, 9, 12 (odd letters) 
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1.2 – Arithmetic Series 
 

Carl Friedrich Gauss, mathematician born in 1977: 

When Gauss was 10, his math teacher challenged the class to find the sum of the numbers from 1 to 

100, thinking it will take some time.  However, Gauss found the answer, 5050, within minutes.  What 

did he do? 

 

Hint:  Let S = the sum of the numbers from 1 to 100.  Write the sum in ascending order.  Write 

the sum in descending order.  Add the first equation and 2
nd

 equation together and solve for S. 

 

 

 

 

 

 

 

 

 

 

 

 

Gauss had discovered the underlying principles of an arithmetic series!! 

 

Definition:  

Arithmetic Series:  A sum of terms that form an arithmetic sequence.   

 

Ex:  
2,   5,   8,   11,   14,   17 

2  +  5  +  8  + 11  +  14  +  17 
 

Deriving the formula to calculate the sum of n terms, given an arithmetic series: 
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In general, 

 

 

Examples: 

1) Determine the sum of each arithmetic series. 

a) 29...9513 +++++−  

 

Determine common difference. 

 

Determine how many terms. 

 

 

 

 

 

 

 

 

 

 

b) 4...
4

6

4

5
1

4

3

2

1
++++++  

 

Determine common difference. 

 

Determine how many terms. 
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2) For each of following arithmetic series, determine the indicated sum. 

a) ...2518114 −−−−− ,  28S  

 

 

 

 

 

 

 

b) ...,5.865.31 ++++      42S  

 

 

 

 

 

 

3) Determine the sum, nS , for the arithmetic sequence described. 

51 −=t  8=n  728 =t  

 

 

 

 

 

 

4) Determine the value of the first term. 

4=d  1380=nS  20=n  

 

 

 

 

 

 

 

5) For the arithmetic series, determine the value n. 

21 =t  66−=nt  576−=nS  

 

 

 

 

 

 

 

 

 

Ch. 1.2 HW: p. 27 # 1 – 7, 9, 11, 14 (odd letters) 
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1.3 – Geometric Sequence 
 

What’s the pattern? 

 

2,   6,   18,   54,   162,   486, … 
 

The ratio of 
n

n

t

t 1+  is  _________  throughout.  

 

This is an example of ________________________, with a common ratio of ________. 

 

Definition: 

Geometric Sequence – An ordered list of terms in which the ratio, 
n

n

t

t 1+ ,  between consecutive terms 

is constant.  This constant is called the common ratio. 

 

Deriving the formula to calculate the n
th

 term, given a geometric sequence: 

 

1t    

2t    

3t    

4t    

•  

•  

•  

  

nt    

 

In general, 

 

 

 

Examples: 

1)  Determine the first five terms of the geometric sequence where  

a) 4,31 == rt  

 

 

b) 
3

2
,11 −=−= rt  
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2) Determine the first five terms of the geometric sequence where  

a) 2.3,  _____,  _____,  _____,  186.3 

 

 

 

 

 

 

 

 

 

b) _____,  _____,  25,  _____,  _____, 3125 

 

 

 

 

 

 

 

 

 

 

3) Determine a formula for the n
th

 term. 

a) 200, 50, 12.5, 3.125,… 

 

 

 

 

 

 

 

 

b) 39366,162 105 =−= tt  

 

 

 

 

 

 

 

 

 

 

 

 Ch. 1.3 HW:  p.40 #1 – 6 (odd letters), 7 – 10  
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1.4 – Geometric Series 
 

Definition:  

Geometric Series:  A sum of terms that form a geometric series.   

 

Ex:  
1,   3,   9,   27 

1  +  3  +  9  + 27 
 

Deriving the formula to calculate the sum of n terms, given a geometric series: 

 

Idea: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

General: 
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In general, 

 

 

 

Examples: 

1) Given ...75.65.43 +++ , determine 10S to the nearest hundredth. 

