
Answer on Question #39798 – Math – Calculus  

A piece of wire 20 m long is cut into two pieces. One piece is bent into a square and the other is 
bent into an equilateral triangle. (Give your answers correct to two decimal places.) 
(a) How much wire should be used for the square in order to maximize the total area? 
(b) How much wire should be used for the square in order to minimize the total area? 

Solution: 
Let 𝒙 be a piece of wire for a square. 
Let 𝒚 be a piece of wire for an equilateral triangle. 

(
𝒙

𝟒
)

𝟐
 – the  area of the square, 

𝑥 – perimeter of the square; 

𝒚𝟐 ∙
√𝟑

𝟒
 – the area of an equilateral triangle, 

𝒚 – perimeter of an equilateral triangle. 
 
From the problem above, 
𝒙 + 𝒚 = 𝟐𝟎.    (1) 
 
The total area 

𝑺 =  (
𝒙

𝟒
)

𝟐
+ 𝒚𝟐 ∙

√𝟑

𝟒
.      (2) 

 

By (1),  𝑺 =  (
𝒙

𝟒
)

𝟐
+ 𝒚𝟐 ∙

√𝟑

𝟒
=

𝒙𝟐

𝟏𝟔
+ (𝟐𝟎 − 𝒙)𝟐 ∙

√𝟑

𝟒
. 

To maximize or minimize the total area, let take a derivative 

𝑺̇ =
𝒙

𝟖
−

√𝟑(𝟐𝟎−𝒙)

𝟐
. 

Let 𝑺̇ = 𝟎, whence 

 
𝒙

𝟖
−

√𝟑(𝟐𝟎−𝒙)

𝟐
= 𝟎, 

𝒙 = 𝟒√𝟑(𝟐𝟎 − 𝒙), 

𝒙(𝟏 + 𝟒√𝟑) = 𝟖𝟎√𝟑, 

𝒙 =
𝟖𝟎√𝟑

𝟏+𝟒√𝟑
≈ 𝟏𝟕, 𝟒𝟕𝟕𝟑𝟔 ≈ 𝟏𝟕, 𝟒𝟖. 

𝑺̈ =
𝟏

𝟖
+

√𝟑

𝟐
> 𝟎  for all 𝒙. 

So, 𝒙 = 𝟏𝟕, 𝟒𝟖 is minimum of 𝑺. 
So, 𝒙 = 𝟐𝟎 is maximum of 𝑺. 
 
Answer: (a) 20;  (b) 17,48. 
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