An Example in Differentiation

Given:

a wire of length 
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The task:
this wire is to be cut into 2 segments to make the circumference of a circle and the perimeter a square.

The problem:
find the ratio of the segment of the wire to make the circle to the segment of the wire to make the square such that the total area of the circle and square is a minimum.
Solution:
Let the length of the segment of wire to make the circle be 
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So, the length of the segment of wire to make the square is 
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Diameter of the circle = 
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where pi =
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Area of the circle = pi
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Area of the square = [image: image10.wmf][
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Total Area = 
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To find the minimum, we need to differentiate the Total Area with respect to x.
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is bigger than 0, so positive. Therefore the approach to find the minimum total area is O.K.

Putting 
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--- (Equation 1)

Solving Equation 1will lead to:
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To check if the answer above is right:
Put 
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= 1 meter in length
So, 
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= 0.4399
m


from Equation (1)
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	Total Area (m[image: image48.wmf]2

)

	0.45
	0.035014

	0.4399
	0.035000

	0.43
	0.035020


Table 1

From Table 1, we can see that the total area is a minimum when 
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is equal to 0.4399.
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