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Answer all the questions. 

 

INVESTIGATION FRACTIONS WITHIN FRACTIONS 

 

This investigation looks at sequences of fractions. 

 

One way to form a sequence is by using fractions within fractions as shown below. 

 

   

1
1 then 1

11 + 

1 then
1
11 + 

1 + 1
1 then and so on.1

1
11 + 

1 + 
1 + 1

1

 
 

1 The first three terms of a sequence of fractions are 1, 
2

1 , 
3

2 . 

 These terms are calculated in the following way. 

 

   

1
11 + 

1 + 1 1
21 + 

1
3
2

11
= = =

2
3

1
11 + 

1

1 + 1
1= =

1
2

1
1 = 1

 
 

 (a) (i) Fill in the box to complete the calculation of the 4th term. 

 

   

3
2

1

5
3

1

1

1
11 + 

1 + 
1 + 1

1
1
2

3
5

1 + 
1 + 1 1 + 

11= =

= =

=
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 (ii) Show that the 5th term of this sequence of fractions is 
8

5 . 

 

   

1
1

=

1
11 + 

1 + 
1 + 

1 + 
1

1

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (iii) Complete the table to show the first eight terms of this sequence of fractions. 

 

1

1  
2

1  
3

2  
5

3  
8

5   
21

13   

 

 

 

 

 

 (iv) Explain how you used a pattern to find the numerator and the denominator of the 8th term. 

 

     

 Numerator   

    

    

 Denominator   
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 (b) The numbers   1,   1,   2,   3,   5,   8,   13,   21 are the first eight numbers in a sequence. 

 

 (i) Work out the next five terms of this sequence. 

 

 

 

 

 

 

 
   

 

  (ii) Write down the 12th term of the sequence of fractions in part (a). 

 

 

 

 

 

 

 
    

 

 

2 Here is a different sequence of fractions. 

 

 

2

1 + 21 + 
1 + 2

2
1 + 21 + 21 + 2

2 2 ,,,
1
2 , ...

 
 

 (a) Calculate the 2nd and 3rd terms in this sequence of fractions.  

  Give your answers as single fractions. 

 

  The 1st and 4th terms are given. 

 

  

1 + 21 + 2

1 + 2
2

1
2

1
2

11
10

2

=

=

=

=

........................

........................

2

1 + 21 + 
1 + 2

2
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 (b) Find the 5th term of this sequence. 

  Give your answer as a single fraction. 

 

 

 

 

 

 

 

 
    

 

 (c) Describe the connection between the numerator of a fraction and the denominator of the previous 

fraction in the sequence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (d) Describe the connection between the denominator of a fraction and the numerator and denominator of 

the previous fraction. 
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3 Here is a different sequence of fractions. The first three terms are 3, 
4

3 , 
7

12 . 

 

 (a) Calculate the 4th and 5th terms. 

  Give your answers as single fractions. 

 

  

12
7

3
4

1 + 
3

1 + 3
1 + 3

3

1 + 31 + 
1 + 3

3
3

= =

= = 12
7

3
11 + 

3

1 +
3

=
3
4

3
1

3
1 =

...........................

1 + 31 + 
1 + 3

3
31 + 

3
=

........................... 
 

 (b) Explain how you can use a pattern to find the numerator and the denominator of the 5th term of this 

sequence. 

 

 Numerator   

    

    

 Denominator   
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4 Here is a sequence in terms of n. 

 

 

n

1 + n1 + 
1 + n

n
1 + n1 + n1 + n

n n ,,,
1
n , ...

 
 

 Calculate the first four terms in this sequence when n = 4.  

 Give your answers as single fractions. 
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