R Arithmetic series: nth term and sum

ROBINSON Worked solutions

This topic online

n Here is an arithmetic series.

6+11+16+21+ 26+ ..
a. Write down the first term, a.

b. Write down the common difference, d. (2 marks)

o)

n An arithmetic sequence has first term 3 and common difference 7.
Find the 20th term of the sequence. (2 marks)

ath term=a + (n - \)d
V20 = 34 19x 7

= 3 +133

13¢

B The first four terms of an arithmetic sequence are
40, 37, 34, 31,
Find the 25th term of the sequence. (2 marks)

o =40,d =37 -40 = -3
v2S = 4O + 24 x (=3)
= 4o - T2
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n The first four terms of an arithmetic series are
3+8+13+18 + ..

Find the sum of the first 40 terms of the series.

You may use S, = %[Za + (n - 1)d]

(3 marks)
oa=3,d=5,n=440
= 4O
SHO = ““lax3+431x5]
2
= 20 x [¢ +195]
= 20 X 20\
4020
a In an arithmetic sequence, the 3rd term is 11 and the 8th term is 31.
a. Find the first term, a.
b. Find the common difference, d.
c. Find the sum of the first 20 terms of the sequence. (5 marks)
o) and b)
a+t2d =1l
ot 7d = 3
Subtract the l,:.rs(: From the second
sd $ 20
o +t2Z X4 ¥ \\
o+ % F M
-2 o T 3 -2
a=3%,d=4
)
S20 = Z—O[sz-l»\‘lij
YR
= 10 % [¢+76]
= lIOx %2
820
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n A theatre has 25 rows of seats.

There are 18 seats in the first row, 21 seats in the second row, 24 seats in the third row, and so on.
Each row has 3 more seats than the row in front of it.

a. Work out the number of seats in the back row.

b. Work out the total number of seats in the theatre. (4 marks)

a=13,d=3 n=2F
o)
V2S = \D + 24 x )

= \8 + 72

90 seats
)

Sa25 = %[zx\a-tquz:{

= 2.5 % [3¢ + 72]
= 12.5 X 108

\350 seats

The first three terms of an arithmetic sequence are
7, 12, 17,

a. Find the value of n for which the nth term is the first term of the sequence that is greater than
300.

b. Write down the value of this term. (3 marks)
a=7,d=5

o)

7+ 5(a-1) > 300

s(a=-1) > 293

An=1>5S26

n>5%¢

A must be o whole number

n= 60
b)
VO = T+59x S

302
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n Priya is saving for a bicycle.
She saves £5 in the first week, £7 in the second week, £9 in the third week, and so on. Each week she
saves £2 more than the week before.

a. Work out the amount, in pounds, that Priya saves in week 12.
b. Work out the total amount, in pounds, that Priya has saved by the end of week 12.

c. Priya needs more than £1000 for the bicycle. Work out the number of weeks it takes for her total
savings to first exceed £1000. (5 marks)

a=5,d=2
o)
v\ = S +\Ux2

a1
b)

Siz = %[zxs-n\xz]

¢ X 32

Sn = 1 -
;[IO-tl(n D]

= (20 +9)
2

= A(I\ + '-i)
al(a + '+) > 1000

Solve a2 + 4n = \000 = O
A= =+t (\¢+4000)
2

= 29.¢a..

First whole number of weeks above 29.48

Check: 29 % 33 = 957, 30 x 34 = 1020

30 weelks

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

Page 4 of 6
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting. 9



n The first three terms of an arithmetic series are
5+8+ 11+ ..
The sum of the first n terms of the series is 1455.

Find the value of n.

(4 marks)
a=95,d=%
2[2xs+(a=-1)x3] $ wss
2
N
Z(3a+7) F 4SS
2
*z 3+ 7a F 2910 *z
- 2910 32+ Tn-290 F © -2%0
At -1E07(49+34920)
¢
Y
+ =T=197
¢
n T 30 or n = =32.3...
n must be a positive whole number
A =30
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m The first three terms of an arithmetic series are
4+10+ 16 + ...

a. Find the 11th term of the series.

b. Find the sum of the 11th term to the 30th term inclusive.

(5 marks)
a=4,d=¢
o)
il = 4 +10x%§
(T
b) Wth te 30th = S30 - Sio
= 30
S0 = T Taxu+21x¢]
2
= IS X \%2 = 2730
= [0
SO = “laxus+ixg]
2
= §xé2 =130
S30 - S10 = 27%0 - 310
2420
20
Check: 20 terms, — (64 +178) = 2420
2
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