
𝑉 = න 𝐴(𝑥)𝑑𝑥
௕

௔

= න 𝜋𝑟ଶ𝑑𝑥
௕

௔

                             = 𝜋 න 𝑥ଶ𝑑𝑥
ସ

଴

                            = 𝜋 
𝑥ଷ

3
⎯⎯⎯

                            = 𝜋 ቆ
4ଷ

3
⎯⎯ −

0ଷ

3
⎯⎯ቇ =

64𝜋

3
⎯⎯⎯⎯

𝑟𝑎𝑑𝑖𝑢𝑠 𝑖𝑠 𝑡ℎ𝑒 𝑦 ℎ𝑒𝑖𝑔ℎ𝑡

𝑉௖௢௡௘ =
1

3
⎯⎯𝜋𝑟ଶℎ

𝑉௖௢௡௘ =
1

3
⎯⎯𝜋4ଶ4

𝑉௖௢௡௘ =
64𝜋

3
⎯⎯⎯⎯

Find Volume of revolution of 𝑦 = 𝑥 ;    0 ≤ 𝑥 ≤ 4,  about the 𝑥 = 𝑎𝑥𝑖𝑠.

4

0

Check by Geometry

X-LAND
𝑦 = 𝑥

𝑟 = 𝑥

Find Volume of revolution between 𝑦 = √𝑥⎯⎯   & 𝑦 =
ଵ

ଶ
⎯𝑥 ;  0 ≤ 𝑥 ≤ 4, around the 𝑥 − 𝑎𝑥𝑖𝑠.

𝑦 =
1

2
⎯⎯𝑥

𝑦 = √𝑥⎯⎯ 

𝑉 = 𝜋 න ൫(𝑟௢௨௧௘௥)ଶ − (𝑟௜௡௡௘௥)ଶ൯𝑑𝑥
ସ

଴

= 𝜋 න ቌ(√𝑥⎯⎯  )ଶ − ቆ
1

2
⎯⎯𝑥ቇ

ଶ

ቍ 𝑑𝑥
ସ

଴

                                                                   = 𝜋 න ቆ𝑥 −
1

4
⎯⎯𝑥ଶቇ 𝑑𝑥

ସ

଴

                                                                  = 𝜋 ቆ
𝑥ଶ

2
⎯⎯⎯−

𝑥ଷ

12
⎯⎯⎯ቇ

                                                                  = 𝜋 ൭
4ଶ

2
⎯⎯ −

4ଷ

12
⎯⎯⎯− ቆ

0ଶ

2
⎯⎯ −

0ଷ

12
⎯⎯⎯ቇ൱ =  

8𝜋

3
⎯⎯⎯

4

0

𝑦 = √𝑥⎯⎯  𝑦 =
1

2
⎯⎯𝑥

𝑦 = 2

𝑟௢௨௧௘௥
∗ = 𝑓(𝑥)௢௨௧௘௥ − 𝐴𝑥𝑖𝑠

𝑟௢௨௧௘௥ = ൫𝑥 + 2 − (1)൯
𝑟௜௡௡௘௥

∗ = 𝑓(𝑥)௜௡௡௘௥ − 𝐴𝑥𝑖𝑠
𝑟௜௡௡௘௥ = (2 − (1))

0 ≤ 𝑥 ≤ 4𝑦 = 𝑥 + 2

𝑉 = 𝜋 න ൫(𝑟௢௨௧௘௥)ଶ − (𝑟௜௡௡௘௥)ଶ൯𝑑𝑥
ସ

଴

= 𝜋 න ൫(𝑥 + 1)ଶ − (1)ଶ൯𝑑𝑥
ସ

଴

                                                                   = 𝜋 න (𝑥ଶ + 2𝑥)𝑑𝑥
ସ

଴

                                                                  = 𝜋 ቆ
𝑥ଷ

3
⎯⎯⎯+ 𝑥ଶቇ

                                                                  = 𝜋 ൭
4ଷ

3
⎯⎯ + 4ଶ − ቆ

0ଷ

3
⎯⎯ − 0ଶቇ൱ =  

112𝜋

3
⎯⎯⎯⎯⎯

4

0

𝐴𝑥𝑖𝑠: 𝑦 = 1
Inner

Outer

𝑉 =
1

3
⎯⎯𝜋𝑟ଶℎ −

1

3
⎯⎯𝜋𝑟ଶℎ − 𝜋𝑟ଶℎ

𝑉 =
1

3
⎯⎯𝜋(5)ଶ(5) −

1

3
⎯⎯𝜋(1)ଶ(1) − 𝜋(1)ଶ(4)

