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Name Date Class

LESSON Challenge
Exploring the Number e7-6

John Napier, the inventor of logarithms in 1614, based his work on a 
number the Swiss mathematician Leonard Euler later called e. The value 
of e is the irrational number 2.71828 . . .

As you have seen, one way to approximate the value of e is to let the 
value of n become very large in the sequence of numbers obtained from 

the expression 1   � 1 �    1 __ n   �    n . You can explore some other methods for 
evaluating e.

Consider the sequence 1,   1 __ 
1
  ,   1 ____ 

2 � 1
  ,   1 _______ 

3 � 2 � 1
  , ���

 1. Write the 9th term of the sequence.   1  _____________________  
8 � 7 � 6 � 5 � 4 � 3 � 2 � 1

  

 2. Using a calculator, determine

 a. the sum of the first 5 terms of the sequence.  2.7083

 b. the sum of the first 7 terms of the sequence.  2.718055556

 c. the sum of the first 10 terms of the sequence.  2.718281526

 3. Use what you know about the value of e and the 
results of Exercise 2 to write an expression for e 
in terms of the given sequence of numbers.  

e � 1 �   1 __ 
1
   �   1 ____ 

2 � 1
   

 �   1 _______ 
3 � 2 � 1

   � ···

A continued fraction is 
formed by a number 
added to a fraction whose 
denominator is a fraction 
added to a fraction whose 
denominator is a fraction, 
and so on, forming a pattern.

Complete the continued fraction by finding the missing denominator. 
Then evaluate.

 4. 2 � 1  5. 1 � 2

   1 � 1    1 � 1

   2 � 2    6 � 1

   3 � 3    10 � 1

   4 � 4    14 � 1

 5 �   5 __ 
6
  ;   5760 _____ 

2119
   ; 2.718263332  18 �   1 ___ 

22
  ;   1,084,483 _________ 

398,959
   ; 2.718281828

 6. Continue the pattern further in the fractions above and make an observation. 

  

Possible answer: Both of the given continued fractions can be used to 
determine the value of e.

• Example To evaluate, start with the last denominator.

1 � 1  � 1 � 1  � 1 � 1  � 1 � 1  � 1 �   13 ___ 
30

   �   43 ___ 
30

  
 2 � 1  2 � 1  2 �   4 ___ 

13
     30 ___ 

13
   

 3 �   1 __ 
4
     13 ___ 

4
  

 Start.
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