L esson 6
Number Sequences: Year 9
6.1 Theterm-to-term description of a sequence

In the previous Lessons, all of our formulae for sequences havedseon-to-term
descriptions.

For example, if asked to find the tenth term in the sequéneen3 +n we use the
information about its position, the fact it's thei@rm, to calculate the term in that
position. Such formulae are often caltled formula for the nt term.

There is another way of describing sequences.
It's what's called arterative description or, more helpfully,tarm-to-term description.
6.2 Examples

(a) A sequence has fivetermd1, T2, T3, T4 and Ts.

It is described iteratively by the formula;

T1=25» Tn+1=\/Tn_1

Write out the five terms of the sequence.

(b) A sequence has first term 3, and the followtiergn-to-term description;
12

Hn+1 = H
n

(1) Write out the first few terms of the sequence.

( i ) What isH 2187



6.3 Exercise
Question 1

A sequence is described iteratively as follows,
Al = 1, An+1 = 2An+1.
Write out the first ten terms of the sequence.

Question 2

A sequence is described iteratively as follows,
Bl = 1, Bn+1 = Bn + 5.
(a) Write out the first ten terms of the sequence.

(b) Explain why 3745 will not be in this sequence.

Question 3

A famous sequence is described iteratively as follows,
Fl = 1a FZ = 1a I:n+l = Fn + Fn—l
(a) Write out the first ten terms of the sequence.

(b) What is this sequence's famous name ?



Question 4

A sequence is described iteratively as follows,
S; =1, S; =1, Shi1 = Sn— Snoa
(a) Write out the first ten terms of the sequence.

( b ) What iSS33 ?

Question 5

Study the sequence of patterns below;

The sequence can be described iteratively;
G1: 1, G2:4, Gn+1: ZGn—Gn,1+3

(a) Show how you would use the informatidgh; =1 and G,=4
and the iterative relationship to calculate the valué af

(b) Show how you would use the iterative description to calc@Bate

(c) Write out the sequence starting wigh and up tdG 1o



Question 6

A sequence is described iteratively as follows;

1
Jl: Ea J2:4, Jn+1: (Jn)x(\]n—l)

Write out the first ten terms of this sequence.

Question 7

A frog is at the bottom of a well 10 feet deep.
He can jump 3 feet, but every time he jumps 3 feet, he falls back 2 feet.
How many jumps will he have to make to get out of the well ?

Show full working.

Question 8

A sequence has the followimpgsition-to-term formula;
Mn = 2n - 1

(a) Write out the first ten terms of this sequence.

(b) This sequence occurred in one of this exercise's previous questions.
Work out which question by looking at the previous answers.
Hence, write down theerm-to-term formula for this sequence.



Question 9

The two types of sequence describing formulae looked at are
(1) Position-to-term formulae such asAp,=2n+ 1

and

(i) Term-to-term formulae such asAn+1 = Ap+ 8

In this question the two ideas are mixed together.
A famous sequence is described as follows;
S, =1, Sii1=S,+2n+1

(a) Write out the first ten terms of this famous sequence.

(b) What is this sequence's famous name ?

Question 10
In this question it's helpful to avoid writing decimal fractions.
A sequence has first term 1 and the followtergn-to-term formula;

Wh
2

Wher =1 -

Write out the first ten terms of the sequence.
Write the terms in the form (ﬁ fractions, for integep andg.

This is a hard final question !
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