ARITHMETIC SERIES

1 Find the sum of the first 16 terms of the arithmetic series 3+ 4-;— + 5-21— +...

4.;;_3.-.- 11/4=521,4¢_ So Ta=3+ ()11

SO&:.B CU\d Ol::.’,;.

Sis = ész+(16»|)x l%j

16
2
: 816 = Hg

4 'The first three terms of an arithmetic seriesare ~2 + 3 + 8+ ...
(a) Find the 60th term. (b) Hence, or otherwise, find the sum of the first 60 terms of the series.

Bes b - s sl b = =29 0h-=1x8 = -7
2) T, = &x 0 -7 =293

Y S, - %{Za+(n—l)&j
St = _gQ éZx(—z) + [€O—I)x5j

Sgo = 8730
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6 An object falling freely from a height travels 4.9 metres in the first second, 14.7 metres in the second second
and 24.5 metres in the third second. How far has it fallen:

(@) after six seconds (b) between the fifth and the sixth second?
Y A= lhI-b =265-14F=198
So Ty\ = 49 -l'[n-l)x 9.8 = 9.8 n — 4.9

St = % [Zx (19) +(6-1) x ﬂ.gj

b) Tg = 9.8x6 4.9 =53.9m

8 Find the sum of the first 20 terms of an arithmetic series whose eighth term is 6 and whose twelfth term is 9.

Tg=6 T2 =9 cd=To-T8 _9-6_3
2-8 b &

bf Te=T *‘(Q—I)X_i_ = 6
o Ty e ' ,qx_z,:O?S

L o = _%[ZXO.%S +[n»l))<%J

S1o :_;Q[zx QIS + /ZO—-l)x;%_J
2 D

SZO: IS?S
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{13 B n
10 Evaluate: (@) ) (3k=7)  (b) 2(4k+1} (© X (4k-1)
k=1 k=1 k=1

o) T_ b d=+3 Sn:_-_z".[ld—lf)i—(n—l)d]
Sk :lg[—& +f1)<(+3)] ~ 95
1,) T =5 d=4 .- 83_____25‘_&_[2><5+[8—l)4 o Vi
) T-3 d=k
i . %[be + (V\~,)4] = _3_[6+4m-4] |

A _g_[zm +Z} = n[:va—l]

11 The first term of an arithmetic series is 7, the common difference is 2 and the sum of the first » terms is 247.
Find the value of n.

T=1 d=2 &= A[ZH t-1)2] = 247
2

noon (I +2n0-2) = 494
a4=> h(ZVl'HZ):: L4
s N (M+6) = 24T om0 MPtén- 24720

A =36 +4x 241 = 32°

.'. n:: "é+32 = '2)
2
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14 Find the sum of the integers between 0 and 101 that are:
(a) divisible by 2 {b) divisible by 5 (c) divisibleby2and5 (d) divisible by 2 or 5 but not both.

5 Tin o ﬁ = 230 = 2x 50(50+) _ 2550
n=0 2-

}’)TRMMZ_. VL:SZ:\A:: & % 20(22.?+l)=]0,50

—
_-'

C/ Wi b 7 B = lOZl n = lelo(lOH) 550

7.2

n_—O

d) m'n S by 2t4+5+6+8+ |2+|4+t5+|6+|3+zz+zz,+zs+ze+zg+.._
S<[orbtbrgrehbich 18+ 242426 484 g B is+asts.]

S=]|2550 - 550 + [ 1050 - 550]
S = 2,500

7N

16 The sum of the magmtudcs of the angles of an 1rrcgular pentagon (five-sided polygon) is 540°. The
magnitudes of the angles form the terms of an arithmetic series. If the largest angle has a magnitude of 136°,

find the magnitude of each of the other four angles.

