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Annotation: This article studies the calculation of the volume of solids of 

revolution using the integral. 

Keywords: integral, curved trapezoid, surface of a sphere. 

 

The volume of the solid formed by rotating a 

curved trapezoid around the Ox axis.  

It can be proved that 𝑉 = 𝜋 ∫ 𝑓2(𝑥)𝑑𝑥
𝑏

𝑎
 

is calculated by the formula. From this formula, by choosing f(x), the 

volumes of a truncated cone, cone, cylinder, sphere, and sphere segment can be 

easily found. 

Example 1: Calculate the volume of the solid bounded by the straight line       

𝑦 = 𝑥 − 4 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎 = 1;  𝑏 = 4. 

We can graph the straight line y=x-4: 

X 0 1 2 3 4 

y 
-

4 

-

3 

-

2 

-

1 
0 

We can graph the function using points The graph of the function y=x-4 

intersects the Ox axis at the point x=4 and we can also plot the points a=1; b=4. 
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The volume of the resulting object formed as a result of rotating the resulting 

function around the Ox axis is calculated. The resulting object forms a cone, the 

volume of the cone is found by the following formula. 

𝑉 = 𝜋 ∫ 𝑓2(𝑥)𝑑𝑥
𝑏

𝑎
   

𝑉 = 𝜋 ∫ (𝑥 − 4)2𝑑𝑥
4

1

= 𝜋 ∫ (𝑥2 − 8𝑥 + 16)𝑑𝑥
4

1

= 𝜋 (∫ 𝑥2𝑑𝑥
4

1

− 8 ∫ 𝑥𝑑𝑥 +
4

1

16 ∫ 𝑑𝑥
4

1

)

= 𝜋 (
𝑥3

3
− 4𝑥2

+ 16𝑥)
4

| =
1

𝜋((21)

− 4(16 − 1)

+ 16(4 − 1))

= 𝜋(21 − 60 + 48) = 9𝜋 

Example 2: Calculate the volume of the solid bounded by the straight line 

y=x-4 and the points a=1; b=4.  

If we calculate geometrically, we calculate it using the formula for finding 

the volume of a cone. 

𝑉 =
1

3
𝜋𝑅2𝐻 

𝑉 =
1

3
𝜋32 ∙ 3 = 9𝜋 

In conclusion, we can use the algebraic or geometric method depending on 

the condition of the function. 
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