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Explanation:

A quadratic sequence has nth term an2 + bn + c and a constant second difference. Work out the first
differences and second differences between terms, then halve the second difference to find a (since 2a
= 2nd difference).

Write out the values of an2 for n = 1, 2, 3, 4 and subtract them from the original sequence. The

remaining numbers form a simple linear sequence bn + c; find its nth term and combine with an2.

Example 1: Find the nth term of 4, 11, 22, 37,
56, ...

Solution:
1st diffs: +7, +11, +15, +19 ⇒ 2nd diff = +4
a = 4 ÷ 2 = 2, so sequence contains 2n2

Subtract 2n2 (2, 8, 18, 32) from (4, 11, 22, 37):
Remainder sequence is 2, 3, 4, 5 ⇒ nth term is n + 1
Answer: 2n2 + n + 1

Example 2: A sequence has nth term 3n2 − 2n − 5.
Is 128 a term in this sequence?

Solution:

Set 3n2 − 2n − 5 = 128 ⇒ 3n2 − 2n − 133 = 0
Factorise: (3n + 19)(n − 7) = 0

n = 7 or n = − 19
3

Since n = 7 is a positive integer, 128 is the 7th term.
Answer: Yes, it is the 7th term (n = 7)
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