Question 1
Complete the following table (Show the working out and explanation for at least the first three shapes)
	Shape n
	Number of sides N

Nn= 4 x N(n-1)

	Length of each Side
  l units

Ln =  L(n-1)

	Total perimeter of shape
P units

Pn= Nn x Ln

	0
	N0=3
	L0= 1 l
	Po= N0x L0
     =  3x 1l
      = 3l

	1
	N1= 41x3
      = 12
	L1=  l(1-1)
     =  l (1-1) 
      =  l

	P1= N1x L1
     = 12 x  l 
      = 4 l

	2
	N2= 42x 3
      = 48
	L2 =  l(2-1)
      =  x l
     =  l

	P2= N2x L2
      = 48 x  l
     =  l


	3
	N3= 43x3
     = 192
	L3 =  l
	P3=  l




Question 2
a) Establish a general rule, in terms of n to find the number of sides N, and the perimeter P of each shape in this iteration process

Solution

Let n be the number of iteration and N the number sides for nth shape.
  
At n=0, the number of sides N0= 3
 
At n=1, each side of the original Shape gets 4 sides. Hence N1= 4x3= 12
 At n=2, each side of the shape at first iteration becomes 4 sides. Hence N2= 42 x 3
At n=3, each side of the shape at second iteration becomes 4 sides. Hence N3=43x3
 
This process continues the same way to 4th iteration onward. 
Therefore, the number of sides for a shape at nth iteration will be given by

Nn= 4n x 3


b) Discuss what happens to the number of sides N, and the total perimeter P of each shape as approaches infinity. 
 
Solution
From the above problem, we note that each time the shape is iterated, the resulting figure will have a number of sides being four times as many as the previous shape. Also, when such iteration happens, the length of each becomes (1/3) rd of the length of each side from the previous shape. Thus, the total perimeter of the shape increase by (4/3)rd  after every iteration. This means that at nth iteration, the perimeter of the shape will be (4/3)n times the total length of the original shape. 
 In this case. 
	Number of sides N at n iteration
	 Perimeter of Shape L

	N0= 3
	P0= 3xl

	N1= 4x3
	P1=   x3 x l

	N2= 42 x 3
	P2= ( ) 2 x 3 x l
      =  42/3 x l

	N3=43x3
	  P3= 43/32 x l

	N4=44x3
.
.
.
.
Nn=4nx3
	P4= 44/33 x l
.
.
.
.
Pn= 4n/3(n-1) x l
    = 4 x (4/3) (n-1) x l
 



 We realize that as the number of iteration increases, the number of sides also increases the perimeter increases as well. 
Therefore, as N approaches infinity, the 4n at the number of sides and the (4/3) (n-1) for the perimeter also approaches infinity.  
Question 3

a) Calculate the area A of shape 0 (give your answer in surd form)

Taking L as the side length of the original equilateral triangle, 
 Then the area is
A0 = 

b) The area of shape 1 is equal to area of shape 0 plus the areas of the three additional triangles added on the sides. Calculate the area of shape 1.
c) Using the same concept used in (b), find the area of shape 3.
d) Complete the following table

	Shape
n
	Number of sides
N
	Number of added triangles
T
	Area of each added triangle
E units2
	Area of all added triangles
a units2
	Total area of the shape
A units2

	0
	3
	0
	0
	0
	A0 = 


	1
	12
	3
	e=  x 
   = 
	a= 
	 

	2
	48
	12
	= 
	 
	

	3
	192
	48
	
	
	




e) Establish a general rule, in terms of n, to find the area a of all added triangles of each shape in this iteration process.

Taking L as the side length of the original equilateral triangle, 
 Then the area is
A0 = 
At every successive iterate, recall that the side length of each newly constructed triangle is (1/3)rd the length of a side from the previous iteration. Since the area of each triangle constructed at the nth step is proportional to the square of its side length, then the area of each triangle constructed at that step must be (1/9)th the area of each triangle constructed at the (n - 1)st step.
 
In each iteration after the first, 4 times as many triangles are constructed than in the previous iteration, and because the first iteration adds 3 triangles, then the nth iteration must add a total of triangles.

Therefore, the area of all triangles in nth iterate
an= N(n-1) x ()n x Ao   
 Where; N (n-1) is the number of the new triangles at the nth iterate
  
And (1/9) n x Ao is the area of each new triangle at nth iterate
f) Check whether the values in the total area A column form an arithmetic or a geometric sequence.

