R, Sequences

ROBINSON Worked solutions

This topic online

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)

Eoch term is double £he term bo.J;ore
3Ix2 = £, 6x2=\2,12%x2=2Y
The next termis 24 X 2 = 48

The term-to-term rule is muLttpLJ by 2

n 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 9e d.own bj 3 eoch time: 14,1\, 8, S
Next term
§-3 = 2
The term o.J.te.r that
2-3 =
The term-to-term rule ts subtract 3

n Here are four sequences.

A4 9 14 19

B 1 4 9 16
cC2 6 18 54
D1 1 2 3 5

For each sequence, write down
a. the type of sequence: arithmetic, geometric, square numbers or Fibonacci-type

b. the next term. (4 marks)

A: 45 cach time

Arithmetic, 24
®: 12, 2%, 3%, 42

Sluuz numbers, 25

C: x3 each time

Geomekric, \G2

0: add the twe be.opore.

Fi.bol\a.cc:.-tjpz, 8
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n The nth term of a sequence is 6n — 1

Write down the first three terms of the sequence.

(2 marks)
Whean = I:é(\)-l=$
Whean = 2:6(2)-1=
Whean = 3:6(3)-1=17
S, 0,17
B a. The nth term of a sequence is 20 - 3n
Write down the first three terms and work out the 10th term.
b. The nth term of another sequence is n?+2
Write down the first three terms. (3 marks)
2)
Nn=\20-3x\=17
A=220-3x2 =4
Nn=3%20-3Ix3 =1
A=10:20-3%x\10 =-\0
17, 14, \ and =10
)
n=11"+2=3
n=2:2"+2=¢6
n=3:3"+2=1
3,6, 1
n Here are the first four terms of an arithmetic sequence.
59 13 17
Find an expression, in terms of n, for the nth term of the sequence. (2 marks)

n s the posction in the sequence, s{:o.r'tu\s with n = 1. The ath=term rule Lets You caleuvlate o term
d.trc.c.t(.d From cts position

The common de £ cerence s 4, so the ath term contacns 4n
The sequence Ha gives 4, %, 12, \¢, which ts \ Less than each term

The nth term s 4 +\
Check

whean = 3, 4(3) +1=13

S+
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Here are the first four terms of an arithmetic sequence.
20 17 14 11

Find an expression, in terms of n, for the nth term of the sequence.

The common J.:.oco;e.re.m.e. is =3, so the ath term contains =3n

The sequence =3n gives -3, =¢, -9, =12, which s 23 Less than each erm

The nth term is 23 - 34
Checl

whean = 2,23 -¢=17

23 = 3a

n Kwame makes patterns from square tiles.
Pattern 1 uses 6 tiles. Pattern 2 uses 10 tiles. Pattern 3 uses 14 tiles.

The number of tiles goes up by the same amount each time.

a. Find an expression, in terms of n, for the number of tiles in Pattern n.

b. Work out the number of tiles in Pattern 20

c. Kwame says, "One of my patterns uses exactly 100 tiles." Is Kwame right? Show how you decide.

o)

¢, 10,4

Oil,oc,e.rcme. = +4, 0 4a
Yal 4, ,\2

Add 2 to get ¢, 10,

Yn + 2
o)
4+ X20+2 = %2

%2 tiles
)
Yn + 2 100
i Yn 1 i
T n 24.5

Not o whole number

No, Kwame s wrong

n The nth term of a sequence is 5n — 3

a. Work out the 12th term of the sequence.

b. Is 122 a term of the sequence? You must show how you get your answer.

o)s(iz) -3 = ¢0-3=57
b) Solve Sa -3

[))

SQ.iUQ.I\CC.

robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting.

\22: Sn =125, son = 25

25 s a whole number, so 122 is the 25th term of the

(2 marks)

(4 marks)

(3 marks)

Page 3 of 5



m Here are the first four terms of an arithmetic sequence.
8 15 22 29
a. Find an expression, in terms of n, for the nth term of the sequence.

b. Explain why 150 is not a term of the sequence. 4 marks)
) The common &i.ococe,remcz is 7, and Tn gives 1, \4, 21, 29, which s \ Less than
each term
The ath term is 7n +1
b) Ty Ta+1 =150 thea 7n = w1
149 divided ‘od 7 is not a whole number, $0 \SO ts not o term

@ED Here are the first five terms of a quadratic sequence.

2 7 14 23 34

Find an expression, in terms of n, for the nth term of this sequence. (2 marks)

For a guadratic seguence an® +ba + ¢, the second digrerence is 2a. The n* terms \, 4, 9,16, .. have
oc:.rst dopperences 3, 5,7, ... and second digrerence 2; mu(.t‘\p(.yz.ns BJ o makes ¢t 20. The Linear park
ba + ¢ adds no second &;J.J;e.ru\ce.

Ferst dip perences

S, 7,9, . Second dijperence 2, so the a? Gotocl.ﬁ.cttl\‘t s 2 divided bd 2 =\
Subktrack a? (1, 4, 9,16, 25) From the sequence: |, 3,5, 7, 9, which has ath
term 2a -

So the ath term is a2+ 2n - |
Check

n = lawzsl-}?.-\=z,'A=2.3ive.s'++'+-\=7,'n=35ivzs1+€-\=l'-\-,’c\

=-+3:.ve,s|6+s-|=z‘s;a=5'3we.s2.5'+|o-\='sl+

a4 24 -\

I EXTENSION QUESTIONS
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m Here are the first five terms of a quadratic sequence.
4 11 22 37 56
a. Find an expression, in terms of n, for the nth term of the sequence.

b. Work out the 10th term of the sequence. (5 marks)

a)

@, I, 22, 37, S¢

st di FHerences: 7,1,15, 19
2nd dipperences: W, 4, 4
42 =25 2n"

242 2, 8, \8, 32, SO
Se.iuemce. -2n%2,3%4,95,¢
2,3,4,S5,6isna )

2a2 4+t
b)
2 XI02+10 +1|

=200 110 +\

20
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