 

 

 

 

 

 

 

2) What is nS  expressed in fraction if 10,4,
1024

1
1 =−== nrt . 

 

 

 

 

 

 

3) Determine the sum of each geometric series. 

a) 729...
3

1

9

1

27

1
++++  

 

 

 

 

 

 

 

 

b) 65536...64164 −−+−  

 

 

 

 

 

 

 

 

 

Ch. 1.4 HW: p. 53 #1 – 4  
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1.5 – Infinite Geometric Series 
 

Investigation: 

 

 

 

  

 

 

1)  Use the square provided above to follow the steps below.   

Step 1: Divide the square in half and shade (with the color of your choice).  What is the area of the 

shaded region?   

Step 2: Divide the unshaded region in half and shade (with the color of your choice). 

Repeat steps 1 to 2 until you can no longer shade. 

 

2) Record the areas obtained from each step: 

A1 A2 A3 A4 A5 A6 A7 A8 A9 … 

          

 

3) Is the sequence arithmetic, geometric, or neither?  Justify your answer. 

 

 

4) Ignoring the physical limitations, could this sequence continue indefinitely?  In other words, would 

this be an infinite sequence? 

 

 

 

 

 

4’’ 

4’’ 



 Pre-Calculus 11 

Chapter 1 – Sequences and Series 

Created by Ms. Lee  12 of 19 

Reference: McGraw-Hill Ryerson Pre-Calculus 11 

 

Sum of the areas: 

=7S  

8S = 

9S =  

 

 

What do you think nS should be as n gets larger and larger? 

 

Convergent Series: 

Consider the series 8 + 4 + 2 + 1 + 
2

1
 + 

4

1
 + 

8

1
 + 

16

1
 + 

32

1
+ 

64

1
+ ⋅⋅⋅  

1

)1(
S 1

n
−

−
=

r

rt
n

=  

 

Use your graphing calculator to quickly calculate the following sum: 

=11S  

12S = 

13S =  

14S = 

 

As the number of terms increases, the sequence of partial sums approaches a fixed value of ____. 

 

This series is said to be a __________________ series. 

 

Divergent Series: 

Consider the series 8 + 16 + 32 + 64 + 128 + ⋅⋅⋅  

 

As the number of terms increases, the sum of the series continues to grow.  The sequence of partial 

sums does not approach a fixed value.  Therefore, the sum of this series cannot be calculated.  This 

series is said to be a _______________________ series. 

 

Infinite Geometric Series: 

The formula for the sum of a geometric series is 

1

)1(
S 1

n
−

−
=

r

rt
n

 = 
r

rt
n

−

−

1

)1(1  

 

 

 

 For 11 <<− r     or  1|| <r  

 As ∞>−n  (As n gets very large), the value of the nr  approaches _______. 

 

 Therefore, the sum of an infinite geometric series is: 

 
∞

S = 
r

t

−1

1   where 11 <<− r  
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Examples: 

1) State whether each infinite geometric series is convergent or divergent. 

a) 1t = 3               r = 
3

5
      

 

 

    

b) 625.025.15.25 −+−  

 

 

 

 

2) Determine the sum of each infinite geometric series, if it exists. 

a) 81t1 =             r = 
3

1
−          

 

 

 

 

 

 

 

 

 

 

 

b) 
8

81

4

27

2

9
3 +++  
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3. The sum of an infinite geometric series is 9 and its common ratio is 
3

1
.  What is the value of the 

first term?  Write the first three terms of the series. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. The sum of an infinite series is three times its first term.  Determine the value of the common ratio. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ch. 1.5 HW: p. 63 #1 – 5 odd letters, #6 – 10  
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Ch. 1 - Review 
 

Multiple Choice Questions: 

1. Which of the following is an arithmetic sequence? 

a) 2, 4, 8, 16, 32, … b) -2, 0, 2, 4, 6, 8, … 

c) -1, 5, 10, -50, 100, … d) None  

 

