Arithmetic Sequences - Year 2 Core

1. In an arithmetic series

e the first term is 16
e the 21stterm is 24

(@) Find the common difference of the series.
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(2)
(b) Hence find the sum of the first 500 terms of the series.
(2)
o) LKzoazlb Uy, * o+ 10 = 2Y Q <« w=oa=+la-Nd
6+ 200\ = 29
0d.= 9
0{"31 -=0.4
20
SO0
b S = = 2()+ (500 -1)0.4 [
7 Y <Y< [ [*S ! 7 J
A~
= 57,900 @ N Sp= [ ga s (a-)d
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2. (i) In an arithmetic series, the first term is a and the common difference is d.

Show that

S = g [2a+ (n— 1)d]

&)
(ii) James saves money over a number of weeks to buy a printer that costs £64
He saves £10 in week 1, £9.20 in week 2, £8.40 in week 3 and so on, so that the
weekly amounts he saves form an arithmetic sequence.
Given that James takes » weeks to save exactly £64
(a) show that
m—=26n+160=0
(2)
(b) Solve the equation
n—=26n+160=0
1)
(c) Hence state the number of weeks James takes to save enough money to buy the
printer, giving a brief reason for your answer.
0y

() S =o+ e+ +(o+d+d)+ ...+ (a+ (a-Dd) ©

J/ (everse avdor of tesvS

S = (a+ (n-Nad) + (a+ (n-2d)+... +a
add. sequences by 0dding. paics of fesms in

ench posihon
15 =(o+or(n-Dd) + (a+2dro+h-Dd).. O
{lorrevgfs\nj
+0.ddmj

1700 + (-0 + 2a.+(n-Dd ...

/AN
15 = n x (La+ (n-)d)

S = -'Z(\ (2o+ (n-1Dd) G)as (eq/uiled..
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(W) =10 — firsk torm
d=9.9-10=-0-g ¢ Common difference

(2x10 + (n-Dx-08) ©

p‘:

b4 =

1278 = N (20 - 0-8n + 0-])

123 = 108 n — 0-8n”

0-¥n*- 2003n + 178 =0 | 0%

(" - fba + 160 = O aS required. 0]

(1) (n-10)(n-1b) =0 &— or use coloulator | guodiakic equation
" n=10 gad n=lb O

c 10 poeels - 10 he vl lhove Swwved. en wvion
SO he wouldn't b sove b e w 0
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3. Asequence of terms a;, a,, a,, ... is defined by

(@) (i) Show that this sequence is periodic.

(ii) State the order of this periodic sequence.

)

(b) Find the value of

(2)

a) i d, -3
0, - 8-3 =5
q3 :8-~5 =3 (-O
Gy : 8-3 = 5 ( This sequence is pe.ﬁod.io)

() The order is 2 (7)

A4

g5
b)Z dn = 3+5 43 +51...-.. +3
n=y

43 x 3s - 129

49 x 5; = 210

Total = 129 + 210 - 319

.1

:'2 da 433“ m

n=4 =~
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4. (a) Express 2 cosf + 8 sinf in the form Rcos (6 —a),where R and a are constants,
R>0and 0<a< %

Give the exact value of R and give the value of « in radians to 3 decimal places.

3)
The first three terms of an arithmetic sequence are
CcOoSX cosx + sinx cosx + 2sinx X #nw
Given that S, represents the sum of the first 9 terms of this sequence as x varies,
(b) (i) find the exact maximum value of S
(i1) deduce the smallest positive value of x at which this maximum value
of §, occurs.
3)
n) 2¢osO +Tsind = Reos(O—x)
> Rcos©cosx + RSiaB siax
Reosa=2 3 R={22+3* = y7 ©
Rsiax = 3 3
boap= 7 DXz 1.326 cad (2dp)

® Q
D 0 Se=7(Zoar(@-0d)  o- cosx
= LI.S( 2cosx +Esinx ) .
=4.9 x2J7 cos(0Q - .32¢)
mox Sq 1s aMea cos(B-1.526) =1, and Sq= Y.5x207
mox Sq= A7 Q) “
(i) cos(® -1.326)= |
6 -1.326 =0

0=13260





