
Integration – Volume 

To find volume generated by rotating a shape about the x-axis  𝑉𝑜𝑙 =  ∫ 𝜋𝑦2𝑏

𝑎
 

 

Example 1 

The graph of  𝑦 = 𝑥2 between 𝑥 = 1 and 𝑥 = 3  is rotated completely about the x-axis. Find the volume generated. 

 

 
 

∫ 𝜋
3

1
𝑥4𝑑𝑥           =  𝜋

𝑥5

5
+ 𝑐  𝑏𝑒𝑡𝑤𝑒𝑒𝑛 1 𝑎𝑛𝑑 3 = 

 

=  𝜋(
(3)5

5
 – 

(1)5

5
)  = 

243𝜋

5
− 

𝜋

5
  = 

242𝜋

5
= 48.4𝜋 𝑢𝑛𝑖𝑡𝑠3 

 

 

Example 2 

Determine the volume of the solid generated by rotating the region bounded by 𝑓(𝑥) = 𝑥2 − 4𝑥 + 5, x 1, x  4 and 

the x-axis about the x-axis. 

 

 
 

 

∫ 𝜋
4

1
(𝑥2 − 4𝑥 + 5)2𝑑𝑥           =  𝜋(𝑥4 − 8𝑥3 + 26𝑥2 − 40𝑥 + 25 + 𝑐)  𝑏𝑒𝑡𝑤𝑒𝑒𝑛 1 𝑎𝑛𝑑 4 = 

 

=  𝜋((
(4)5

5
 – 

8(4)4

4
+

26(4)3

3
−

40(4)2

2
+ 25(4) + 𝑐) – (

(1)5

5
 – 

8(1)4

4
+

26(1)3

3
−

40(1)2

2
+ 25(1) + 𝑐))   

= 𝜋((
1024

5
 – 

2048

4
+

1664

3
−

460

2
+ 100 + 𝑐 −

1

5
 + 

8

4
−

26

3
+

40

2
− 25 − 𝑐))   

= 𝜋((
1024

5
 – 512 +

1664

3
− 130 + 100 + 𝑐 −

1

5
 + 2 −

26

3
+ 20 − 25 − 𝑐))   

= 
78𝜋

5
 𝑢𝑛𝑖𝑡𝑠3 

 



Integration – Area & Volume Exercises 

By using a definite integral find the area of the region bounded by the given curves: 

Questions 
 

Answers 

 
 
 
 

 
 

 

 

 

 

 

  



5 By using a definite integral find the volume of the solid obtained by rotating the region bounded by the given 

curves around the x-axis : 

 

Answers 

 

  



6 By using a definite integral find the volume of the solid obtained by rotating the region bounded by the given 

curves around the y-axis : 

 

Answers 

 



How do I find the volume of the solid generated by revolving the region bounded by y=x2, y=0, 

and x=2 about the x-axis? The y-axis? 

 



 

  



Q4 a 

 

  



Q5 a 

 

  



Q5c 

 

  



Q5e 

 

  



Q6 a 

 

 


