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IN THIS INVESTIGATION YOU WILL :

*

*

*

Learn terminology and symbols that you can use in sequences and series.
Guided step for step in solving typical problems.
Tested with each problem.

QUESTION1

1.2

1.3

©

Calculate the sum of the first 4 terms of the series w& =2k —1.

Sp=120)-1+[20) -1+ 200 —%{é‘_) —1]
= O

S, can also be written as: 6‘\‘

4
z 2k—1= 2(1)—1]@%—1“[2(3)—1]+[2(4)—1]

&
Calculate tl@@owing:

5
Z3-2T
r=0

(1)
(1)

(1)

()
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14 How many terms is in:
1.4.1 theseriesin 1.3?
1.42 Y8 .3k

143 Y8 .3k

1.5 Give a general expression for the number of terms in the series:

ms is in the series.

m of the series. O
_ &
: (1
>

otation.

&

2.2 Write the series (—=3) + (—1) +6—%\9& .-+ to n terms in sigma notation.

66
\9’0
QUESTION 3: The sum of&(ﬁ etic series.
Given: 60

S, = g[Za + (n—1)d]

3.1 To calculate the sum of the first 20 terms of the series 2+5+ 8+ 11 + ---:

3.1.1 Givethevaluesofa,nandd..

3.1.2 Calculate now the sum of the first 20 terms.

(1)
(1)
(1)

(1)

[9]

()
()
(1)

3)
(8]

(1)
(1)
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3.2 Consider the series2 + 5+ 8 + ---+ 158

3.2.1 Determine the general term T, of the series. (1)
3.2.2 Calculate the number of terms in the series. (2)
3.2.3 Hence, determine the sum of the series. (2)
3.3 To calculate how many terms of the arithmetic row, 3; 5; 7; ...... must be added to be equal to 440:
3.3.1 Give the values of a andd. (1)
3.3.2 Hence, determine the value for n. (2)
3.4 A supermarket stacks the cold drink bottles in a triangle on top of each other. One bottle at the top, two
bottles in the second row, three bottles in the third row and so on. A group of campers enter to buy the
first 5 rows of bottles. How many bottles are left if the last row had 20 bottles? (3)
[12]

QUESTION 4: The sum of geometric series.

Given:
a(r—1 T, T
T, = ar™? Sn=%;r¢1 where r=T—j=T—z
4.1 Determine the sum of the first 15 terms of the series: (2)
2 r 246+
3

4.2 Consider the ending series: 256 + 128 + 64 + 32 + --- 4+ 0.25
4.2.1 Give avalue for aand r and hence T,,. (1)
4.2.2 Calculate n, the number of terms in the series. (2)

4.2.3 Hence determine the sum of the ending series. (2)



4.3
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To calculate m .

o1

— k:
g — (" =1275
k=3

4.3.1 Calculate aandr. (1)
4.3.2 Determine the number of terms. (2)
4.3.3 Calculate m. (3)

[11]

QUESTION 5: The sum to infinity of a convergent geometric series.

5.1

5.2

5.3

Choose the correct option between the brackets:

5.1.1 When a geometric series converge, each consecutive term must be (smaller/bigger) than the

previous one. (2)
5.1.2 Therefore(r > +1 ; -1<r<1) (1)
Given:

a
Seo = 1—7r

. .5 e
5.2.1 The second term of a convergent series is 5 and the sum to infinity is 10. Calculate the constant

ratio. (4)

Given: 0.23 (Write as a normal fraction)

5.3.1 Write the decimal as a geometric series. (1)
5.3.2 Calculate aandr. (1)
5.3.2 Calculate the sum to infinity. (2)

(10]

Total: [50]
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Grade 12

INVESTIGATION 1

QUESTION 1
11 111 S3=7+8=15 (1)
112  S,=15+11=26 (1)
12 Ty =2k-1. (1)
Sp =121 - 1]+ [2(2) - 1] +[2(3) = 1] + [2(4) — 1]
=14+3+5+7
=16
1.3 2)

5
23-27"=3-2°+3-21+3-22+3-23+3-24+3-25
r=0

=3+6+12+24+48+96
=189

14 The number of terms in:

141 theseriesin1.4is 6 (1)
142 Y8 3k is 8 (1)
143 Y8 .3k is 6 (1)
1.5 The number of terms in the series: (1)
n
Z3k isn—(m—-1)=n—-m+1
k=m

