SEQUENCES AND SERIES (QUADRATIC NUMBER PATTERN

NOTES SEQUENCES AND SERIES:
1. Quadratic number pattern: (Second difference is a constant)

» GeneralTerm: 7, = an’ +bn+c
# There is NO formulae for the Sum of a Quadratic number Pattern:

>
So, consider the previous number pattern: ~ 2: 5; 10; 17; 26; ........
a+b+¢ — - 2 5 10 17 26
3a+b —P\j/ \5/ \/ \9/ ————p First difference
2a —» 2 2 2 ——— Second difference
It is clearly a quadratic number pattern because it has a constant second
difference. You can now proceed as follows:
2a=2 3a+b=3 a+b+c=2
sa=1 ~3D+b=3 S1404c=2
Sb=0 se=1
Therefore the general termis T, = n +0n+l=n"+1
EXAMPLE
6:15:x:45:.......... 1s a quadratic number pattern (sequence). Determine the
value of x.
6 15 x 45 (x=15)-9=(45-x)=(x=15)
\/\/y S X=24=45-x-x-15
=15 -
9\; \ x - x=24=60-2x
_ , , S 3x=84
(x=15)=9 (45-x)-(x-15) ‘
Sox=28
EXAMPLE

The constant second difference of the quadratic number pattern:
4:x0:8:v:20:........ 1s 2.

(a) Determine the value of x and y.

(b) Determine which term equals 125.

DO THE SOLUTION
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QUESTION 3
3.1 Consider the quadratic number pattern: 3;7;12; ...

311 Show that the general term of this number pattern is given by

1 , 5
T,=—n"+=n.
=" TR ()
3.1.2 What number must be added to T, sothat T, =13 5277 (4)

2.2 The following information is given about a quadratic number pattern:
T, =3,T,-T,=9 and T,-T, =21
2.2.1 Show that T,=111 (2)
2.22 Show that the general term of the quadratic patternis T, = 6n" —9n+6 (3)

223 Show that the pattern is increasing forall ne N. (3)
[16]

QUESTION 3
A quadratic sequence has the following properties:

¢ The second difference is 10.
e  The first two terms are equal, i.e. 7,=T,.

o T,+7,+T, =28
3.1 Show that the general term of the sequence is T, = 5n* — 151 +16. (6)

3.2 Is 216 a term in this sequence? Justify your answer with the necessary calculations. (3)

9]



SEQUENCES AND SERIES (QUADRATIC NUMBER PATTERN

QUESTION 3

It is given that the general term of a quadratic number pattem is 7, =n’ +bn+9 and the first
term of the first differences is 7.

3.1 Show that b=4. (2)
3.2 Determine the value of the 60" term of this number pattern. (2)
33 Determine the general term for the sequence of first differences of the quadratic

number pattern. Write your answer in the form 7, = mp +g¢. 3)
34 Which TWO consecutive terms in the quadratic number pattern have a first difference

of 1577 3)
[10]
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QUESTION 3/VRAAG 3
3.1.1 3:7:12:18
WoOAOW
First difT: 4:5:6
VO
Second diff: 1 ;1
2a=1
. | v 2a=I
a=—
2
Ja+b=4
3{l}+b:4 I
z v 3[5]+b:4
b=3
2
a+b+c=3
—+=4c=3 v I-+E+r=3
2 2 2
| (':ﬁ [3}
T.==n"+=n
2 2
ulL 13 51?:ln3 +£u v 13 52?:ln3+2”

2 2 2 2
n*+5n-27054=0 v standard form
(n=162)n+167)=0
n=162 or n=-=167 ¥ answers for n
T =13363
o T, +164=13527
164 must be added. v 164

) (4)
OR/OF OR/OF
T, =34 sum of 1" differences
135827 =3+4+5+...4+n v 13527 =3+4+5+..+n
n=-3+1

[+n]=13527 v n? +n=27060=0
n 4+n-27060=0
(n+]ﬁ51n—16?]=ﬂ v answers for n
n=164 v 164

