MONYETLA NOTES SEQUENCES AND SERIES 14/02/2026

June 2017:
QUESTION 3

Given the quadratic sequence: 0; 17; 32; ...

3.1 Determine an expression for the general term, 7, of the quadratic sequence.
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Which terms in the quadratic sequence have a value of 567

W 1%
33 Hence, or otherwise, calculate the value of Y7, -7, .
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Q3.1

First cifferences: 17; 15
Second dufference: -2
T =an’ +bn+c

= second difference L BE
2
3a+b=17 i
A-1)+b=17
b=20
a+b+c=0
~14204¢=0
c=-19

T.=—n"+20n-19
Q3.2
56=—n"+20n-19

n =20n+75=0
(n=15kn-5)=0
=30t n=1>5
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Q3.3
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=L+l + T+ L+ 1, +T, -1, -1, -1,,-1,, -1
‘(T, =T )+ T, ’Txc,“““fs -, )+ 1,

=1,

because by symmetry I, =1, - T, =1, ...

T,, = ~(10)" +20{10)-19
- 81 |
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QUESTION 3
3.1 Without using a calculator, determing the value of: i
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EXAMPLE:

1.1 Write inz notation

3;7;11; to20terms

a=3 d=4

T =a+(n-1)d
=3+(n—-1)4
=3+4n-4
=4n -1

1.2 Write in Z notation

3:6;12 to 20 terms

a=3;, r=2

ie. Z general term



32 Determine the value(s) of x in the interval
-] 22X 58 e will be arithmetic.

Q3.2

-1 :2sm3x ;5;..

2sm3x+1=5-2smix

xe[0

":90°] for which the sequence

4smix=4
sin3x =1
Ix=90"
x=30°
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2.2 Given a geometric sequence: 36 : -18 :
2.2.1 Determine the value of r, the common ratio.
. o
222 Caleulate n if T =——
4 096
2.2.3 Caleulate S,
2.24 Calculate the value of L1t 3+ Ts+Tr 4.+ Tep

T+T,+T + Ty +...+ Ty

4
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Q2.2.1 prap
r:ﬂ:_i S. :I%
36 2 36
02.2.2 =l—’ 3
n=]1 | 2
EF-“—"[ —% =24
Q2.2.4
i:sq.—l tn_i T +T,+ T +T, +...4+ Ty
4096 2 T, +T,+T+T +...+ Ty
1 1" _a+ar +ar' +..+ar™
16384 =| 2 | Car+ar’ +ar’ +..+ar™
4 - _a+ar’ +art + . +ar™
|—{ =|—%; Havar +art 4.+ ™)
ld=n=1 =;l.-
n=15
QUESTION 2
2.1 Given the arithmetic series: 5§ + 7 + 9 + ... +93

21.1 Determine the general term of the series, 7., in the form T, = pn +g.

.12 The given series represents the number of kilometres that an athlete ran
each week in preparation for an ultramarathon. The athlete ran 93 km in
the last week of the training programme. How long, in weeks, was the

training programme?

2.1.3 The athlete used this opportunity to raise funds for her high school. The
community sponsored her R10 for each kilometre run during the training
programme. Calculate the total amount that the athlete raised for her
school.
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QUESTION/VRAAG2

211 T =2n4+3 “In ¥}
(2
212 93=2n+3 v equating
90 =1n
45=n ¥ ANEWEr
(2
213 30+70+90+...+930 + convert to money
5. =2 [2(50)+ (45 -1)20] ¥ substitution
5, =R22050
Total raised = R22 050 Y answer
(3
?Ef-ff;‘f a0 930 OR/OF
N 4; tot +'convert to money
S, ==[30+930] v substitution
5. =R22050 v answer
Total raised = R22 050 (3
OR/OF OR/OF
3+T74+9+..493
5= adp) S+(d5-102
457 [2(5) + (45-1)(2] + substitution
5, =2 205k v answer
5, =R22050 « convert to monay
Total raised = R22 050 )]
OR/OF OROF
3+T4+9+..493
45 -
3y = T[5+93] + substitution
5. =2 205km ¥ answer
5., =R22050 ¥ convert to money
Total raised = R22 050 (3

The general term of a geometric sequence is

2.2.1 Write down:

(a) The first term

(b)  The common ratio

T Al

Calculate T, (Write your answer as a power of 4.)

223
= 1
223 Calculate Z”
A=l Yp
224

Consider the first 21 terms of the sequence T, =2"".

Calculate the sum of the terms in this sequence that are not powers of 4.

(1)
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(2)

(3)
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221a) | T=(2)"
T =8 va=%
(1)
221b) | r=2 vr=1
(1)
22232 T, =(2)" ¥ substitution
.1_." =j.-\. =|I1: #II
- _ ;1” ' ¥ AnsTWer (2)
223 1 1 1 .
b+ ¥ 5eT1es
g 16 32
a
5. =—
= 1-r
1
__8&8 L
= 1 ¥ substitution
=3
a8, = l ¥ answar
4 | @3)
224 B+ 473254+ 44" 5 g(2* —1)
i . W .
¢ _s 82 -1) 1604 -1 2.1
I | 4-1 vn=10
=16 777 208 — 5 592 400 16(4" -1)
=11 184 808 v —
4-1
v11 184 808
(4
OR/OF OR/OF
E—EE—_IEE+ ¥im=11
. _E':_il-“—].:' vr=4 .
o4 fE[Jf' -1)
=5, =11 184 808 1_1
v'11 184 808
(4)
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QUESTION 3

Given the quadratic sequence: 14 ; 9 ;6 ;5 ; ...

3.1

3.2

33

Show that the general term of this sequenceis T, =n —8n+21.

Two consecutive terms of the gquadratic sequence have a difference of 33.
Calculate the value of the larger term.

The value of m is added to each term in the quadratic sequence. Determine the
values of m for which only the terms between T, and 7, of the quadratic sequence

will have negative values.

(3)

(3)

(3)
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QUESTION/FRAAG 3

3l 4 .9 6 ; 5.
S S
-5 -3 -1
T e
2 2
da=2  3)+b=-5 1-8+c=14 v lg=1
a=1 b=-% c=121 v 31} +b=-5
T =n"-8n+21 v1-8+c=14
E)
32 T ==3+(n-1)2)
I =2n-7 ¥ general term
In-T7=133 v equating to 33
=20
ST, =217 -8(21)+ 21
T, =294 v ANSWer
(3
OR/OF OR/OF
T =T =(n+1) —8(n+1)+21-n" +8n-21 vT,-T
'+ 2n+1-8n-8+21-n"+8n-21=33 ¥ equating to 33
In-T7=33
=20
S L, =21y -8(21) + 21
I, =184 ¥ answer
(2
33 I.=T =14
Sld+mz0
m = —14 v —14
And T, =T,
S9+m<0
m < -9 v -9
=ldEma-9 v —ldim< -8
{3
[9]




