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Of All the Areas

Stage: 4 & &

This problem follows on from Isometric Areas and More Isometric Areas.
You may find it helpful to use the isometric dotty grid environment for this problem.

When working on an isometric grid, we can measure areas in terms of equilateral triangles
instead of squares.

Here are some equilateral triangles.

If the area of the smallest triangle is 1 unit, what are the
areas of the other triangles?

Can you see a relationship between the area and the
length of the base of each triangle?

Will the pattern continue?
Can you explain why?

If the base length is n, the area is n2
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All the triangles in the first image had horizontal bases, but it is also possible to draw "tilted"
equilateral triangles.

B 3 . 7 . . . These triangles all have a "tilt" of 1.
@ A Can you convince yourself that they are equilateral?

Can you find their areas?

Take a look at the hint for ideas on how to get started.

13 21
By splitting the triangles as shown and considering the halving ratio between
triangles and parallelograms or rectangles, you can calculate the areas as
(1+1+1), (1+2+2+2), (4+3+3+3) and (9+4+4+4). Also the rotational symmetry
convinces me they are equilateral triangles.

The sequence 3,7,13,21 can be solved:
1st difference 4,6,8, 2nd difference 2.

N squared = 1,4,9,16

N squared + N = 2,6,12,20

N squared + N+ 1 =3,7,13,21
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What about areas of triangles with a "tilt” of 2?
What about areas of triangles with other "tilts"?

Using a similar method, solving the Using a similar method, solving the
sequence for a tilt of 2 gives sequence for a tilt of 3 gives
N squared + 2n + 4 N squared + 3n +9

2 2 2 2
In general, the rulesN, N + N+ 1, N+ 2N +4 and N + 3N + 9 all fit the form of

2 2
N + AN + A where Aiis the tilt of the triangle.




