
Water is kept in a cylindrical container stood upright. The height of the water in the container is 

1m and radius of container is 10cm. find out the total force by the water on one half part on the 

cylindrical container. 

Solution 

To find out the total force by the water on one half part on the cylindrical container standing 

upright we need find the total force by the water on one half of the wall and on one half of the 

bottom: 

𝐹𝑡𝑜𝑡𝑎𝑙 = 𝐹𝑤𝑎𝑙𝑙 + 𝐹𝑏𝑜𝑡𝑡𝑜𝑚. 

The total force by the water on one half of the bottom: 

𝐹𝑏𝑜𝑡𝑡𝑜𝑚 = 𝑃𝑏𝑜𝑡𝑡𝑜𝑚 ∗
1

2
𝑆𝑏𝑜𝑡𝑡𝑜𝑚, 

where 𝑃𝑏𝑜𝑡𝑡𝑜𝑚 – pressure on the bottom, 𝑆𝑏𝑜𝑡𝑡𝑜𝑚 – area of the bottom. 

𝑆𝑏𝑜𝑡𝑡𝑜𝑚 = 𝜋𝑟2, 

where 𝑟 - radius of container. 

𝑃𝑏𝑜𝑡𝑡𝑜𝑚 = 𝜌𝑔𝐻, 

where 𝜌 – density of the water, 𝑔 – acceleration of gravity, 𝐻 - the height of the water in the 

container. 

So, 

𝐹𝑏𝑜𝑡𝑡𝑜𝑚 = 𝜌𝑔𝐻 ∗
1

2
𝜋𝑟2. 

To find the total force by the water on one half of the wall we consider infinitely small area of 

one half of the wall: 

𝑑𝐹𝑤𝑎𝑙𝑙 = 𝑃𝑤𝑎𝑙𝑙 ∗ 𝑑𝑆𝑤𝑎𝑙𝑙 , 

where 𝑃𝑤𝑎𝑙𝑙 – pressure on the wall at height ℎ (𝑃𝑤𝑎𝑙𝑙 = 𝜌𝑔ℎ), 𝑑𝑆𝑤𝑎𝑙𝑙 - infinitely small area of 

one half of the wall (𝑑𝑆𝑤𝑎𝑙𝑙 =
2𝜋𝑟

2
∗ 𝑑ℎ = 𝜋𝑟𝑑ℎ). 

So, 

𝑑𝐹𝑤𝑎𝑙𝑙 = 𝜌𝑔ℎ ∗ 𝜋𝑟𝑑ℎ. 

Now we need to integrate this from 0 𝑡𝑜 𝐻: 

𝐹𝑤𝑎𝑙𝑙 = ∫ 𝜌𝑔ℎ ∗ 𝜋𝑟𝑑ℎ
𝐻

0

= 𝜌𝑔𝜋𝑟 ∫ ℎ𝑑ℎ
𝐻

0

= 𝜌𝑔𝜋𝑟
𝐻2

2
. 

The total force by the water on one half part on the cylindrical container: 
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𝐹𝑡𝑜𝑡𝑎𝑙 = 𝜌𝑔𝐻 ∗
1

2
𝜋𝑟2 + 𝜌𝑔𝜋𝑟

𝐻2

2
=

1

2
𝜌𝑔𝜋𝑟𝐻(𝐻 + 𝑟). 

𝐹𝑡𝑜𝑡𝑎𝑙 =
1

2
∗ 103 ∗ 9.8 ∗ 𝜋 ∗ 10 ∗ 10−2 ∗ 1 ∗ (1 + 10 ∗ 10−2) = 1.69 ∗ 103𝑁. 

Answer: 𝟏. 𝟔𝟗 ∗ 𝟏𝟎𝟑𝑵. 
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