Perimeter Challenge: Stage 3                                                                                                     Zach Thompson

To solve these problems, I just looked at the shapes. You can use algebra, but visually it’s far quicker.

(a) If you imagine the 13cm model to be a capital letter I, then the 33cm model contains two of these shapes, plus the side length of one small rectangle.  33 – 13 – 13 = 7, so side length = 7cm  
Apply this to the 13cm model: 13 – 7 = 6 and 62 = 3, so side width = 3cm 
Dimensions of small rectangle = 7cm x 3cm and perimeter = 20cm 

(b) Area of whole = 60  605 = 12, so the area of one small rectangle = 12
Then just look at which factors of 12 will fit the model, 3 widths must equal 1 length, so logically, the dimensions must be 2cm x 6cm = 12cm, because 3 lots of 2 equal 6. Perimeter = 16cm

(c) Area of whole = 600  6006 = 100, so the area of one small rectangle = 100
Again look for factors of 100 that will fit the model, 4 widths must equal 1 length, so logically the dimensions must be 5mm x 20mm = 100mm, because 4 lots of 5 equal 20. Perimeter = 50mm

(d) Area of whole = 180  1809 = 20, so the area of one small rectangle = 20
This time the model gives you the answer as  5 widths must equal 4 lengths, so logically the dimensions must be 5cm x 4cm = 20cm, because 5 x 4 = 20 and 4 x 5 = 20. Perimeter = 18cm

(e) Because there are no values, I started by measuring the sides carefully to understand the proportions. Adopting a scale of 1mm, and assuming my measurements are correct I was able to find a relationship and write a formula. 

I found a = 72mm, b = 96mm and c = 25mm. Then I looked at the rest of the model. The sum of all of the horizontal lines (excluding b) came to 96mm, so sum of all horizontal lines = 2b. The sum of all the vertical lines (excluding a) was 122mm, but this includes 2 lots of c (2 x 25mm = 50), vertical rise = 122 – 50 = 72, or more simply the sum of all vertical lines = 2a + 2c 

From this I was able to write a formula. Perimeter = 2(a + b + c). 

But this will only work if the proportions are maintained (can only scale the model up or down, for the formula to work). So I looked at the ratio: a : b : c = 72 : 96 : 25 The highest common factor is 1 and the lowest common multiple is 7200 as 
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   Or simply 

Perimeter = 2(a + b + c) where a : b : c = 

I hope this is right, but the important thing is that I had a go and I did enjoy doing this.
