Cones
The radius of a circle used to form a cone is equal to the length of a line drawn perpendicularly from the base of the cone to the apex. This can be used with the circumference of the base of the cone to find the fraction of the circle needed to form the cone.
C = 2πr
D = 2πs
C/D = r/s

From here it is possible to find the lateral surface area of the cone by multiplying the area of the circle used by the fraction:

A = πs2 * r/s = πrs

Thus forming the well known equation for the lateral surface area of the cone.

Frustums

Using the result from the previous section, the equation for the surface area of a circular based frustum is intuitively:

S
= πR(s1+s2)-πrs2 = π(R(s1+s2) – rs2)

= π(Rs1 + s2(R – r))

By comparing triangles it’s also possible to see:

(R – r)/s1 = r/s2
By substituting this into the equation for the surface area it simplifies to:

S = πs1(R + r)

Now for the Apple Peel



To use the formula derived from the last section the length of each dividing line and of the slopping line has to be found.
The length of the lowest line is the radius of the sphere (in this case 4cm) and the length of the next lines can be found using Pythagoras’ theorem. The radius is the hypotenuse and the height of the triangle can be found by dividing the radius by the number of segments the sphere has been divided into. The slopping segment can also be found using Pythagoras’ theorem by taking the difference between two adjacent lines as the base of a triangle and the height again as the height of each frustum.
	Lower Radius (R)
	Upper Radius (r)
	Slope Length (S)
	Surface Area

	4
	3.919…
	0.804…
	20.004…

	3.919…
	3.666…
	0.839…
	19.995…

	3.666…
	3.2
	0.926…
	19.971…

	3.2
	2.4
	1.131…
	19.904…

	2.4
	0
	2.530…
	19.074…

	
	
	
	98.949…


Thus the amount of peel of an apple of diameter 8cm is 197.899 (3sf). If this answer is compared to the result from using the equation for surface area of a sphere (4πr2=201.062…) it can be seen that there is a percentage error of 1.57%. If 50 frustums are used the percentage error drops to 0.02%.
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