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Center of Gravity and Centroid application 

Centroid 

Centroid: The centroid is a point which defines the geometrical center of 

an object. 

 

1-Lines. For a slender rod or wire of length L , cross-sectional area A, and 

density p, Fig.1 , the body approximates a line segment , and dm = pA 

dL. If P and A are constant over the length of the rod, the coordinates of 

the center of mass also become the coordinates of centroid C of the line 

segment, which, from Eqs, may be written: 
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2-Areas. When a body of density p has a small but constant thickness t, 

we can model it as a surface area A, Fig 2. The mass of an element 

becomes dm = pt dA . Again, if p and t are constant over the entire area, 

the coordinates of the center of mass of the body also become the 

coordinates of the centroid C of the surface area, and d from Eqs. The 

coordinates may be written: 
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Example : Locate the centroid of the area shown. 
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Centroids and Centers of Gravity of Composite Areas 
 
A composite body consists of a series of connected (simpler) shaped bodies, which 

may be rectangular, triangular, semicircular, etc. 

 

Such a body can often be divided into its composite parts and provided the area and 

location of the center of gravity of each of these parts are known.  

 

 

 

 

 

 

 
 
 
Note:- 
 

1-If a composite body has a hole, then considers the composite body 

without the hole and consider the hole as an additional composite part 

having negative size. 

 

2-If an object is symmetrical about an axis, the centroid of the object lies 

on this axis. 

 

 

 



 

 

 

Al-Mustaqbal University / College of Engineering 

 

Prosthetics & Orthotics Eng. Department 

First Class 

Subject (MECHANICS-DYNAMIC) 

Code )UOMU0103022) 
Asst. Lec. Mariam Ghassan Al-maroof 

1st term – Lecture 1 

 

Email (mariam.ghassan.ghaffar@uomus.edu.iq) 

 

 

 



 

 

 

Al-Mustaqbal University / College of Engineering 

 

Prosthetics & Orthotics Eng. Department 

First Class 

Subject (MECHANICS-DYNAMIC) 

Code )UOMU0103022) 
Asst. Lec. Mariam Ghassan Al-maroof 

1st term – Lecture 1 

 

Email (mariam.ghassan.ghaffar@uomus.edu.iq) 

Example (1): Locate the centroid of the plate area shown in figure 

 

 
Solution: 

 

 

 

 

 

 

 

 

  

 

 

Segment A(m2) 𝑥 ̃(𝑚) 
  

𝑦̃(𝑚) 
  

𝑥 𝐴(𝑚3) 
  

𝑦 𝐴(𝑚3) 
  

1 1

2
 (2)(3)=4.5       1        1 4.5 4.5 

2    3(3)=9     -1.5       1.5      -13.5 13.5 

3  -2(1) = -2     -2.5         2 5 -4 

 ΣA=11.5   Σ 𝑥 𝐴=-4 Σ 𝑦 𝐴=14 
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x̅ =𝛴 =
x A

ΣA
 =

−4

11.5
 = -0.348m 

y̅ = 𝛴 =
ỹA

ΣA
= 

14

11.5
 =1.22m 

 

Example(2):Locate the centroid for the beams cross sectional area 
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Example(3):Determine the location of the centroid of the beam having cross 

sectional area shown below 

 
 

 

 

 

 

 

 

 

Solution: 

 

𝑥 ̅ = 0 
 

y̅ = 𝛴 =
ỹA

ΣA
 

 

 

=
7.5(15)(150)+90(150)(15)+172.5(15)(100)

(15)(150)+(150)(15)+(15)(100)
 

 

= 79.7mm 
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H.W: Determine the location of the centroid of the area. 

 

 
 

 


