Series

Solutions

Arithmetic Sequences & Series
Geometric Sequences & Series
Sums to Infinity

Sigma Notation

Arithmetic Sequences & Series
u, =5n+2
u, =5(1)+2=7
u, =5(2)+2 =12
u; =53)+2=17
u, =5(4)+2 =22
a=7andd =5

U, =9—-2n

u, =9-201)=7
u,=9-22)=5
u; =9-2(3)=3
u,=9-24)=1
a=7andd = -2

u, =n—10

u, =(1)—-10=-9
u, =(2)—-10= -8
us; =3)—10=-7
u, =(4)—10=-6
a=-9andd =1
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Xp=4n—2

Writing out the first 5 terms of the sequence gives 2,6,10,14, 18, ..

d=4
Letn = 15to givea;s = 2 + (15— 1)4
=2+ 56
= 58
Letn = 20 to givea,, = 2+ (20 — 1)4
=2+4+76
=78
Xp=3n+5
Writing out the first 5 terms of the sequence gives 8,11,14,17, 20, ..
d=3
Letn = 5to giveas =8+ (5 —1)3
=8+12
= 20

Or we can just read as from the list of terms above
Letn = 8to giveag =8+ (8 —1)3

=8+ 27

=35

x,3x,5x, ...,35x

a=xandd = 2x

Thenu, = x+ (n—1)2x

Set this equal to the final term in the sequence:

x + 2nx — 2x = 35x

2nx = 36x
2n = 36
n=18

So, there are 18 terms in the sequence.
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a=14andu, = 32
u, =14+ (n—-1)d

Set this equal to u, = 32:
14+ ((4)—1)d =32
14+ 3d = 32

3d =18

d=6

S0 == (2(3) + (20 — 1)4)
=10(6 + (19)4)
=10(82)
= 820

S1a =7 2(5) + (14— 1) (—4))
= 7(10-52)

= —294

64+62+60+--=0
a=64,d=-2,S,=0

S, = §(2a + (n—1)d)

n

~(2(64) + (n—1)(-2)) =0
2(128—2n+2) =0
>(130-2n =0

n(65—n) =0

n=0or 65

So, the number of terms is 65

S=2+4+44+6+8+--(50terms)
a=2,d=2,n=050
Sp == Qa+n—-1)d)

S = ?(2(2) + (50 — 1)2) = 2550
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Geometric Sequences & Series

5,15,45,.. 1,p,p%.
a=5andr =3 a=landr=p
u, = 5(3)3 =135 u, = 1(p)3 = p3
us = 5(3)* = 405 us = 1(p)* = p*
ug = 5(3)° = 1215 ug = 1(p)5 = p°
3,6,12,24,48,..
a=3,r=2

Letn = 8, to give ag = 3 x 27
=3x128
= 384
Letn = 12,to give a;, = 3 x 211
= 3x2,048
= 6,144

2,6,18,54,..

a=2,r=3

Letn = 6,to giveag = 2 x 3°
=2x243
= 486

2,6,18,54,..

a=2,r=3

Letn = 8,to givea, = 2 x 37
=2x2,187
= 4,374

1,—-2,4,-8,..

a=1,r=-2

Letn = 6,to give ag = 1 x (—2)°
=1x—32
= =32

1,-2,4,-8,..

my guy.com



a=2r=3

Letn = 8,to giveag = 1 x (—2)7

=1x—128
= —128
ar® =32 (D
ar? =4 (2)
ar® 32

—="=8=r’=8=r=2
ar 4

Substituting r = 2 into (2) gives
a2)?=4 =a=1

1+2+4+8+--(8terms)
a=1r=2andn=28

_1(28-1)
To2-1

= (2°-1)
=256-1
= 255

Sg

729—243+81—---—§
a=729r=—=
3

The nth term is — % and the nth term is given by ar™!

So,—% =729 (— %)n_l
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2
1-3

= 14.4147

a=aandr =3

B a(\/glo -1
S0= "7
_a(243-1D(3+1)
T (WB-DEE+D)
_ 242a(\3+1)
- 3-1

=121a(v3+1)

Sums to Infinity

a=10and S, = 30

10

= 30
1-r
10 = 30(1 —1)
10 = 30— 30r
30r = 20
2
r==
3

= -3
1-7
—-5=-3(1-r)
3r=-2
2
r=—=

Sm=60andr=§
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S3=9and S, =8

a(1-73)

S3=———7=9 (D
a
Soo - 1—7 - 8 (2)
Substituting (2) into (1) gives
8(1—-r3)=09
1-r3=2
8
r3=—2
8
1
r=—=

So from (2), a = 8(1 + %)

a=12

Sigma Notation

> (Br+1)=44+7+10+13+16 =50
55:50

6_3r2=3+12+27+48+ 75+ 108 = 271
S, =273

24+4+6+8=Y7_,2r
S4_=20

2+6+18+54+162=3>_,(2(3)1)
S = 242

30 3N _aal 1
20, (5r—2) =442+ + 1492
a=44§, | = 149%, n =22
Sp2 = 2 (445 + 1493)
522 == 2134
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