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TOPIC 1: Quadratic Pattern 
 

 
Activity 1
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4.2
p 18 28 4p

18 – p 10 4p – 28

c c

( )

10
303

102841810
102841810

=
=

−−=+−
−−=−−

p
p

pp
pp

7.1 29

7.2            
       
        
         

             
      

          
              

         

Solving (1) and (2) simultaneously.

Los (1) en (2) gelyktydig op.

         (1)  x  2

            (2)

     
    
    
     

         

                            1      5       11      19     29

                                 4      6       8         10

                                     2        2        2

2a  =  2        3a + b = 4     a + b + c = 1

  a  =  1         3 + b = 4       1 + 1 + c = 1

                     b = 1            c = -1

         

OR

7.3            or/of             (   )   
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3.1 45 

3.2 cbnanTn ++= 2

Second difference of terms is 2. 
a = 1 

4
73

73

=
=+
=+

b
b

ba

0
541
5

=
=++
=++

c
c
cba

nnTn 42 +=

4.1 The first differences are 1;  – 1; – 3;  –  5; …. 

These form a linear pattern 
( )

n
nTn

23
)2(11

−=
−−+=

4.2 Between the 35th and 36th terms of the quadratic sequence lies the 35th

first difference 

35th first difference = 3 – 2(35)  
                               = – 67 

4.3 Second difference of terms is  – 2 . 
cbnanPn ++= 2

a = –1. 

4
13
13

=
=+−
=+

b
b
ba

6
341

3

−=
−=++−
−=++

c
c

cba

642 −+−= nnPn

2)2(
64)2(

64

2

2

2

−−−=

−+−−=

−+−

n
n

nn

The function has a maximum-value of – 2  and therefore the pattern 
will never have positive values. 



6

Activity 

         

   

 

 

 
 

 

 

 

 
 

  

  

  

JENN: TEACHER

 

ANSWER

 

BOOKLET

 

PATTERNS, SEQUENCES

 

AND

 

SERIES
           

 

 

 
 

 

 

 

 
 

5

3.1 

First difference : xx −− 37;9;5  
Second difference :  x – 14; − 2x + 46 

                                
20
603

24614

=
=

−=−

x
x

xx

4    9    x    37 
             
  5   x − 9    37 − x   
             
   x − 14 37 − x − (x − 9)    

3.2 

543
5)1(4

and
4
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9212
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   6    6     

OR  
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Activity 

4.1 The second, third, fourth and fifth terms are 1 ; – 6 ; T4 and – 14  

First differences are:  – 7 ;  T4 + 6 ;  – 14 – T4 
So T4 + 6 + 7= – 14 – 2T4 – 6 
T4 = – 11 
d = – 11 + 6 + 7 = 2  or  – 14 + 22 – 6 = 2 

4.2  

T1 = 10 

T1    1   – 6  
          
  -9   -7    
          
   2      

Activity 

4.1 6  ;  6  ;  2  ;  – 6  ;  – 18  ;… 
First difference: 0, – 4,  – 8, – 12, … 
Therefore the next term is: 
– 18 – 16 = – 34 

4.2 6  6   2 – 6  

       0         – 4        – 8 

 – 4 – 4 

2
42

−=
−=

a
a

cbnnTn ++−= 22

)...(8
26

icb
cb

+=
++−=

6 = –8 + 2b + c 
14 = 2b + c …(ii) 
(ii) – (i): 6 = b  
  ∴ c = 2 

262 2 ++−= nnTn

4.3 

034203
0684062

2626838

2

2

2

=−−

=++−

++−=−

nn
nn

nn

( )

2
1173

2
)3420)(1(433 2

±
=

−−−±
=

n

n

n = 60  or   n = - 57 
                      not possible 

∴ 683860 −=T
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Activity 

3.2 Let V be the volume of the first tank.

.......
8
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524288
524287

2
11

2
11

2

19
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Yes, the water will fill the first tank without spilling over.

3.3.1 18)5(2 2 +−−= nTn

Term 1 = – 14
Term 2 = 0
Term 3 = 10

3.3.2 Term 5  OR n = 5   OR  5T

3.3.3 -14 0 10

14 10

– 4

Second difference = – 4 

3.3.4

0)3)(13(
03910
078202
012850202
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11018)5(2
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n < – 3      or      n > 13

Ν∈≥ nn ;14 OR Ν∈> nn ;13
13–3
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Let V be the volume of the first tank.

