Chapter 6 Task B Solution

1. a)
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The pattern seems to be that the sum of each series is the cube of the n-value.

f(n) = n3.

b) 
Let t1 represent the first term.  

For f(1), t1 = 1 

For f(2), t1 = 3

For f(3), t1 = 7

For f(4), t1 = 13

For f(5), t1 = 21

For f(6), t1 = 29

The pattern is t1 = n(n − 1) + 1.

c)  
f(n) = [n(n − 1) + 1] + [n(n − 1) + 3] + [n(n − 1) + 5] + [n(n − 1) + 7] + … 


+ [n(n − 1) + (2n – 1)]



= n(n)(n − 1) + 1 + 3 + 5 + 7 +…+ (2n − 1)

d) 
The complete series f(n) is not arithmetic or geometric, but the sum 1 + 3 + 5 + 7 + …+ (2n − 1), is arithmetic.

Sn = n(n)(n − 1) +  [1 + 3 + 5 + 7 + … + (2n − 1)]
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This confirms my conjecture from part (a), that the sum of the n consecutive odd numbers beginning with n2 − n + 1, is n3.
e)
S1 = f(1) = 1
S2 = f(1) + f(2) 
S3 = f(1) + f(2) + f(3)
S4 = f(1) + f(2) + f(3) +f(4)



  = 1 + 8
  = 1 + 8 + 27 
= 1 + 8 + 27 + 64



  = 9
  = 36
= 100



  = 32
  = 62
=102

Sn is the square of the terms in the second diagonal of Pascal’s Triangle, 32, 62, 102, . . .
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