
Answer on Question #75021-Math-Other 

A blow-moulded polymer container can be considered as a cylinder with flat ends. Its capacity is 2 litre and it 

has thin walls of uniform thickness. 

(a) Produce expressions for its volume and surface area. 

(b)Using differential calculus, find the dimensions of the cylinder which will result in the minimum amount of 

polymer being used for its manufacture. 

Solution 

1 𝐿 = 1 𝑑𝑚3. 

(a) The volume is 

𝑉 = 𝜋𝑅2𝐻 = 2 𝐿. 

The surface area is  

𝐴 = 2(𝜋𝑅2) + 2𝜋𝑅𝐻 = 2𝜋𝑅(𝑅 + 𝐻). 

(b) 

𝐻 =
𝑉

𝜋𝑅2
=

2

𝜋𝑅2
 

𝐴 = 2𝜋𝑅 (𝑅 +
2

𝜋𝑅2
) = 2𝜋𝑅2 +

4

𝑅
. 

𝑑𝐴

𝑑𝑡
= 4𝜋𝑅 −

4

𝑅2
= 0 

4𝜋𝑅3 = 4 

The radius of the cylinder is 

𝑅 =
1

√𝜋
3  𝑑𝑚 ≈ 0.683 𝑑𝑚 = 6.83 𝑐𝑚. 

The height of the cylinder is 

𝐻 =
2

𝜋𝑅2
=

2

𝜋 (
1

√𝜋
3 )

2 =
2

√𝜋
3 𝑑𝑚 ≈ 1.366 𝑑𝑚 = 13.66 𝑐𝑚. 
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