2. Which of the following is a geometric sequence? 

a) 
16

1
,

8

1
,

4

1
,

2

1
, … 

b) 1, -2, 4, -8, 16, … 

c) -1, 0, 1, 2, 3, … d) Both a and b 

 

3. Which of the following is a convergent infinite geometric series? 

a) ...5.225.115.0 +++++  b) 1 – 2 + 4 – 8 + 16 – … 

c) ...
16

1

8

1

4

1

2

1
++++  

d) ...12345 +++++  

 

Written Response Questions: 

4. Determine the indicated term of the arithmetic sequence 

6, 11, 16, …, 7t  

 

 

 

 

5. Two terms of an arithmetic sequence are given.  Determine the indicated term. 

244 =t ,              6610 =t ,              determine 1t  

 

 

 

 

 

 

 

6. In this arithmetic sequence:  3, 8, 13, 18, …; which term has the value 123? 
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7. In this arithmetic sequence, k  is a natural number:  ...,0,
3

,
3

2
,

kk
k  

a) Determine 6t  in terms of k . 

 

 

 

 

b) Write an expression for nt  in terms of k . 

 

 

 

 

c) Suppose 1620 −=t ; determine the value of k . 

 

 

 

 

 

8. Determine the sum of the first 20 terms of the arithmetic series: 

-21 – 15.5 – 10 – 4.5 – … 

 

 

 

 

 

 

9. Use the given data about the arithmetic series to determine the indicated value. 

a) 85020 −=S ,  9020 −=t ;  determine 1t  

 

 

 

 

 

b) 5.32215 =S ,  41 =t ;  determine d  

 

 

 

 

 

c) 126−=nS ,  11 −=t ,  20−=nt ;  determine n  
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d) 5.11 =t , 20t = 58.5;  determine 15S  

 

 

 

 

 

 

10. Determine the sum of this arithmetic series: 

-2 + 3 + 8 + 13 + … + 158 

 

 

 

 

 

 

 

11. In a finite geometric sequence, 51 =t  and 12805 =t  

a) Determine 2t  and 6t  

 

 

 

 

 

 

b) The last term of the sequence is 20480.  How many terms are there? 

 

 

 

 

 

 

 

12. Write the first 4 terms of the geometric sequence if 
2

1
1 =t ,  

3

2
=r .  Leave the terms in reduced 

fraction. 

 

 

13. Use the given data about the geometric sequence to determine the indicated value.   

3−=r ,  1357 =t ;  determine 1t  
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14. Determine the sum of the first 15 terms of the geometric series:  Round to the nearest hundredth.     

40 – 20 + 10 – 5 + 2.5 – … 

 

 

 

 

 

 

15. On the first swing, a pendulum swings through an arc of 40 cm.  On each successive swing, the 

length of the arc is 0.98 times the previous length.  In the first 20 swings, what is the total distance 

that the lower end of the pendulum swings, to the nearest hundredth of a centimeter? 

 

 

 

 

 

 

 

16. Calculate the sum of the geometric series:  1 + 6 + 36 + … + 279 936 

 

 

 

 

 

 

 

17. What is nS  for the geometric series if 21 =t ,    2−=r ,   n = 12 

 

 

 

 

 

 

18. Write the repeating decimal as an infinite series. 

351.2  = 2.13535353535…   

 

 

 

After the term 2.1, the series forms an infinite geometric with the common ratio = ______.   

Is the series convergent or divergent?  _______________ since  _______ < r < _______. 
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19. Determine the sum of the infinite geometric series, if it exists.  

a) 11 −=t ,  
4

3
=r  

 

 

 

b) ,41 −=t   
3

4
=r  

 

 

 

 

 

20. The first term of an infinite geometric series is -18, and its sum is -45.  Write the first four terms of 

the series. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ch. 1 Review HW: p. 1, 2, 5, 7c, 8, 12, 13, 16, 17 b, 20,  p 69 #7, 10 