𝑉 =
112𝜋

3
⎯⎯⎯⎯⎯
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𝑦 = √𝑥⎯⎯ 

න √𝑥⎯⎯  𝑑𝑥
ସ

଴

= න 𝑥
ଵ
ଶ
⎯⎯𝑑𝑥

ସ

଴

                  =
2𝑥

ଷ
ଶ
⎯⎯

3
⎯⎯⎯

                 =
2(4)

ଷ
ଶ
⎯⎯

3
⎯⎯⎯⎯⎯−

2(0)
ଷ
ଶ
⎯⎯

3
⎯⎯⎯⎯⎯

                 =
16

3
⎯⎯⎯

4

0

Find the Area under* 𝑦 = √𝑥⎯⎯  0 ≤ 𝑥 ≤ 4

𝑦 = 4

𝑦 = 𝑥ଶ𝑥 = 0

   𝑦 = 𝑥ଶ

√𝑦⎯⎯  = ඥ𝑥ଶ
⎯⎯⎯ 

   𝑥 = ±√𝑦⎯⎯ 

   𝑥 = √𝑦⎯⎯ 

Rotate page 90 degrees Counter 
Clockwise and go from right to left.

Integrate with respect to y.

න √𝑦⎯⎯  𝑑𝑦
ସ

଴

= න 𝑦
ଵ
ଶ
⎯⎯𝑑𝑦

ସ

଴

                  =
2𝑦

ଷ
ଶ
⎯⎯

3
⎯⎯⎯

                 =
2(4)

ଷ
ଶ
⎯⎯

3
⎯⎯⎯⎯⎯−

2(0)
ଷ
ଶ
⎯⎯

3
⎯⎯⎯⎯⎯

                 =
16

3
⎯⎯⎯

4

0

𝑂𝑅

2
0

න ൫𝑓௨௣௣௘௥ − 𝑓௟௢௪௘௥൯𝑑𝑥
ଶ

଴

= න (4 − 𝑥ଶ)𝑑𝑥
ଶ

଴

                                           = ቀ4𝑥 −
௫య

ଷ
⎯⎯ቁ

                                            = ൭4(2) −
(2)ଷ

3
⎯⎯⎯⎯− ቆ4(0) −

(0)ଷ

3
⎯⎯⎯⎯ቇ൱

                                            = 8 −
8

3
⎯⎯

                                           =
16

3
⎯⎯⎯

   4 = 𝑥ଶ

√4
⎯⎯ 

= ඥ𝑥ଶ
⎯⎯⎯ 

   𝑥 = ±2

Find
Intersection

Isolate for x
Integrate
Find Interval (Intersections) 

(2,4)

Find the Volume of revolution between the two functions by Integration around the y axis. 

𝑉 = 𝜋 න ൫(𝑟௢௨௧௘௥)ଶ − (𝑟௜௡௡௘௥)ଶ൯𝑑𝑥
ସ

଴

= 𝜋 න ቌ(√𝑦⎯⎯  )ଶ − ቆ
1

2
⎯⎯𝑦ቇ

ଶ

ቍ 𝑑𝑦
ସ

଴

                                                                   = 𝜋 න ቆ𝑦 −
1

4
⎯⎯𝑦ଶቇ 𝑑𝑦

ସ

଴

                                                                  = 𝜋 ቆ
𝑦ଶ

2
⎯⎯⎯−

𝑦ଷ

12
⎯⎯⎯ቇ

                                                                  = 𝜋 ൭
4ଶ

2
⎯⎯ −

4ଷ

12
⎯⎯⎯− ቆ

0ଶ

2
⎯⎯ −

0ଷ

12
⎯⎯⎯ቇ൱

                                                                  =
8𝜋

3
⎯⎯⎯

4

0

𝑥ଶ = 2𝑥
𝑥ଶ − 2𝑥 = 0
𝑥(𝑥 − 2) = 0

Find Intersections

𝑥 = 0 𝑥 = 2

(0,0) (2,4)

 𝑦 = 𝑥ଶ

𝑥 = √𝑦⎯⎯ 

𝑦 = 2𝑥

𝑥 =
1

2
⎯⎯𝑦 

𝑥 =
1

2
⎯⎯𝑦 

𝑥 = √𝑦⎯⎯ 

Y-LAND

4

X-LAND
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