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Let )(xfy =  be a continuous, monotonic function in [ ]ba, . Moreover, consider that 
)(xf ′  exists and is continuous in that interval. 

 

（１） ∫ ′
b

a
dxxfx )(  corresponds to the shaded area in the figure on the right. 

 
（Proof） 
Integration by parts yields  
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A geometrical interpretation of this expression is that it corresponds to the shaded area 
in the above figure. 
 
（Proof） 
Let S  be the surface of the shaded area, and assume that  
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（２） ∫
b

a
dxxxf )(  corresponds to the volume of the solid of revolution formed by 

rotating the shaded area (in the figure below) about the y -axis. 
 
 
 
 
 
 
（Proof） 
Let V  be the volume to be obtained, and assume that  
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（３） ∫ ′
b

a
dxxfx )(2π  corresponds to the volume of the solid of revolution formed by 

rotating the shaded area (in the figure on the right) about the y -axis. 
 
（Proof） 
Integration by parts yields 
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A geometrical interpretation is that this expression indicates the volume of the solid of 
revolution formed by rotating the shaded area about the y -axis. 
 
（Proof） 
Let V  be the volume to be obtained, and assume that  
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（４） ∫ ′
b

a
dxxfxfx )()(2π  corresponds to the volume of the solid of revolution formed by 

rotating the shaded area (in the figure on the right) about the x -axis. 
 
（Proof） 
Integration by parts yields 
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A geometrical interpretation of this expression is that it represents the volume of the 
solid of revolution formed by rotating the shaded area about the x -axis. 
 
（Proof） 
Let V  be the volume to be obtained, and assume that  
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（５） ∫ ′+
b

a
dxxfx 2)(12π  corresponds to the surface of the solid of revolution formed 

by rotating the segment [ ]ba,  of )(xfy =  about the y -axis. 
 

（Proof） 
Let S  be the area of the surface and assume that 
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