Lesson 7
Number Sequences: Year 9
7.1 Summary
In this presentation afumber sequences two methods of describing a sequence
where studied:
D1 Position-to-term
D2 Term-to-term

Along the way some famous sequences where encountered:
F1 The EVEN numbers
F2 The ODD numbers
F3 The FIBONACCI numbers
F4 The SQUARE numbers
F5 The TRIANGULAR numbers

And, in particularARITHMETIC PROGRESSIONS, were featured.

711 D1 Position-to-term.
If asked to find the tenth term in the sequeAge=n3+n use the
information about its position, the fact it's the!li@rm, to calculate
the term in that position.
Such formulae are often calléuk formula for the nt term.

712 D2 Term-to-term.
If asked to find the fourth term in the sequenfke= 1,
An+1=3An+ 1, use the first term to get the second, then the
second to get the third, and then the third to get the fourth.
This is also referred to as therative description of a sequence.

713 F1 The EVEN numbers.

2, 4, 6, 8, 10, ... Arithmetic Progression a=2, d = 2.
Position-to-term : En=2n
Term-to-term:: Ei=2, En+1=En+2

714 F2 The ODD numbers.

1, 3,5 7,9, .. Arithmetic Progressona=1, d= 2.
Position-to-term: On=2n -1
Term-to-term: 0O1=1, Op+1=0,+2

715 F5 The FIBONACCI numbers.
1, 1, 2, 3,5, 8, 13, 21, ...
.. n _
Position-to-term : Fn:%(l—gﬁ) - %(1 5 )
Term-to-term : Frnei=Fn+Fna

n



716 F3 The SQUARE numbers.
1, 4, 9, 16, 25, 36, ...
Position-to-term : Sh=n2
Term-to-term: Sn+1=(y/Sp + 1)
Sh+1= 2Sph - Sp-1 + 2

717 F4 The TRIANGULAR numbers.
1, 3, 6, 10, 15, 21, 28, 36, ...
Position-to-term : n=Sn(n+1)
Term-to-term: Tos1= Tt s BT+ 1 + &
The1= 2Tn-Tha+ 1
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7.1.8 Arithmetic Progressions.
In algebraALL arithmetic progressions are of the form;
a a+d, a+2d, a+3d, .., a+(n-1)d
wherea is the initial term andd is the common difference.

The position-to-term formula then™ term of an Arithmetic Progression is :
A,=dn + (a - d)

The iterativeterm-to-term formula, for an Arithmetic progression is :
AL = a Ani1 = A+ d



7.2 Exercise

Question 1

Fill in the blank cells with the first four terms of each sequence.

Name| 1stterm | 2dterm | 3dterm| 4t term | Position-to-term or term-to-term formula
A An = 4n+6
B Bn=13-5n
C Chn=(n+2) (n+1)
D D1=2, Dh+1= Dn+ 12
E Ei1=2, En+1=3En-
F Fi1=1, Fnr1=(y/ Fn + 1)
G Gnhn=n2+35
H Hn= %-n
| 1,=8, I h+1= %| -1
J J. =24, Jn+1-J +4
Question 2

Consider the following arithmetic progression;
7, 11, 15, 19,

(a)

(b)

(c)

(d)

Write down the next three terms.

Write down the formula for theth

term.

Use your formula to determine the 40€rm in the sequence.

Could 26788 be a number in this sequence ?

Explain your answer.




Question 3
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(a) How many matches will be in theh45t and 6" diagrams ?

(b) There is a connection with triangular numbers.
Look at sectiorb.1.6 on triangular numbers for a helpful formula.
Hence write down thposition-to-term formula for this matchstick sequence

(c) Use your formula to work out how many matches are needed to make
the 100" matchstick diagram.

Question 4

Complete the following table where each sequence is in Arithmetic Progression.

Name| 1stterm| 29 term| 3@ term| 4" term| Initial | Common | Position-to-term
term | difference| formula
a d A,=dn + (a - d)

A 15 21 27 Ap=

B -3 1 Bn=

C 17 21 Cnh=

D 8 3 Dn=

E 29 15 En=

F Fn=7n+15

G 23 6 Gh=

H 28 8 H,=

I Ihn=23-7n

J 11 9 Jn=




Question 5

A sequence has the followipgsition-to-term formula;
M,=2"+1

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

(b) Could 34581 be in this sequence ?
Explain your answer.

Question 6

Study the sequence of patterns below;

The sequence can be described iteratively;
Hi=1, H2=5 Hnp+1=2Hn-Hp.1 + 4,

(a) Show how you would use the information thdt;=1 and H,=5
and the iterative relationship to calculate the valuélaf

(b) Show how you would use the iterative description to calctlate

(c) Write out the sequence starting wikh, and up toH 0.



Question 7

A sequence is described iteratively as follows;
Jn
J n-1

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

Ji=2 J>=16  Jna =

( b ) What isJ 36 ?
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