Finding the nth term of a linear
sequence

Worked solutions

ROBINSON

This topic online

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 position in the sequence, skartaaa with n =\ The nth-term rule Lets Yov
calculate o term d.:.re.r.t(.y From cts posction

The common de g perence s 4, o the nth term contacns 4a
The sequence 4 guves 4, 8,12, 16, which s | Less than each term

The nth term cs Ha + 1
Check

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

“n 4\

n 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. (2 marks)
The common &:.J;ace.re.noc is =3, so0 the ath term contoins =3

The sequence =3n guves =3, =¢, =9, =12, whech is 23 Less than
each term

The nth erm cs 23 = 34
Checle

whean = 2,23 -¢ =17

23 - 3n
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n Here are the first four terms of an arithmetic sequence.
7 12 17 22

Explain why 81 is not a term of this sequence. (2 marks)

The ath erm s Snt+ 2

ll’ Sn+2 = 8l thea San =79, s0n =15.%, which is not o whole
number

A(.‘ke.rno.'ei.\/cLJ, e.\/e.rj term ends tna 2 or o 7, but 8l ends tha |

So 81 s not o term of the sequence

n The nth term of a sequence is 6n - 1

Write down the first three terms of the sequence. 2 marks)
Whean = 11¢(1)-1=5

Whean = 2:¢(2) -1=1n

Whenn = 3; 6(3) -1 =17

S, \, 17

a Here are the first four terms of an arithmetic sequence.
3 .10 17 24

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

The common &&J,I,e.remc.e. s 7, so the nth term contains 7a
The sequence In gives 7,14, 21, 28, which ts 4 more than each
term

The ath term s 70 - 4
Check

whean = Y, (4) - 4 = 24

TA -
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n Matchsticks are used to make a row of squares. One square uses 4 matchsticks, two squares joined
in a row use 7 matchsticks, and three squares joined in a row use 10 matchsticks. The pattern
continues.

a. Find an expression, in terms of n, for the number of matchsticks needed for n squares.

b. How many matchsticks are needed for 20 squares? (3 marks)
»)

4, 7, \O: dihcue.noe. 3

33,6, 1

add | to ae.t %, 7,10

ath term = 30 4
)
IXR20 + 1 =4

o) 3n+1b)¢l

Here are the first four terms of an arithmetic sequence.
4 7 10 13
a. Write down the next term of the sequence.

b. Find an expression, in terms of n, for the nth term of the sequence. 3 marks)

o) The common d.iococe.re.nc,e. ts 3,50 the next termes 1343 =16
b) The ath £erm contacins 30, and 3a qeves 3,4, 9,12, which ts )
Less than each term

The ath £erm s 34 + 1
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n Here are the first four terms of a sequence.
7 11 15 19
a. Find an expression, in terms of n, for the nth term.

b. Which term in the sequence has a value of 997 (3 marks)
a)

d.:.ccoce.re.nc.e. =4

a4, 8,12, 16

43 gives 7, \\, IS, \q

nth term=4n + 3

b)

Yn + 3 19
-3 Ya ) [
a4 A oy i

o) 4n +30) 24kh term

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. 3 marks)
2)s(2) -3 = ¢0-3 =157
b)Solve Sa=-23 = 122 Sa = 125, son=29F
A = 25 is o whole aumber, so 122 s the 25 th

term of the seq uence

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)
o) The common diococe.re.nce. s 7, and In qeves T, \4, 2\, 28, which
ts | Less than each term

The ath term s 7n + 1

b) Tg 7a+1 = 150 thea 7a =149

49 devided bj T ¢s not o whole number, 0 I1SO s not o term
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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 pmt‘ke.rn aoes up bd 3 tiles each time

pattera 4 uses N+ 3 = 4 tiles, pattern S uses 14 + 3 =17
tiles

b) The common &;.J,ocue.m.e. s 3, s0 the expression storts 3n. Forn =\, 3a = 3, but
patternl has S tiles, so add 2: 3a + 2
b) Check

NS 2 quves bond n=3 geves \l, both correct

) IJ’ 3n + 2 =100 then 3n = 8. 18 = 3 ¢s not a whole aumber, so no pattern uses
e..xo.c‘k(.v 100 tiles

m The first term of an arithmetic sequence is 3.
The term-to-term rule is add 6.
a. Work out the 5th term of the sequence.

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

c. Explain why every term of the sequence is an odd number. (4 marks)

o) The terms are 3, 1,15, 21, 27, so the Sth term s 27

b) The common dopperence os §, and én gives ¢, 12, 18, which s 3 more than ecach term,
so the nth term is 6n - 3

¢) bn is a multeple of &, so L XN always even

An even number menvs B cs o.(.wo.vs odd, so every term s odd
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m The nth term of a sequence is 50 - 6n.
a. Write down the first three terms of the sequence.

b. Work out the first term of the sequence that is negative.

o)
An=1.5SO -6 =4y

(4 marks)

A=2:5SO0-12 =32

n=73% 50-\% =32

b) ne.ﬁmtwe when én > SO

n=% S0 -4% =2 (positeve)
n=950-54=-4

a) 44, 38,32 b) -4

m Here are the first four terms of an arithmetic sequence.

100 93 86 79

a. Write down the next two terms of the sequence.

b. Find an expression, in terms of n, for the nth term of the sequence.
c. Explain why 0 is not a term of the sequence. (4 marks)

o) The common d.ioc,l,e.re.nc.c. is =7, so the next terms are 719- 7=

T2 ond 72 - 7 = 6S

b) The nth term contacas =Ta, and =Ta geves =T, -\4, =21, which w5 107 less than coch
term, so the nth term s 10T = Tn
Check

whean = \, 107 -7 =100
) T£107-7a = O thea 7a =107

107 deveded by 7 is not o whole number, so O is not o term
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