Sequence and Series Lesson 10
I
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Find §,, the sum to n terms, of 1 + 1 + (3) -- (3) +

February 20, 2013

and hence find §__, the

----- O

sum to infinity of the series.
Find the least value of i such that S__ — §,, < 0.001.

gk;:_a/(l;_rr_") a=| r:Li n="
=
Sp= W=C)) = LO=B) =) (1 (4)")
| = Vg /2
~ A [ So= A = A=
Seo (=Y © (l-—-l’7,) (12)

S = S 2 D-00)
Subtract 2

divide by -2 & change inequality
Subtract 1

change signs & inequality

699 0.0005 =)0-9L5
A

Section 4.6

1st difference constant

2nd difference constant 7, = an’> + bn + ¢

3rd difference constant

7 2-20-(k)) < o0-00
“2(1-&)) « - (-999
- > 0-9995
"12'“ > -0-000%
('g_)“ = (0005

> (Jz'_)" < pooeS 2 N=|]

Number Patterns

To find a

a = 1st difference

Pattern
T,=an + b
2a = 2nd difference

T,=an®*+ bn*> + cn +d 6a = 3rd difference
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—(Example 1 )

Express the nth term of the number pattern —1,13,51,125,247 .... asa

cubic polynomial.

st D

et D
a=1 3™ D
Cubic

= 6a= 3rd difference

get 3 equations
to be able

to solve

for 3 unknowns
b, cand d.

Solve

—®

0

General expression

Cubic polynomial

T' T‘L T}
=l 1 5, s 24w
14 38 +Y4 122
24 36 4g
(2 2

ba=12 3 a=2
Shage - an® +bn* + cn +d
D 2+ bn?*+en +4l

Ti= 20) + by +c() +d= -
2+ }o+c+ol=4-rl
brcrol =-3 O

To= 200 + ()t c(2)+of =15
6 +Ub +2¢c +4 =17
Yo tae+d = -3 @

To= 26) + b(3)*+ c()+d = 5l
54 + 9b + 3¢ +d =5
Qo + 3c +4d = -2 @

btc+d=-3
b +t2e +o=-3 @
b +3c+d = -3 O
o ® 3 c=b
o ®

W +2RBL)=0
Ko -6b=0
L =0

Sb+c =
fbt2c =

? b=o
c = 3() 3 c=o

bt+to+od =3 2 d=3

2+ bn?+en + o

_ lh’! ,_3
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6. Each of the following number patterns can be written in the form an® + bn*+ cn + d.
Find the values of a, b, ¢, and d in each case:

(@ 6.27,74,159,294
(i) 3,-1,-1,9.35

(iii) —1,2,17,50,107 T T
. A s B A
I3
Differences D 2 l;_-z %}g S’E
V2

12 2
for cubic 6a= 3rd difference as? éq =] 2 qg=27

cubicshape | gn®+bn* +cen +ol = W + bn*+cn +a

T= | 203+b()+cl)+d =t
2+ tc+d =6
b+tc+d =4 O

T= 203 + b + c(2) +d =2F
I + 4b + 2¢ +et =2F
4y + 3¢ +o = Il

T= | 203 + b @)y +c()rd=¢

3
+ -
M rincdtat e

Solve Io+c+0(=‘-f )

Yb+ Qe to =1 @
b 43¢+ d=20 (®

- G-0 b +¢ =F =

= 3 tc=F ®
-0 | 8btac=Ilt > 4btc=% ©
©’® > b:l
~® 2 W+ =¥ 3 c=4

~0 2 ) +U4 +d =4
S+d=4% 3 d=-\

cubic shape | Jw! + bn™ +cn +ol

=Ind ¢t +bn -1 s
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6. Each of the following number patterns can be written in the form an® + bn+ cn + d.
Find the values of a, b, ¢, and d in each case:

(i) 6,2774,159,294
3,-1,-1,9,35

(i) —1.2,17.50,107 T T
3 -l ~| 2 IS
| DA -4 lo 26
Differences Dy ¥ o (6
v3 . L
for cubic 6a= 3rd difference a;7 é,ﬂ = L =2 Q= [
cubic shape | gn® +bn* +cn +ol = N+ bp*rcn+a
To= | 0¥+ b))+ ) +d = 2
|+ b+c+d=%
bte+d =2 O
T= | (2 + b(2)* tel2)+d =~
8+ Ub + 2¢ +o =-1
Ub + 2c +d =-9 e
T= [ (3 + b()™ ¥ c)+d>-]
2% + Gb+ 3c + d=-|
ib +3c +d=-28 (9
Solve b +c+d =2 ()
Ub + 2¢ +d =-1
Qb + 3¢ ol 228 (
- 6-0 3b +c = -]l ®
®-0 Qlo Y 2= -30 3 Ubtc=-I5®
@—@ > IO = -4
l0) 2 3CG¢)+e=—
-2 +c =-—Il 3| cen=|
O 2 4+ +d=2
-2+ 0 =2 2 d=§5
cubic shape n3 + b + o + 0l
=N -tn*+rn+5 s
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6. Each of the following number patterns can be written in the form an® + bn’+ cn + d.
Find the values of a, b, ¢, and d in each case:

(i) 6,27.74,159,294
(i) 3,-1,-1,9.35

~1,2,17,50,107 T T Ta
- 2 I+ So 1 b3
Oift D 3 IS 33 s¥
ifferences Dy (2 I8 24
v3 b b
for cubic 6a= 3rd difference a=7 éq’ L 2 qa=|
cubic shape | gn® +bn* +cn +ol = N°+ln>+chtd
To= (2 + b))+ cQ)+d= -]
| + b +c + o =-1I
bte +d =-2 ®
T= (2 + b(2)* +ca)+o =12
§ + U4b +2¢c +ol =2
4L +2c +d=-L B
T= G+ b()* + <(3) + =13
2¥ 4+ b Y3c+d =7
WA +3c+d=~-lb
Solve b + ct+td=-2()
Ub + 2¢ +d =-6 B
Ab + 3¢ +ol =-lo
. G- 3b+c = -¢% ®
®-0 b t2¢ = -8 S 4btcz-¢ ©
®-® > b=o
0] 2 30)tc=-% > c=-4
d =12
cubic shape | 13 4 L2 4+ cu + ol
= nd-bn +2 /
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