[9]

QUESTION 2: To write the series in sigma-notation
21 Given: 14+5+9+ 497
2.1.1 The first difference is constant. — Arithmetic series.
Generalterm: T,, = a+ (n—1)d
a=1;, d=4
“aTy=1+Mn-1)4
=4n -3 (2)
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2.1.2 Thelasttermis 4n —3 =97

4n =97 +3
— 100
T4
=25 (2)
2.1.3 In sigma notasion: (1)
25
z 4n -3
n=1
2.2 -3+ (CD+3+9+- (3)
+2 +4 +6
+2 +2

Second difference constant:— Quadratic number pattern .. T,, = an? + bn + ¢
2a =2 ~a=1

3a+b=2 “sb=2-3=-1

a+b+c=-3 ~1—-14c¢c=-3 +~c=-3

[8]
QUESTION 3: The sum of arithmetic series:
3.1 To calculate the sum of the first 20 terms of the series 2 +5+ 8+ 11+ ---:
311 a=2,n=20andd = 3.. @)
31.2 S, =2[2a+ (n—1)d]

20
S20 = 7[2(2) + (20 —1)3]

=10(61)
=610 (1)

32 Given:2+5+8+--4+158
321 T,=2+(n—-1)3=3n-1 (1)

322 3n—-1=158
3n =159
n=>53 (1)
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3.2.3
n
Sy = E[Za + (n —1)d]
53
= 7[2(2) + (53 — 1)3]
= 4240 (2)
3.3 To calculate the number of terms in the arithmetic row that will add up to 440: 3;5;7; ...
3.3.1 a=3andd =2. (1)
3.3.2
n
E[Za + (n—1)d] = 440
n
o [2(3) + 2(n —1)] = 440
n[6 + 2n — 2] = 880
2n® +4n —880 =0
n®>+2n—440=0
(n+22)(n—20)=0
n =20 n+ —22 (2)

3.4 The general term of therowis T, =n

The number of bottles that is left is:
20

Zn=6+7+8+---+20

n=6

The number of termsis 20 — 6+ 1 = 15
15
S5 =5 [2(6) + (15 = D(D)]
=195

There is 195 bottles left after the first 5 rows are sold

(3)
[12]
QUESTION 4: The sum of geometric series:
Given:
n
-1
T, = ar™?! S, = a”— 1.

#1 h _k_Ts
n 7 where r=—=

T, T,
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41 Calculate the sum of the first 15 terms of the series:

2
FH2+6+
_2_6_, L a2
r 173 an a=z
a(r™—-1)
L
2(315_1)
Sg=— "
3—-1
= 4782 968,67 (2)

4.2 Consider the ending series 256 + 128 + 64 + 32 + ---+ 0,25

421 a=256
128 64 1
"=256 128 2
n—-1
2Ty =256-(3) . (1)

1n\*1 1
422 256 (5) =2
- 28 . 2—n+1 — 2—2
8—n+1 =-2
n=11 (1)

4.2.3 The sum of the ending series is:

B a(r™—-1) .

n r—1

=511,5 (2)
4.3

r=2 (1)
4.3.2 The number of terms is:
m—3+1=m-2 (1)
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4.3.3 Therefore:

Sm-2 = r—1
0.52m"2 - 1)
oo 127.5 - ?
s 255 =2m"2_1
. 256 = 2m—2
28 — pm=2
8=m-—-2
m =10 (3)
[11]
QUESTION 5: The sum to infinite of a convergent geometric series:
5.1 5.1.1 smaller (1)
512 (-1<r<1) (1)
52 521 T,=aq-rl=2 and - =10
2 1-r
5
g =— ca=10(1-71)
2r
2> =10(1—1)
Tor 4
%5 =20r — 2012
~20r2—=20r+5=0
~(10r-5)2r—-1)=0
5 1
“r=— O0or r=-
10 2
1
=3 (4)
53  Given: 0.23
5.3.1 0,23 =0,23 +0,0023 + 0,000023 + --- (1)
532 a=023 and r=0,01. (1)
5.3.2 The sum to infinite is:
a
S =—; —1<r<1
1—r1
o 023
*®1-0.01
23
99

(2)
[10]



