
Homework #2In this exerise, we study Koh's snow�ake, a �gure with surprising properties.
Part A – Construction of the figureThis onstrution an be done by hand or using a software suh as Geogebra. Draw eahnew �gure as a new one, and not on the previous one.To reate a Koh snow�ake, start with an equilateral triangle of side 9m, then reursivelyalter eah line segment as follows :1. Divide the line segment into three segments of equal length.2. Draw an equilateral triangle that has the middle segment from step 1 as its baseand points outward.3. Remove the line segment that is the base of the triangle from step 2.This proess an theoretially go on ad in�nitum, but you will stop after two replaementsteps. In this way, you should end up with 3 di�erent �gures, inluding the initial triangle.
Part B – Study of the perimeterWe all P(n) the perimeter of the �gure after n steps. For example, P(0) is the perimeterof the initial triangle, and P(2) is the perimeter of the �gure after 2 steps, the last oneyou drew.1. Compute P(0), the perimeter of the initial triangle. Explain your omputation.2. Compute P(1) justifying every part of your omputation.3. Compute P(2) justifying every part of your omputation.4. Compute the ratios P(1)

P(0)
and P(2)

P(1)
. What do you notie ?5. Prove that eah replaement step multiplies the perimeter of the �gure by 4

3
.6. Dedue the perimeters of P(3), P(4), P(5) and P(6). Give the answers as exatvalues and rounded values to 3 DP.7. Use your alulator to �nd a value of n suh that P(n) > 250.8. What an you say about P(n) when n gets greater and greater ? Do you think thereis a maximum value for P(n) ?

Part C – Study of the areaWe all A (n) the area of the �gure after n steps. For example, A (0) is the area of theinitial triangle, and A (2) is the area of the �gure after 2 steps, the last one you drew.1. Find the formula for the area of an equilateral triangle of side s m. Explain yourmethod.2. Use the formula to ompute A (0), the area of the initial triangle. Give the exatvalue and a rounded value to 3 DP.3. Use the formula to ompute the area of an equilateral triangle of side 3 m anddedue the value of A (1). Give the exat value and a rounded value to 3 DP.1



4. Use the formula to ompute the area of an equilateral triangle of side 1 m anddedue the value of A (2). Give the exat values and rounded values to 3 DP.5. Compute the di�erenes A (1)−A (0) and A (2)−A (1). Give the exat value anda rounded value to 3 DP. What do you notie ?6. Do you think the area of the �gure will grow like its perimeter ?7. Find on the internet a proof of the fat that the area of the �gure stays �nite.8. What is the most surprising feature of about Koh's snow�ake ?
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