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GCSE Maths — Algebra

Common Sequences
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of common
sequences questions. Each section contains a worked example, a question
with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example
Identify the following type of sequence: 10, 15, 21, 28, 36, ...

Step 1: Find the difference between each of the terms, by subtracting the next term from the
previous term. This is known as finding the first difference.

10, 15, 21, 28, 36,...
+5 +6 +7 +8

Step 2: Analyse the pattern in the first difference and decide if you need to find the second
difference.

The first differences are +5, +6,+7,+8. This is indicative of a triangular sequence, where
the previous term increases by one more than the term before that did.

There is no need to find the second difference, as this is a common sequence.

The sequence is triangular.

Guided Example
Identify the following type of sequence: 1, 5, 13, 25, 41, ...

Step 1: Find the first difference between the terms, by subtracting the smaller from the greater term.

Y4 +g 412 41

Step 2: Analyse the pattern in the first difference to see if the sequence is a common one.

The sequene cannot be identified based on the firet Afference .

Step 3: If you are unable to identify the sequence from the first difference, calculate the second
difference.

U ¢ 12 [ G
N B N N |

+4  +y +4

Step 4: Conclude the type of sequence present. Look back at the ‘Common sequences’ Revision
Notes if you need a reminder of how to identify the types of sequences.

This is a ol/uao(mﬁc, sequenc because the sequence of differences
Lefwen {he terms C/meq&s lfy the «ame aamount each fime .

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Identify the following types of sequences:

a) 2,3,5,8 13,21, ..

2 [ i3 2 Thic it the Fibonata Sequence
\_ﬁg\__ﬂ 2 7 a
+) 42 +3 +ty +68 Thetem 5, 8,15 and 2 ave found

L’ﬂ addmg Jhe previous 2 termg foae/l’k@*“'
b) 2,6, 10, 14,18, ...
26 10 1Y g Thes 1S an gwithmetic sequence as

+4 +4 +'~f +4 H’ [’la«‘ a tomman d"Ff\'yt’eﬂCc ﬂF ‘Y-

c) 1,4,9, 16,25, ...

l b 29 .
T ']'j :I‘ ) T becomse it has an nt fermof n™-

(N (O G) ¢y (s)

This © o squowe number fequence

d) 8, 27,64, 125, ...
¢ 17 ey 1x95 This is 0 (ube pumber sequence
(I /1\3 1 . T becavse 4 hae an gt term of n? -
(1) (3) ) (9

e) 15,17,19, 21, 23, ...
15 It 1 M 23 ﬂm‘s is oan mﬁfhmm‘c SWMC" as

AN A N hat o common difference of +2
412 t2r t2 2

f) 3,11,25,45,71, ...
Thic it a guadmtic sequence
2 N 25 45 M v v

A AN e N R LEWIMS{ e sequence 010
g\/’w\_)yo\_/:uﬂ OIfFFMeWCf;j O’Aﬂ,hgﬂs by the Same
+6, +6 t6 amount eath fime.
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Section B

Worked Example
What are the next two terms in this sequence? 21, 34, 55, 89, 144, ...

Step 1: Identify the sequence by calculating the first difference.

21, 34, 595, 89, 144, ...
+13 +21 +34 +55

The sequence increases by the previous term, and there is no common second difference.

Hence, we can deduce that this is a Fibonacci sequence.
Step 2: Find the next term by adding the previous two terms. This is the Fibonacci sequence rule.
89 + 144 = 233

The 6th term is 233.

Step 3: Find the seventh term by adding the fifth and sixth terms together.
144 + 233 = 377

The 7th term is 377.

Guided Example

What are the next two terms in this sequence? 3, 9, 27, 81, 243, ...

Step 1: Try to identify the sequence by calculating the first difference.

gl
3\__/6]\/)1:}\_/7@ 3
+6 +18 454 4162

Step 2: As there is no common first difference, look at the second difference and other patterns in
the sequence to conclude the type of sequence present.

Consider, is there a common second difference? 2 9 231 3| 2¢3
How else do each of the terms relate to each? T Wy "\
The seqmence is geometric sequence X3 %3 x3 X3

Gince Hey all hawe o common v lh plier:
Step 3: Use the common multiplier to find the sixth and seventh terms.
(th temn - 242 x 3 = F29
P foem > TLAx 3 = 283

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

2. Continue the following sequences by finding the next two terms:

a) 8,27,64,125...

) LY b4 |J1~\‘5 Continue o 5 thtem = (2= 214
+ ) T crlouwl ate ta L
3} §? 5} nert 2 terms b fom - 243

e pext two torms ave 206 , 243

b) 5,12, 25, 44...
The hext diffecence increases by 16 - N
¢ a2 5 4y The next
ANy U 5 fom -~ 4y +(1746)= 69 ferms ace
*?\/}*'Um (- deem = (2 + (254() > 199 L9 ,100
b ¢ 7
differonce norenses by +6
c) 1,6,36,216...
m vaulh plies -
| (36 26 Theyhavea oo pleer of
AN Lt form © 216 x 6 = 1296

¢ x6 X6
* (Hborm = 296 xb = 7776

The next 2 fomg are 1296 , 7376
d) 21, 26, 31, 36...

2 24, 31 %0 E adn ;ubmq/uw
! T N\ CH porm : 36t 5 = Ul
+9 549 (e fe s oglts =t

The next 2 terms are 41, 4l

4 {wm moreases by t5

e) 28, 36,45, 55...
Triangulor seqmence - difference increases by +1

veviguws diff erence

’ > p
e B N Gt form 2 50 t(1001) = 6o T 0

(oo Gl (M) =78
The next 2 terme are 66, F8
f) 3,5,8,12,17...

P L L b Triangulor sequence fd-‘ﬂizﬂ_ci iwweatsu |,5_ 1
\T{\}j;}q})}? CHh form : 13 105 81) = 23 l"”::/‘;w"hmefmm
oot 23 £ (D =30

The hext 2 teme are’ 23, 30
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