(4)
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(QUADRATIC NUMBER PATTERN

2.2.1 H=3:,-1=9 andT,-T, =21l
3 12 33 66 111
NN NS N
g 21 33 45
f :\;f \r; v constant second diff = 12
¥ first differcnces ; 33 and
ST =3+9+21+33+45=111 45
(2)
OR/OF OR/OF
2a=12 y
a=6 constant second diff = 12
W6)y+b=9
h=-9
6—-9+c=3 _
]r; - 6{5}1 _l}{s}_l_ﬁ_ 111 'fsubitltlltﬁ 5 {2}
2.2.2 2a=12 v 2a=12
a==a6
3(6)+b=9 or Sx6+b=21 v 3(6) +b=9/5%x6+b=21
b=-9
6-9+c=3 v 6-9+c=3 (3)
c=6
T =6n"—9n+6
2.2.3 T' =120-9>0 v T,'=12n-9
n>§ /n>§
4

. T isincreasing for ne N

OR/OF
__b__ -9
2a  2(6)

3

n: —

1

~minat n=1for ne N
. T, is increasing for ne N

v increasing for ne N

(3)
OR/OF

b 9
2a 2(6)

3
4

v increasing for ne N

(3)

[16]
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MAY fJUNE 2023 [ MEIAUNIE 2023

QUESTION JVRAAG 3

il x:x T, ;...
o M
0 T,—=x
A
10
2a=10 la+bh=0 ¥ 2a=10
a=5 b=-15 Y3a+b=0
N=x=0=10
ST =x+10 v T,=x+10
2x+T, =18 ¥ 2x+T, =28
2r+x+10=28
Ix=18
x=6 vx=6
a+b+c==6
c=16 IEIJ
o T, =50 =150 +16
OR/OF OR/OF
2a=10 ¥ 2a=10
sa=3
I=a+b+e T,=4da+2b+c T, =% +3b+c
=5+h+¢ =20+ 2h+¢ =454+ 3h+¢
S+b+e=20+2bh+¢ YS5+bh+e=20+2b+c
bh==15
T==104c T,=-10+¢ T, =c YT ==10+c
v I, ==104¢
N+ 4+T, =-10+c-104c+¢
28 = 3¢ 20 V28=3c-20
c=16 ve=16 (6)
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(QUADRATIC NUMBER PATTERN

3.2 T, =5n" —15a+16
216=>5n" —15n+16 v equaling
Sn° —15a—-200=0
0 —3n—40=0 v standard form
(r=B)(n+5) =0
n=8 or n¥E-5 v n=8 (3
ST =216
19]
QUESTION 3/ VRAAG 3
a1 3a+b=T7 v 3as+h=T
3+b=7 v 3+ h=1T (2)
h=4
OR/OF OR/OF
TL-T,=1 /LT =T
4+26+9-(1+56+9) =T ¥ substitution (2)
bh=4
3.2 T =n"+4n+9
T, = (60 F+4(60)+9 " substitution
_ 3849 Answer only: full marks Y answer ()
33 14 ;21 ;30 41;
First difference: 7:9 ;11 ... + first difference
Common 2" difference: 2 v 2
T,=2p+5 Answer only: full marks Y 2p+5 (3)
OR/OF OR/OF
First difference: 7;9 ;11 ; ... v first difference
T =a+(n—1)d
v
TP=?+{p—l}{2} 2
T, =2p+5 v 2p+5 (3)
34 157=2p+5 Y157 =2p+5
p=176 v p=T6
.. Between T, and T, v T, and T, (3)
OR/OF OR/OF
T.u—l_?:|=|'5? I"I,Tﬁ-ﬁl_ir‘.'.l=]5'-i|l
(a+1% +4(n+1) +9— (0* + 40+ 9) =157
0 +2n+1+4n+4+9-—n" —4n-9=157
2n=152
n="76 Y n=76
- Between T, and T3, v T, and T, (3
[10]




