
CHAPTER   4

Expected Outcome:

• Able to determine centroids of composite areas and lines using the 
concept of the first moment of an area or a line

• Able to compute the area of a surface of revolution and of the volume of 
a body of revolution by using Theorem of Pappus Guldinus

DISTRIBUTED FORCES: 
CENTROIDS AND CENTERS OF GRAVITY
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Center of Gravity
• Center of gravity of a plate
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• Center of gravity of a wire
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Centroids and First Moments of Areas and 
Lines
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• Centroid of an area
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• Centroid of a line
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• An area is symmetric with respect to an axis BB’
if for every point P there exists a point P’ such 
that PP’ is perpendicular to BB’ and is divided 
into two equal parts by BB’.

• The first moment of an area with respect to a 
line of symmetry is zero.

• If an area possesses a line of symmetry, its 
centroid lies on that axis

• If an area possesses two lines of symmetry, its 
centroid lies at their intersection.

• An area is symmetric with respect to a center O
if for every element dA at (x,y) there exists an 
area dA’ of equal area at (-x,-y).  

• The centroid of the area coincides with the 
center of symmetry.
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Centroids of Common Shapes of Areas
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Centroids of Common Shapes of Lines
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Composite Plates and Areas
• Composite plates
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• Composite area
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Theorems of Pappus-Guldinus
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• Surface of revolution is generated by rotating a plane curve about 
a fixed axis.

• Theorem I: Area of a surface of 
revolution is equal to the length of 
the generating curve times the 
distance traveled by the centroid 
through the rotation.
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Theorems of Pappus-Guldinus
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• Body of revolution is generated by rotating a plane area about a fixed 
axis.

• Theorem II: Volume of a body of 
revolution is equal to the generating 
area  times the distance traveled by 
the centroid through the rotation.
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