 ,,  and 

Before iteration A= 
Levele 1:     +  =, 
Level 2:     +  +  = 

Level 3=   +  + + = 

We notice that there is geometric progression after the first term with a factor r=  
g) Show how you can use the rule established in (e) to find the total area A of each shape in the iteration process.

To find the total area A of each shape of iteration, we determine the area of all triangles formed during nth iteration plus the total area A(n-1) which was there before the last iteration. 

Area of nth iterate
An=A (n-1) + N(n-1) x (  )n x Ao   
 Where; A (n-1) is the area at the (n-1)st iterate
            N (n-1) is the number of the new triangles at the nth iterate
  
And (1/9) n x Ao is the area of each new triangle at nth iterate

Ao= 
A1= Ao + No x (  )1. Ao
        = Ao + 3(  ) Ao 
       =   Ao
A2= A1 + N1 x (  )2. Ao
       = Ao + 4x3()2. Ao
        = Ao +  (). Ao

A3= A2 + N2 x (  )3. Ao
         = {   Ao +  (). Ao} + {42x 3 ()3. Ao}
      = {   Ao +  (). Ao} +  ()2
      
 = Ao +    {(). Ao + ()2. Ao}

A4= A3 + N3 x (  )4. Ao
     =Ao +    {(). Ao + ()2. Ao + ()3. Ao }
.
.
.
An= Ao +    . 
The second additional part represent a geometric sum converging to  Ao as n approaches infinity


h) Discuss what happens to the total area A of each shape as n approaches infinty.

As n approaches infinity the sum of powers of 4/9 in the formula converges to 4/5. 

Thus = {  + x  = 

Question 4
Generalise the rules you obtained in question 2 and 3 for any side length 7.
 
Solution
Rule in question 2:
The perimeter of any shape at nth iteration is given by
Pn=4 x (4/3) (n-1) x l
When the length of one side is l=7
We get 
Pn= 4 x (4/3) (n-1) x 7
[bookmark: _GoBack]    Pn = 28 (4/3) (n-1)
Rule in question 3
The total area of all new formed triangles after nth iteration is given by
an= N(n-1) x ()n x Ao   
Where Ao= 
an= N(n-1) x ()n x  
     =  
Also the total of the shape obtained after nth iteration is given by
An= Ao +    . 
Where Ao= 
Substituting:
An= +    .         and l= 7
An= +    .         

Therefore, the general rule for Area A with side 7 is given as: 
                   An= +  
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Question 1   Complete the following table (Show the working out and explanation for at least the first three  shapes)  

Shape n  Number of sides N     N n = 4 x N (n - 1)    Length of each Side       l   units     L n   =  1 3   L (n - 1)    Total perimeter of  shape   P units     P n = N n   x L n  

0  N 0 =3  L 0 = 1   l  P o = N 0 x L 0         =  3x 1l          = 3l  

1  N 1 = 4 1 x3          = 12  L 1 =  1 3   l ( 1 - 1)         =  1 3   l   ( 1 - 1)            =  1 3   l    P 1 = N1x L 1         = 12 x  1 3   l            = 4  l  

2  N 2 = 4 2 x 3          = 48  L 2  =  1 3   l ( 2 - 1)          =  1 3   x 1 3   l         =  1 9   l    P 2 = N 2 x L 2          = 48 x  1 9   l         =  1 6 3   l    

3  N3= 4 3 x3         = 192  L 3   =  1 27   l  P3=  64 9   l  

    Question 2   a)   Establish a general rule,  in terms of   n   to find the number of sides  N,   and the perimeter  P   of each shape in this iteration process     Solution     Let   n be the number of iteration and N the number  sides for nth shape.        At n=0, the number of sides N 0 = 3       At n=1, each side of the original Shape gets 4 sides. Hence N 1 = 4x3= 12     At n=2,  each side of the shape at first iteration becomes 4 sides. Hence N 2 =   4 2   x 3   At n=3 ,  each side of the shape at second iteration becomes 4 sides. Hence N 3 =4 3 x3       This process continues the same way to 4 th   iteration onward.    Therefore, the number of sides   for a shape at nth iteration will be given by    