.......
8

;
4

;
2

VVV

V
V

V

V

S

=
⋅<


















−=

−


















−

=

1

2
11

2
11

2
11

2

19

19

19

.         



9

9

  

  

  

JENN: TEACHER

 

ANSWER

 

BOOKLET

 

PATTERNS, SEQUENCES

 

AND

 

SERIES
           

 

 

 
 

 

 

 

 
 

Activity 

2.1     399  ;  360  ;  323  ;  288  ;  255  
   
       – 39    – 37    – 35   – 33  
                
      2        2          2 
Let cbnanTn ++= 2

Then 

44042
440

42
3562  ; 36024  : 360

398  ; 399  : 399
1

22

2

2

1

+−=

=
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=+=++=
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=

nnT
c
b

cbcbaT
cbcbaT

a
a

n

2.2 

0)20)(22(
0440422

=−−
=+−

nn
nn

n = 22 and n = 20 
both terms 22 and 20 have values of 0. 

2.3 

21
)1(2

)42(

=

−−
=

n

n

At the 21st term, the lowest value is obtained. 

OR 

21
422
0  422

=
=
=−

n
n

n

∴At the 21st term, the lowest value is obtained. 

OR 

∴−−= 1)21( 2nTn

For n = 21, 11)2121(1)21( 22 −=−−=−−= nTn

For n = 21, the lowest value (= –1) is obtained.  
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Activity 

2.1  39 

2.2     3           9        17       27  
   
          6          8        10  
                
      2        2           

Let cbnanTn ++= 2

Then 

13

1
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3

3
6)1(3
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1
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2 −+=
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0)15)(18(
02703

26913
2
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The first value of  n  is 16 
The term is  3031)16(3162 =−+

Activity 

4.1 

r = 1 
s = 2 

17    10   5    2 
             
  – 7   – 5    – 3   
             
   2    2     

4.2 

2610)(
26

17101
17
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7)1(3

73
1

22

2 +−=∴

=
=+−
=++∴

−=
−=+∴

−=+
=
=

nnnd
c

c
cba

b
b

ba
a

a

4.3 

m10
26)8(10)8()8( 2

=
+−=d

  
   

4.4 Since the distance from P is decreasing for n < 5 the athlete is moving towards P. 
Since the distance from P is increasing for n > 5, the athlete is moving away from 
P. 

12Activity 

3.2 += 350T (4 + 10 + 16 + ... to 49 terms)

( ) ( )( )[ ]

7255
72523

614942
2
49350

=
+=

−++=T

10



3

2

  

  

  

JENN: TEACHER

 

ANSWER

 

BOOKLET

 

PATTERNS, SEQUENCES

 

AND

 

SERIES
           

 

 

 
 

 

 

 

 
 

Activity 1

Arithmetic Sequence and Series2TOPIC : 

2.3.1 

28
384

3)1(20101
)1(320

=
=

−+=
−+=

n
n

n
nTn ...2923 ++ to 14 terms 

868

]10123[
2

14OR]6)114()23(2[
2

14

=

+−+=

Activity 

2.3 [ ] [ ] ( )[ ] ( )[ ]
( )[ ] ( )[ ] [ ]
( )[ ] ( )[ ] ( )[ ] ( )[ ]
( )[ ]

( )[ ]dnanS

dnan
dnadnadnadnaS

adadnadnaS
dnadnadadaaS

n

n

n

n
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3
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1
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−=
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10; 6; 2; –2; –6; –10; –14; –18; –22; –26; –30 …
∴ 3011 −=T
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14or20

01420
02806
01120244

2441120

41102
2

560

12
2

2

2

2

−=
=+−
=−−

=−−

+−=−

−−+=−

−+=

n
nn

nn
nn

nn

nn

dnanSn

only20=∴n
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Activity 

3.1 

3
124

843
325132

)32()5()1()32(

=
=

+−=−
+−+=+−−
−−+=−−−

p
p

pp
pppp

pppp 3.2.1 First term = 1 – p = 1 – 3 = – 2  

3.2.2 2−  ; 3 ; 8 
Common difference = 5 

OR 
54)3(343 =−=−p

3.3 After the first term -2, all the other terms end in either a 3 or an 8.  
Perfect squares never end in a 3 or an 8. 

Activity 

4.1 Term Income Expenses Savings 
1 120 000 90 000 30 000 
2 132 000 105 000 27 000 
3 144 000 120 000 24 000 

30 000 + 27 000 + 24 000 + …+ 0. 

