R Continuing and describing sequences

ROBINSON Worked solutions

This topic online

n Here are the first four terms of a sequence.
4 9 14 19

Write down the next two terms. (2 marks)

Pdd S each time

945 =24
24 + S = 29
24, 29

n Here are the first four terms of a sequence.
3 6 12 24
a. Write down the next term of the sequence.

b. Write down the term-to-term rule of the sequence. (2 marks)

Eoach term is dovble £he term be.oc,ore.
Ix2 = ¢, 6X2L=I12,\12%2 =24
The next term is 24 X 2 = 49

The term=-to-term rule is muLttpLj b:) 2

n In this sequence, each term is found by adding the two terms before it.
2 3518 13

Write down the next two terms. (2 marks)

Add the two terms be.ocore.
Q413 =2
17 + 2\ = 34

2\, 3%+
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n Here are the first five square numbers.
1 4 9 16 25
a. Write down the next square number after 25.

b. Write down the 8th square number. 2 marks)
The 59 vare numbers are I X 1,2 X 2, 3 X 3 and so on

The next one o.J;te.r 25 s 6 X ¢ =3¢

The 8€h sq vare Aumber ¢s A X D = €

B Matchsticks are used to make a row of squares.

Pattern 1 (one square) uses 4 matchsticks.
Pattern 2 (two squares) uses 7 matchsticks.
Pattern 3 (three squares) uses 10 matchsticks.

How many matchsticks are used in pattern 67 (2 marks)
4, 7,10 = add 3 each time

Patternuy =13

Patterns = ¢

Pattern ¢ =19

11

n Here are the first five terms of a Fibonacci sequence.
2 3 5 8 13
a. Write down the next term of the sequence.

b. Describe the rule for finding the next term of the sequence. (2 marks)
Ta o Fibonacei seq uence ecoch term s the sum °of the two terms

be.ocore. ok
Check

243 = 5,345=9,5+3=13
The next term s 8 413 = 21
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Here are the first five triangular numbers.
136 10 15

Write down the next two triangular numbers. (2 marks)
anc,ace.re,noe.s: 2,% 4,5, ..

Next: € then 7

IS + 6 = 2l

21+ 7 =129%

21, 28

n Here are the first four cube numbers.
1 8 27 64
a. Write down the next cube number after 64.
b. Write down the 10th cube number.

c. Explain why 200 is not a cube number. 3 marks)
The cube aumbers are 1®, 23, 3% and so on

The next one o.octe.r (4 s S° =125

The 10th cube aumber s 10° = \000

S =125 and €® = 2\¢, s0 200 Fotls between two consecutive cube numbers and cannot

be one

n Here are the first four terms of a sequence.
50 44 38 32
a. Write down the next two terms.

b. Work out the first term in the sequence that is negative. (3 marks)

o)
Suvbtract € ecach time

32 -¢=2¢

26 -¢=20

24, 20
b)
20,14, %, 2, -4

-4
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m Here are the first four terms of a sequence.
14 11 8 5
a. Work out the next two terms of the sequence.

b. Write down the term-to-term rule of the sequence. (3 marks)
The terms 90 down b:} 3 each time: 4,1\, %, S
Next term
S=-3% = 2
The term o.ocke.r that
2-3 = -
The term=%to-term rule s subtract 3
m Here are the first four terms of a sequence.
3 8 13 18

a. Zara says 83 is in the sequence. Is she right? Give a reason.

b. Zara says 100 is in the sequence. Is she right? Give a reason. (3 marks)

o)
Add 5 each time I.rom 3

Terms end en3or D

Mes = 33 ends wn 3
b)
100 ends ¢n O

No - it does not end in 3 0or 8

m Here is a sequence.

6 10 14 18 22

Ben says 50 will be in the sequence. Is Ben right? Give a reason. (2 marks)

Add 4 coch time
22, 26,30, 3+, 38, 42, 4§, SO

Mes - SO is tn the sequence
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m Here are the first four terms of a sequence.
9 48 24 12
a. Write down the next term of the sequence.

b. Work out the 8th term of the sequence. (3 marks)

Each term s hm(.oc the term be.ocore., so the Sth terms\2 12 =¢
Ku.p ko.L\/:.AS

CEh term = 3, 7th term =\.5, 8th term = 0.5

@2 he first triangular numbers are 1, 3, 6, 10, 15, 21, ..

Is 45 a triangular number? Show how you know. (2 marks)
21+ 7= 2%
22 4+ =3¢
+9=us

Mes = 45 s in £he seg uence

m The first two terms of a sequence are 3 and x.
Each term after that is the sum of the two terms before it.
The 4th term is 17.
a. Work out the value of x.

b. Work out the 5th term. (3 marks)

o)
3d term =3+

Ythterm=24+43+tx=3%4+2x

I+2x \7
-3 2x iy 3
=2 2 1 =2
x=7

o)
3,7,10,\7, ...
\O+I1T7T =27

27
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m Here are the first five triangular numbers.
1 3 6 10 15
a. Describe how the sequence continues from one term to the next.

b. Work out the next two terms of the sequence. (3 marks)

The J.;O;J;e.re.nce.s betuween terms are 2,3, 4, 5, so the amount
added qoes up bv | each time
Next term
IS+¢ = 2\
The term ml,tc.r that
2147 = 2%
Here are three sequences.
Sequence A: 7 11 15 19
SequenceB: 2 6 18 54
SequenceC: 1 4 5 9 14
a. Write down the letter of the geometric sequence.

b. Work out the next term of sequence C.

c. Work out the 10th term of sequence A. (3 marks)

Sequence ® multiplies bd 3 each time, so et s Se.ome.tric
Seguence C Fibonmcci-type.

cach term is the sum op the tuwo be gore it (4w = S,u+s5=
,s+9=
I4), so the
next term
ts T4 I4 =
23

Seg vence A qoes up by Y4 each time. The \Oth termis 7+ Ixu =

T4+3¢ =43

m The even numbers form the pattern
2, 4,6 8 ..

Write down the 12th number in this pattern. (1 mark)

The ath even aumber ¢cs 2 X a

The \2th evena number is 2 X 12 = 24

24
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m Here are the first three patterns in a sequence made from grey square tiles.
Pattern 1 uses 5 tiles. Pattern 2 uses 8 tiles. Pattern 3 uses 11 tiles.
The number of tiles goes up by the same amount from each pattern to the next.
a. Work out the number of tiles in pattern 5.
b. Write down an expression, in terms of n, for the number of tiles in pattern n.

c. Explain why there is no pattern in this sequence that uses exactly 100 tiles.

Pattern 1 Pattern 2 Pattern 3

(5 marks)

o) The po-ttera qoes vp bd 3 tiles each time
pattern tuses N+ 3 = 14 biles, pattern S uses 4 +3 =17

tiles

b) The common dipperence s 3, so the expression starks 3a. Fora=\, 3 =13, but
pattern i has S tiles, soadd 2: 3n + 2
b) Check
n = 2 gives Band n=3 qeves \, both correct
c) IJ- 3a + 2 =100 then 3n = 78. 9% = 2 ¢s not & whole aumber, so no pattern uses

!.Jt.uct(.d \00 tiles

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 7 of 7



