MEMO 2023-12ED-00003(1) Arithmetic series

(1)  Calculate:

@ 5+ 8+ 11 + 14+.......... to 16 terms
a=>5 S, = g[Za + (n — 1)d]
d=8 - 5=3 S16 = 52X 5 + (16 — 1)(3)]
n = 16 = 8[10 + 15 x 3]
Sn =7 Sl6 = 440

(b) 36 + 31 + 26 + 21+.......... to 34 terms
a= 36 S, = §[2a + (n — 1)d]
d=31 - 36 = -5 Sz = 2[2% 36 + (34 — 1)(-5)]
n = 34 = 17[72 + 33 x 5]
Sn =7 534 = —1581

()9 + 12 + 15 4+ 18+4.......... + 264
a=9 T, = a+ (n - 1)d
d =3 264 = 9 + (n—1)(3)
n=7? 264 = 9 + 3n — 3
T, = 264 258 = 3n
S, = ? ~ n=86

Sn = E[Za + (n — 1)d]
Sgs = 512X 9 + (86 — 1)(3)]

= 43[18 + 85 x 3]
86

Sge = 11739 or Sge = 519 + 264] = 11739
7
(d) z 4k — 1)

k=1
Sequence: 4(1)—1; 4(2)—1;43)—-1; ...... ; 4(7) -1

=3;7;11; ... ;27
a=3 S, = g[Za + (n — 1)d] or S, = g[a + 4]
d= 4 S; = 2[2x3 + (7 — 1)(4)] S; = 2[3 + 27]
n=7 = 3,5[6 + 6 x 4] S, = 105
g =27 S, = 105



€ -7 — 2 4+ 3 + 8+.......... + 123

a= -7 T,=a+ (n - 1)d w8, = g[z.a + (n — 1)d]
d =5 123 = -7 + (n—1)(5) Sz7 = 22X =7 + (27 — 1)(5)]
n=7? 123 = -7+ 5n— 5 = 13,5[-14 + 26 x 5]
T, = 123 135 = 5n S,; = 1566

12

B —-n)
0 2
Sequence: 3 — (3) ;3 — (4); 3 — (5); «.eune ;3 — (12)
=0;-1;-2; ... ; =9
a=0 Sp = 3[2a + (n — 1)d] or Sn = 3la + {]
10 10

d=-1 S10 = 5[2%0 + (10 — 1)(-1)] S10 = 510 + (=9)]
n =10 = 5[0 + 9X—1] SIO = —45

/Q = —9 SIO = _4‘5

S, = ?

() —66 — 64 — 62 — 60 —.......... — 22

a=—66 T.=a+ (n — 1)d W S, = g[Za + (n — 1)d]

d =2 —22 = —66 + N —1)(2) Sy = ?[Zx—ee + (23 - 1)(2)]
n=7? —22 = —66 + 2n — 2 = 11,5[-132 + 22 x 2]
T, = —22 46 = 2n S,3 = —1012

S, = ? ~ n=23



R n
(h) n if S (3k — 2) =92
k=1
Sequence: 3(1) — 2 ;32)—2 ;33)—2; ...... ; 3(n) — 2
=1:4;7; ....
a=1 Sp = 3[2a + (n — 1)d]
d=3 9z=§[zx1+(n—1)(3)]
n=>2? 184 = n[2 + 3n — 3]
S, = 92 184 = 2n + 3n? — 3n
0=3n* - n- 184
0=C38n+23)(n—- 8)
n=—§N/a(neN0) or n=8
300 i
0 3 (5)
i=1 2
Sequence: L . &. & (300)
q L T e 5
=1.1,1% ; 150
2 2
1 300 1 1
a=: S300:T[2XE + (300 — 1)(5)] or S, =2a + {]
1 _ 300 1 _ 3001
d=: Ss00 = 50|1 + (299)(3)] Ss00 = 5|5 +150]
1
n = 300 = 150[1 + (299)(;)] Ss00 = 22 575
ﬂ, = 150 5300 = 22575
Sn =2
G nifo3 + 1,1 + 1,9 + 2,7 + .......... (tonterms) = 24,8
a=10,3 S, = g[Za + (n — 1)d]
d=0,8 24,8 = §[2><0,3 + (n — 1)(0,8)]
n=72? 49,6 = n[0,6 + 0,8n — 0,8]
S, = 24,8 49,6 = 0,6n + 0,8n%* — 0,8n
0 =0,8n% — 0,2n — 49,6 [x 10]

0 =8n% — 2n — 496 «—
0 = 4n*> — n — 248

0=0@ln+ 31)(n — 8)
n=_T31N/a(nEN0) or n=8



(2)  The n™term of an AS is 2n + 3. Determine:

() the first three terms of the sequence.

T, = 2n + 3
T, = 21)+3=2+3 =5
T, = 22)+3=4+3 =17
T; = 23)+3=6+3 =9
~5;7:;9

(b) the 18" term of the sequence.

T, = 2n + 3
T18 = 2(18) + 3
T18 = 36+ 3

o T18: 39

(c) how many terms in the sequence have a sum of 4 352.

S, = g[Za + (n — 1)d]
4352= 2[2(5) + (n — 1)(2)]
8704 = n[10 + 2n — 2]
8704 = 8n + 2n?
0 =8n + 2n* — 8704
0 =2n* + 8n — 8704
0=n%+ 4n — 4352
0=(mn+ 68)(n — 64)
n+68=0 or n—64=0
n=-68 N/a(n € Nj) or n= 64
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(3)  The following is given: 22(3 - 3t)
t =

(@) Write down the first three terms.
T, = 3-32)=3-6=-3 - T,=-3
T, = 3-33)=3-9=-6 - T,=-6
T; = 3—-34)=3-12=-9 - Tz3=-9

(b) Determine the sum of the series.

a= -3 S, = g[Za + (n — 1)d]

=-3 S10 = 512X -3 + (10 — 1)(-3)]
n =10 = 5[-6 + 9 x —3]
S, = ? = 5[-6 — 27]

SlO = —165