4.2 Savings = Income – Expenses 
Income in year n = 120 000 + 12 000(n – 1) 
Expenses in year n = 90 000 + 15 000(n – 1) 

11
300033000

1500015000120001200030000
)1(1500090000)1(12000120000

=
=

−=−+
−+=−+

n
n
nn

nn

∴ After 11 years. 

a = 30 000         d = –3000 

11
330003000

30003000300000
)3000)(1(30000

=∴
=

+−=
−−+=

n
n

n
nTn

∴ After 11 years 

OR 

4.3 
13250

)125(90000)125(12000120000
=

−+=−+
x

x

12
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2.1 

46
1844

447173
)4)(1(7173

)1(

=
=

−+−=
−+−=
−+=

n
n

n
n

dnaTn
2.2 

8183
]166[23

]1737[
2

46

][
2

=
=

+−=

+= lanSn

Activity 

2.2.1 16 2.2.2

27
1626

146148
)1(68

=
=

−=
−+−=

n
n

n
nTn 2.2.3 ( )[ ]

( ) ( )( )[ ]

( )( ) 0601693
014010113

14010113

140106182
2

12
2

2

2

>−+
>−−

>−

>−+−

−+=

nn
nn

nn

nn

dnanSn

When n = 60, Sn  = 10 140  

Smallest n = 61 

Activity 

3.1.1 www −−− 23;42;3
( ) ( ) ( )

7
284

3271
)42(23342

=
=

−=−
−−−=−−−

w
w

ww
wwww

3.1.2 Sequence is: 4  ;  10  ;  16
First difference / Eerste verskil = 6

3.2 += 350T (4 + 10 + 16 + ... to 49 terms)

( ) ( )( )[ ]

7255
72523

614942
2
49350

=
+=

−++=T

OR

( )
5
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43
3
62
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=+
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=
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b
b
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a
a

( ) ( )
7255

5505503
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5
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3

2
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2

=
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=
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c
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Activity 

2.1             20  ;  24  ;  28  ;  32 ; … 
                 4      4        4  

T = 20 + (n – 1) 4 n

100 = 20 + 4n – 4 
4n =  84 
  n =  21       
On the 21st day she will cycle 100 km. 

OR

21
844

164100
164

=
=

+=
+=

n
n

n
nTn

 On the 21st day she will cycle 100 km. 

OR 
100 = 20 + 80 
       = 20 + 4(21 – 1) 
    ∴ n = 21 

2.2 

km 644      

]4)114()20(2[
2

14

])1(2[
2

S

14

n

=

−+=

−+=

S

dnan

2.3 No. 
It will not be humanly possible to just keep on increasing the distance 
covered indefinitely.  For example:  01640001 =T  km in one day. 

14
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Geometric Sequence and Series, and Sum to infinity3TOPIC : 

3.1 
( )

1
2

2
8

−

⎟
⎠
⎞

⎜
⎝
⎛=

n

n
xxT

3.2 
2
xratio =

22

1
2

1

<<−

<<−

x

x

3.3 

72
2
3

2
11

2
38

2
1

8
1

2

2

=

⎟
⎠
⎞

⎜
⎝
⎛−

⎟
⎠
⎞

⎜
⎝
⎛

=

−
=

−
=

∞

∞

∞

∞

S

S

x
xS

r
aS

Activity 

Activity 

4.1 

( )
r
raS

rarS
ararSS

ararararrS
arararaS

n

n

n

nn

n

−
−

=

−=−

−=−

++++=

++++=
−

−

1
1

)1()1(

...

...
12

12 4.2.1 15 ; 5 ; 
3
5  ; … 

3
1

15
5
==r

The series converges because – 1< r < 1 
4.2.2 

2
45

3
11

15

=

−
=∞S

Activity 

2.2.1 
x5  ; 2x  ; 

5

3x  ; … 

5
xr =

55

1
5

1

<<−

<<−

x

x

Answer can be written as  )5;5(−∈x

2.2.2 
5
2

=r  and  a = 10 

16,67or   
3

50
5
21

10

=

−
=∞S

  

15
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Activity 

5.1 First year:     150 
Second year: 150 + 18 = 168 

Third year:    168 + )18(
9
8  = 184 

Growth = 
2

9
818

−

⎟
⎠
⎞

⎜
⎝
⎛

n

 after n years 

17th year growth is 
217

9
818

−

⎟
⎠
⎞

⎜
⎝
⎛ = 3,08 cm 

Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Yr  7 Yr 8 Yr 9 

Ht 150 168 184 198,2 210,84 222,07 232,06 240,94 248,83 
Inc 18 16 14,2 12,64 11,23 9,99 8,88 7,89 

