MEMO 2023-12ED-00010(2) Geometric series

(1)  Calculate the first three terms of the GS with S, = 54 and T, = 12.

_ a _ n-1
S = T3 T, = a.r
a
54 = — T;
54(1-r) = a ~ 12 = a.r!
54 — 54r = =2 L - a
r r
54r — 54r? = 12
0 = 54r% — 54r + 12
0=9r>-9r+2 [+ 6]
0=@Br-2)3r—-1)
2 1
r=- or r=-
3 3
but a=2 a=2
r r
a=12+ a=12 +-
a=12x> a=12x3
a=18 a=36
~ Sequence: 18 ; 12 ; 8 ~ Sequence: 36 ; 12 ; 4

(2) ConsidertheGS: (k + 2) + (k + 2)2 + (k + 2)3 + .......
(@) For which value(s) of k will the series converge?

Convergent if: -1<r<1;r#20
r=(k+2)
-1<k+2<1 ;o k+2 + 0
-1-2<k<1-2 ; k+ -2
-3<k<-1 ; k+ -2

(b) Calculate, in terms of k, the sum to infinity of the series if it is convergent.

a

a=k+2 Seo = T
k+2
r=(k+2) Y Se T ooy
k+2
S = 1- k-2
S, = k+2

T k-1



(3) Calculate:

@ 2-— 4+ 8- 16 + ... + 512 GS
a=2 T, = ar"!
r=-—2 512 = 2x (—2)"1
n=7 52£ = (=2)n-1
T, = 512 256 = (—2)"1
(-2)% = (-=2)" 1
n-1=38 - EB < EE
n=29
a=2 S, = _‘19”
r=-2 5, = 22
n=9 s, = A=)
S, = ? So = 342
(b) —38- 355-— 33— 30,5— .... — 10,5 AS
a=-38 T, = a+(n—1)d
d=25 —-10,5 = —38+ (n—1)(2,5)
n=>7? -10,5+38 = 2,5n—2,5
T, = —10,5 27,5+2,5 = 2,5n
30 = 2,5n
n= 12
a=-38 S, = §[2a+(n—1)d]
d=25 Sy, = % [2 x (—38) + (12 — 1)(2,5)]
n=12 Si2= 6[—-76 +11x 2,5]

S‘n= ? 512 = —-291



(4)

(d)

(a)

2 2 2
-+ -4+ = 4+ ... to seven term GS
3 9 27
_2 _a@™-1)
a=j3 Sn = r-1
2(/1\7
r:l S7— 3<(i) )
3 -
2(/1\7
2H(z) -1
s D
)
2186
=2 = ===
Sn =7 S7 2187
12 1
z <—><3")
n=>5 2
.1 5 . 1 64 1 74...41 12 _ 243 |, 729 | 2187
Sequence.2x3 +2><3+2><3+ +2><3 >t t—+
... 8terms
_ 243 _a@m™-1)
2 Sn = r-1
243
==(38-1
r:3 oo S8: %
243
=(3®8-1
n=2_8 ng —2( 2 )
S,=? Sg = 398520

The third term of a GS is 3 and the seventh term is 15 % Calculate:
the constant ratio of the sequence.

- - 3
T; = 3 T, = 15

T; =a.r3-1 T, = a.r’ -1

3 2 ... @ 1513—6 = a.r® @
£ 00

]
Y]
H

81 _ w.r®
16 a. r2
81 _ ,6-2
16

but EB < EE

~
N|W
N——
IS
1
H
BN

3 .
r==+ B — =+ because exponent IS even



(b) the first term of the sequence.

Substitute r in @ or@:
a =3

2 3 _ 6
.r2 ...... @ or 15166— a.r
3 3 243
a.(x3) =3 a(t3) =%
9 729 243
a.>=3 =_ 2
4 64 16
a =3x:2 SN
9 16 729
4 4
a=- a=-
3 3
(©)  which term is equal to 76 22?2
a=§ T,=ar" 1
.3 ) 227 _ 4 3\n-1
r_iE S 76E - SX(iZ)
-1
n=2 19683:éx(i3
256 3 2
_ 227 . 19683 3 _ 3\~
Tn =765 f e xi = (1)
59049 _ 3\~ 1
1024 (iE)
3 10 3\~
(£3) = (3 but EB & EE
2 2
10=n-1
n=11
(5) Calculatenif 3 + 12 + 48 + 192 + .......+ tonterms = 1048575
_ _ a@™-1)
a=3 S, = p—
r=4 ~ 1048575 = -1
4-1
n=7 ~ 1048575 = XD
S, = 1048575 ~ 1048575 = X1
1048575 = 4" -1
1048576 = 4"
410 = 4n but EB < EE
n = 10



(6) Consider the series: 384 + 192 + 96 + 48 + .....
(@) Write the series in sigma notation.

a=384 T,=ar" 1!
1 ) B 1n—1
r=- £ T, = 384.()
n="? T, = 384.(27Hn -1
T,= ? T, = 384.(2)1 "
k

2 (384x 2l M
n=1

(b) Determine S, if possible.

a

S°° - 1-r
384
S, = 768
(c) Calculate Ty,.
T, = 384.(2)1 " - sien (a)
Ty, = 384.(2)1 12
=384.(2)~ 11
_ 3
Tz =

(d) Determine how many terms will have a sum of 762.

a =384 5, = =2
r=> 762 = 384(%(%_)2_ Y
n=2 762 = 384((%): -1
S, = 762 . 762 = —7682(@)" - 1)
=) -1
-
15 =0)
w5 = ()
ETE e
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