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Centroid

Centroid is the geometric center of a geometric

object: a  one-dimensional curve, a two-
dimensional area or a three-dimensional volume.
Centroids are useful for many situations iIn
Statics, Including the analysis of distributed

forces, beam bending, and shaft torsion.



Two related concepts are the center of
gravity, which iIs the average location of an
object’s weight, and the center of
mass which Is the average location of an

object’s mass.

Centroid Definition

The centroid Is the center point of the object



Types of Centroid

1. Simple Centroid Shapes
2. Compound Centroid Shapes

3. Irregular Shapes




Properties of Centroid

The properties of the centroid are as follows:

1. The centroid iIs the centre of the object.
2. It is the centre of gravity.
3. It should always lie inside the object.

4. It 1s the point of concurrency of the medians.



1. Simple Centroid Shapes
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2. Compound Centroid Shapes
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Centroid Formula

Centroid Formula

Let’s consider a triangle. If the three vertices of the
triangle are A(x,, v.), B(X,, ¥,), C(X,, Y.), then the centroid
of a triangle can be calculated by taking the average of
X and Y coordinate points of all three vertices.
Therefore, the centroid of a triangle can be written as:

Centroid of a triangle = ((X,+X,+x,)/3, (Y, tY,*V.)/3)


https://byjus.com/maths/centroid-of-a-triangle/
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Examples on Calculating Centroid

Find the solved examples below, to find the centroid of triangles with the given
values of vertices.

Question 1: Find the centroid of the triangle whose vertices are A (2, 6), B (4, 9),
and

C (6,15).
Solution:

A (X, y)=A(2,6)

B (X, ¥,) =B (4,9)

C (X3, ¥3) =C (6,15)

We know that the formula to find the centroid of a triangle is = ((X;+X,+X3)/3,
(Y1+Y2tYs)/3)

Centroid of a triangle = ((2+4+6)/3, (6+9+15)/3) = (12/3, 30/3) = (4, 10)

Therefore, the centroid of the triangle for the given vertices A (2, 6), B (4,9), and
C (6,15) is (4, 10).



Question 2: Find the centroid of the triangle whose
vertices are A(1,5), B (2, 6), and C (4, 10).

Solution: Given, A (1, 5), B (2, 6), and C (4, 10) are the
vertices of a triangle ABC.

By the formula of the centroid we know;
Centroid = ((X;+X,+X5)/3, (Y11Y,1Y3)/3)

Centroid = (1+2+4)/3, (5+6+10)/3 = ( 7/3, 21/3) = ( 7/3,7)
Hence, the centroid of the triangle having vertices
A(1,5),B(2,6),and C (4, 10) is (7/3, 7).



Question 3: If the vertices of a triangle are (2, 1), (3, 2) and
(-2, 4). Then find the centroid of It.

Solution: Given, (2, 1), (3, 2) and (-2, 4) are the vertices of
triangle

Centroid = ((X;+X;+X3)/3, (Y1 1Y,1Y3)/3)

Putting the values, we get;

Centroid, O = (2+3-2)/3, (1+2+4)/3 O = (3/3, 7/3)
O=(1,7/3)

Hence, the centroid of the triangle having vertices (2, 1), (3, 2)
and (-2, 4) i1s (1, 7/3).



3. Irregular Centroid Shapes
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Centroid Example - 1

Centroid of an irregular shape plane




Irregular shapes

For irregular 3D shapes you can also separate the object into segments, determine the cross-
sectional area of each piece and then plot the cross-sectional area vs, positionto determine
the centroid of the shape. The centroid of each area segment must be determined.
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