Yr 10 Yr 11 Yr 12 Yr 13 Yr 14 Yr 15 Yr  16 Yr 17 
Ht 255,84 262,08 267,62 272,55 276,93 280,82 284,28 287,36 
Inc 7,01 6,24 5,54 4,93 4,38 3,89 3,46 3,08 

5.2 Height after 10 years 

9
81

9
8118

150

9

−

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−

+=

= 150 + 105,8768146 …  
= 255,88 cm 

5.3 Max height   = 150 + sum to infinity 

                     

9
81

18150
−

+=

                     = 150 cm + 162 cm  
                     = 312 cm  
The tree will never reach a height of more than 312 cm. 

Activity 

3.1.1
1

1

3
127

−

−







=

=
n

n
n arT

    

3.1.2 11 <<− r   or  1<r

OR

The common ratio (r) is 
3
1 which is between –1 and 1.

OR

1
3
11 <<− 3.1.3

41or5,40or
2
81

3
11

27
1

=

−
=

−
=∞ r

aS

16
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Activity 

3.2 

2
9

3
11

3
1

3
1;3

=

−
=

−
=

==

∞ r
aS

ra

Activity 

5.1 Area of unshaded square = 1- 
16
1

       = 
16
15

5.2 Sum of the unshaded areas of the first seven squares   

( )

67,5
...666748047,5

...333251953,17

4
11

4
111

7

4
1

4
1

4
117

4
11

4
11

4
1111

7

62

62

=
=

−=

⎟⎟
⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜
⎜

⎝

⎛

−

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−

−=

⎟
⎠
⎞

⎜
⎝
⎛ ++++−=

⎟
⎠
⎞

⎜
⎝
⎛ −++⎟

⎠
⎞

⎜
⎝
⎛ −+⎟

⎠
⎞

⎜
⎝
⎛ −+−=

L

L

Activity 

3.1 
...

2
88 ++=∞S

2
1

=r    and 

2
11

8
1

−
=

−
=∞ r

as
12

28
−

=

( )( )

2816

28228

1212
)12(28

+=

+=

+−

+
=

17
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Activity 

2.1.1 203 =T   and  404 =T

2
3

4 ==
T
Tr

2.1.2

1

13

1

2.5
5

2.20

−

−

−

=

=
=

=

n
n

n
n

T
a

a
arT

Activity 

3.1.1 
2
1

−=r

2
1

2
1

14

−=

⎟
⎠
⎞

⎜
⎝
⎛−=T

3.1.2 

9
18
2
1

2
1

2
1

256
1

2
14

64
1

2
14

18

1

1

1

=
−=

⎟
⎠
⎞

⎜
⎝
⎛−=⎟

⎠
⎞

⎜
⎝
⎛−

⎟
⎠
⎞

⎜
⎝
⎛−=

⎟
⎠
⎞

⎜
⎝
⎛−=

⎟
⎠
⎞

⎜
⎝
⎛−=

−

−

−

−

n
n

T

n

n

n

n

n

  

3.1.3 

3
8

2
11

4
1

=

⎟
⎠
⎞

⎜
⎝
⎛−−

=

−
=∞ r

aS

3.2 For a geometric sequence: 

1
3

1
1

+
−

=
+

x
xx

2
151

)1(2
)4)(1(411

04
312

2

2

−±−
=

−±−
=

=++

−=++

x

x

xx
xxx

                              
Solution is non-real. 
There is no  x-value that makes the sequence geometric. 
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Activity 

2.1.1

128
2
1256

2
1

64
32

−=







−=

−=−=

p

p

r 2.1.2 [ ]

170
256
255

3
512

2
11

2
11256

1
1

8

8

=







=

+


















−−

=

−
−

=

S

r
raS

n

n

2.1.3 11 <<− r

2.1.4

67,170
3

512
2
11

256
1

=

=







−−

=

−
=∞ r

aS

Activity 

4.1




















−=

n

n pS
2
11

2
1
2

2
11

1

=

=


















−=

r

p

pa

10
2

5

2
11

210

=

=

−
=∴

p

p

p

4.2

2
5

5

10

2
11

2
1

2 ==

=

=
−

=

arT

a

a

r
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1

TOPIC : 
Activity 

3.1 –1 + 2 + 5 + ... 
OR 
–1 ; 2 ; 5  

3.2 

[ ]

