
Calstat 
Wire length 
 
A length of wire that is 30.2 cm. long is cut into 2 pieces. One piece is bent into an 
equilateral triangle; the other into a square. Where should the cut be made in order to 
minimize the area of the 2 shapes? 
 

1. In pairs: have one person cut his or her wire at 12 cm. Bend the 2 pieces into an 
equilateral triangle and square. Use the 12 cm. for the equilateral triangle and the 
remainder for the square. Calculate the area of each shape. You might want to use this 

formula for the area of an equilateral triangle: 
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. Find their sum. 

2. Calculate the sum of the areas using the same 2 pieces, but this time reverse the 
lengths so that the square is made from the shorter 12 cm. piece, and the equilateral 
triangle is made from the 18.2 cm piece. 

3. Repeat the process with another person’s wire, this time make the cut exactly in the 
middle. Calculate the area of the 2 shapes and their sum. 

4. Develop a formula for the area of the 2 shapes as a function of the length of one side 
of the equilateral triangle. First, write an equation that connects the perimeters of the 
two shapes. Then, solve for the side of the square and substitute into the area formula. 
Combine like terms and round the coefficients to the nearest 0.1 

5. What would the area be if the wire made only a square? If it made only an equilateral 
triangle? 

6. Graph the area function from #4 using an appropriate domain and range.  

7. Calculate the derivative of that area function. 
8. Set the derivative equal to 0, and solve for the length of the side of the equilateral 

triangle that maximizes the area. 
9. Use that value to calculate where the cut should be made and what the sum of the 

areas is. 
10. What are the minimum and maximum areas possible? 

 
 
 


