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Example 1: Find the area of the region bounded by the graphs of 
y = x + 3, y = −𝑥 , 𝑥 = 1, and 𝑥 = 3
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Example 2: Find the area of the region bounded by the graphs of 𝑓 𝑥 = 3𝑥 − 1
and 𝑔 𝑥 = 3 − 𝑥 .

Example 3: Find the area of the region.

𝑓 𝑥 = sin 𝑥

𝑔 𝑥 =
1
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Example 4: Find the area of the region between the graphs of 𝑓 𝑥 = 𝑥 − 4𝑥
and 𝑔 𝑥 = 2𝑥 − 5𝑥.

Example 5: Find the area of the region bounded by the graphs of 𝑥 = 𝑦 + 6
and 𝑥 = 2 − 5𝑦.
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Example 6: Find the area of the region bounded by the graph of 𝑦 = −2𝑥 + 𝑥 +
1 and the x-axis.  Descirbe the integration as an accumulation process.



4

When a region in the plane is revolved about a 
line, the resulting solid is a solid of revolution.
The line is called the axis of revolution. The 
simplest such solid is a right circular cylinder or 
disk, which is formed by revolving a rectangle 
about an axis adjacent to one side of the 
rectangle as seen at the right.
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Example 1: Find the volume of the solid formed by revolving the region bounded 
by the graph of 𝑓 𝑥 = −𝑥 + 4𝑥 − 3 and the x-axis about the x-axis.

Example 2: Find the volume of the solid formed by revolving the region bounded 
by the graphs of 𝑦 = 𝑥, 𝑦 = 1, and 𝑥 = 4 about the line 𝑦 = 1.



6

The disk method can be extended to cover solids 
of revolution with holes by replacing the 
representative disk with a representative washer.
The washer is formed by revolving a rectangle 
about an axis, as shown at the right.  If 𝑟 and 𝑅
are the inner and outer radii of the washer and 𝑤
is the width of the washer, then the volume is

Volume of washer = 𝜋 𝑅 − 𝑟

Example 3: Find the volume of the solid formed by revolving the region bounded 
by the graphs of 𝑦 = 𝑥 and 𝑦 = 𝑥 about the x-axis.

Example 4: Find the volume of the solid formed by revolving the region bounded 
by the graphs of 𝑦 = 2𝑥 + 3, 𝑦 = 0, 𝑥 = 0, and 𝑥 = 2 about the y-axis.
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Example 5: Find the volume of the solid shown.  The base of the solid is the 
region bounded by the lines 𝑦 = 𝑥 and 𝑦 = 2 − 𝑥 .  The cross sections 
perpendicular to the x-axis are squares.
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An alternate method for finding volume of a solid 
of revolution is called the shell method. It uses 
cylindrical shells.
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Example 1: Find the volume of the solid of revolution formed by revolving the 
region bounded by 𝑦 = −𝑥 + 6𝑥 − 5 and the x-axis 1 ≤ 𝑥 ≤ 5 about the y-axis.

Example 2: Find the volume of the solid of revolution formed by revolving the 
region bounded by 𝑥 = 4 − 𝑦 and the y-axis 0 ≤ 𝑦 ≤ 2 about the x-axis.



10

Example 3: Use the shell method to find the volume of the solid formed by 
revolving the region bounded by the graphs of  𝑦 = 2𝑥 + 3, 𝑦 = 0, 𝑥 = 0, and 𝑥 = 2
about the y-axis.

Example 4: A pontoon is made in the shape shown.  The pontoon is designed by 

rotating the graph of 𝑥 = 1 − , −6 ≤ 𝑦 ≤ 6 about the y-axis, where x and y are 

measured in feet.  Find the volume of the pontoon.
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Example 5: Find the volume of the solid formed by revolving the region bounded 
by the graphs of 𝑦 = 𝑥 + 𝑥 + 3, 𝑦 = 3, and𝑥 = 1 about the line 𝑥 = 3.