[ ]

75014      
297]  250[      

)3)(1100()1(2
2

100

)1(2
2

S

terms100  ...to8521S

100

n

n

=
+−=

−+−=

−+=

++++−=

S

dnan

Activity 

2.1 

( )

3581130733,OR
3
1581130733OR33,581130733

6
13

20;3;
13

13
3
1

 terms20to...31
3
1

3

20

20

20

1

2

=

−
=

==
−

−
=

+++=

∑
=

−

nr

n

n

Activity 

2.2 

( )

81
797161or

81
409841or499841

13
133

3333

3333

∑ 3

134

8234

513535251

13

1

5

,

...

...

P

-

k

k

=

−
−

=

++++=

++++=

=

−

−−

−−−−
=

−

20
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Activity 

3.2.1 5  + 15 + 45 + … + T20

∑
=

−=
20

1

1)3(5
n

n

3.2.2 

( )
13

135

...45155
20

20

−
−

=

++++ T

= 8 716 961 000 

Activity 

2.3 ( )∑
=

−
46

1
114

n
n

Activity 

2.3 ( )

( ) ( ) ( )

( )
1545

10315

]32982[
2

3053

3308

53

30

1

30

1

=
=

+=+

===

+

∑

∑

=

=

k

k

k

dna

k
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1

TOPIC : 
Activity 

2.1.1 
16
1  ; 13 2.1.2 

⎟
⎠
⎞

⎜
⎝
⎛ +++ termsto 25...

8
1

4
1

2
1 ( )termsto 25...131074 ++++

( )
1

1
−
−

r
ra n

   = [ ]dnan )1(2
2

−+

= 
1

2
1

1
2
1

2
1 25

−

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−⎟

⎠
⎞

⎜
⎝
⎛

  = [ ])3(24)4(2
2
25

+

= 0,9999999   = 1 000 

00,100150 =S

Activity 

4.3.1 

67108860
42 224

24

=
−= +S 4.3.2 

3355442842

6710886042
223

23

224
24

=−=

=−=
+

+

S

S

T 24 = 33554432 

4.3.3 

1

11

12
1

222
22

+

++

++

+

=

−×=

−=

−=

n

nn

nn
nnn SST

Activity 

2.1.1 
14

)4)(1(5
+=

−+=
n

nTn 2.1.2 1)25(5 −= n
nT

2.2 The sequence is 1 ; 1 + d ; 1 + 2d ; 1 + 3d
      and 1 ; r ; r2 ; r3 ; ….    (GP) 

1         and         1 −==+∴ rdrd
But 221 rd =+

1
0)1(
012

)1(21

2

2

2

=
=−

=+−

=−+

r
r

rr
rr

       OR  

1
0
0

2121
21)1(
21

2

2

2

2

=
=
=

+=++

+=+

+=

r
d

d
ddd
dd
dr

0=∴d
∴the one and only such sequence is 1 ; 1; 1 ; ….. 
Nomsa is correct.   22
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Activity 

3.1 21; 24 3.2 1
2 2.3 −= k

kT   

and so 1006632962.3 126
52 == −T

36)1(6312 −=−+=− kkT k   
and so ( ) 153326651 =−=T

100663143
1531006632965152

=
−=−TT

3.3 For all  N∈n ,   kn 2=  or 12 −= kn  for some N∈k

If kn 2= :   
1

2 2.3 −== k
kn TT   

If 12 −= kn : 

( )123
36
12

−=
−=

= −

k
k

TT kn

In either case, nT  has a factor of 3,  
so is divisible by 3. 

Activity 

3.1 Jacob calculated that the sequence is geometric or 
exponential.
Vusi calculated that the sequence is quadratic.

3.2.1 n
nT 3=

OR

13.3 −= n
nT

3.2.2
3 9 27 57

6 18 30

12 12

9126
912
31266186

363122

2 +−=

=−=
=+−=+=
=++=+=

nnT
cb
cba

cbabaa

n
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Activity 

2.2.1
125

7−

2.2.2 ( )( )

1

1

5
35

5).1(
312

−

−

−
=

−−+
=

nn

nn

nT

nT

2.2.3
15
35
−

−
= nn

nT

( )

499

499500

5
1495

5
50035

−
=

−
=T

2.2.4

22
...333,21

643
5935

=
>
−<−
−<−

n
n
n
n
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