HP  UNIT  2D  PECULIAR   PROGRESSIONS 
Part A – What comes next ?
The sequence 1,8,27, are the first three Cubic numbers and the formula to find this sequence is: Tn = n3 and the next two numbers in the sequence would be 64 and 125.

But would the next two terms of the sequence be if the formula to find the nth term is a quadratic function:  An2 + Bn + C?

1. To find the values of  A ,B and C, follow the following steps
Eqn. 1:    Letting n = 1            A + B+ C  = 1               
Eqn. 2:    Letting n = 2            4A+ 2B+ C = 8        
Eqn. 3:    Letting n = 3            9A + 3B + C = 27          
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Eqn 2 – Eqn 1       =         Eqn  4

Eqn 3 – Eqn 2       =        Eqn   5

1. Show full working to find the values of A,B and C
2. Your calculator can help you to find the value of A,Band C
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State  term 4 and term 5 using your quadratic formula.

3. Another formula that could be used to predict the next terms of the sequence 1,8,27,…
is:   Pn + Q + 
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a) Use your calculator to find the values of P, Q, and R

b)  Find term 4 and term 5 using your formula  for  Pn + Q + 
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4. What comes next in the sequence 2,9,28 ,… ?  One solution is 65 and 126.

   Find two other possible solutions.

Part B – Peculiar Progressions.

1. a) Write down the first 13 terms of the Arithmetic Sequence whose first term, a, is 1 and whose common difference, d,  is 4.
  You can do this quickly using your calculator.

                                          The first screen shows the sequence entered as a         

       
                   RECURSIVE SEQUENCE.
              1.
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  b) Compare the answers to part a) with the first 13 square numbers.

 c) Explain why every third term of part a) is a multiple of three.

2. a) Write down the first 13 terms of the Arithmetic Sequence whose first term, a, is 1 and whose common difference, d,  is 8.

   b) Compare the answers to part a) with the first 13 square numbers.

  c)  Write out anything you notice.

3. a) Write down the first 13 terms of the Arithmetic Sequence whose first term, a, is 1 and whose common difference, d, is 6.

   b) State the third square number found in the sequence from part a) 

  c) The square numbers found in the Arithmetic Sequence whose first term, a, is 1 and whose common difference, d, is 6 are found to following a particular pattern. State this pattern.

4.  The sequence  1, a , 9 , b, 25 , c , 49  contains the ODD SQUARE NUMBERS.
   The missing values (a, b and c) are found by averaging the adjoining numbers
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  these numbers  form a new sequence  Gn
a)  State the first six terms of the sequence Gn
b) Find a formula for the sequence Gn
b) Describe the connection between Gn and the even square numbers.
5. Find the next two terms in the sequences below

   i)   1,3,9,15,25,35,49,…

  ii) 4,10,16,26,36, …

 iii) 4,8,16,24,36,…

iv) 2,5,10,17,26,37,…
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Finally, Eqn 5 – Eqn 4


 To find the values of    A , B and C
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