85:54‘0 Tr\:TM-(n—IM T.5’== |3>6:T,+K5‘-—I)CL

Ss- 5 LZT +(5—-MJ [ZTH”'} TS TgZIJTfLi\M

_136-T,
540 = .ZE[ZT. +[(36—.TJ] e

9216 = [T +136]
B d=136-T _ [56-80 _ |4
=80 4o ; = -

T, =14 T4 =08 Ty =12 ad Ts= 136
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21 The track of a vinyl record is in the shape of a spiral curve, but it may be considered as a number of concenuu
circles of minimum and maximum radius 5.25 cm and 10.5 cm respectively. The record rotates at 33—
revolutions per minute and takes 18 minutes to play from start to finish. Find an approximation to the length

of the track.

5 Modi e = 18% 335_1._—;600

CTzlwxd2S Teo0 < 2T 105
Zﬂ‘x 08 « ZT‘XSZY Zn‘x 21 _ 2Iw

‘&e_l WOO -—Tl
600 - | 54 7296 118
Sa = 600 [2xT, + (00 -1) x Zln—]
o 1198

'Séob _ 30 [21T + 5% X%H
S = 6300w [2] = 50T 2 207 m

22 Given§, = 3n* = 11n, find T and hence show that the series is arithmetic.

Sn ::.BVLI-— “ AN
Spi = B(n-)"= t(n-1)

Sy — Suct = [Bnr = lla)-[Bn*=En +14]
S

T,=12-lb=-2

Waﬁ% Tn = Ta-1 = (b0- k) - (6(n-1) - 1%)
= G - Iy — (6n-20)
S B sz b aikeehi

———”’:65_&
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27 Find the first three terms of an arithmetic series in which the fifth term is three times the second term, and
the sum of the first six terms is 36.

. = 6 T, +(6-1)A
Ts=3xT, Se =36 E[Z +( )J

d_—_—_TS"TZ :ST?—“T?—____,Z.Tz. aﬁeoT:._ﬂ‘f‘A-
i . - wo T =Ta-d

So 36;5[(rr%>z+5x%§,]
IZ:.-%TZ-MO_T,_ ST, =36 _3

Y

5 I3

Pl ® =D
5
. T, =3-2 =| T,=3 and Tza=9

28 Logs of wood are stacked in a pile so that there are 15 logs on the top row, 16 on the next row, 17 on the next,
and so on. If there are 246 logs altogether:

(a) how many rows are there (b) how many logs are on the bottom row?
St = 246 :.r.\_[zx15+/n~:)xa] -:A[n +29)
7 .5
sonEE 240 = 492 N==29%955 = |2 rows.
Z

Tn:T|+/Vl~)>X‘ _15+n-1 = n+ Ik

LSO le_:: |2.+“l‘ = 26
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30 How many terms of the series 6 + 10 + 14 + ... must be taken to give a sum of 8807

Ti=6 d=¢4%
S = %\:[Zxé + (n-1 xlf] ):4n+8] = n(2n +4)

Int 4 b —880 = O a0 N*+2n —440 =0

A b vhxiio =42 n=—2:42 _ 20

S 20 Toue

32 Find thesumof: (a) the first n odd positive integers (b) the first n even positive integers
(c) the first n positive integers, and find this value of n if the sum is 210.

Y Thio z.{zki) 2_2.& > L2 s =1

Rz 2
Y\ ::'.ﬂ?'
b) Thio Z_z&sZz_&=Zx“"+')=n(+)—-vx2+V\
k=1 k= z
Mo é%*“"“)
=| 2

40 N=20
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34 Cans of fruit in a supermarket display are stacked so that there are 3 cans in the top row, 5 in the next row, 7
in the next row and so on. If there are 10 rows in the display, find:

(a) the number of cans in the bottom row (b) the total number of cans in the display.

T T +(-)d = 3+(-02 = 2n+I
To=2 x 0O +1 = 2]

35 The first term of an arithmetic series is 5. The ratio of the sum of the first four terms to the sum of the first ten
terms is 8:35. Find the common difference.

T=s Sy .8 _ £[2x5+(04) _ afora)

S B5 l%[Zx5+(IO—I>dJ _‘5('0”‘"‘4)
4D(IO+‘I&) _35x2 (10+3 4)
s L(I0+%) = F (IO b2

s |54 - 30-40 =20 .. d=2

U
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