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Centroid Relationships

In the following investigation, we will be constructing the centroid of a triangle and identifying patterns and relationships that arise as a bi-product of its structure.  Below is a drawing of a centroid of a triangle, which is the intersection of the three medians. A median is a kind of cevian that joins a vertex of a triangle to any interior point of the opposite side. 
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As the triangle shape is changed, the centroid reacts accordingly by maintaining a particular relationship to the point of concurrency, or the centroid and to the six sub-triangles that are created.  
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It can be observed from the examples above that the centroid, or point B, is always in the center of the triangle despite the manipulation of the figure. The six sub-triangles created have a special relationship to each other. The triangle ACE is a transversal of triangle ACF. Which other triangles are transverses of each other? FBD and FBC, DBA and CBE as well as EBG and GBA.  In addition to the transversal characteristic, those triangles also have the same area.  

What other relationships arise in the triangle as a bi-product of the centroid? Looking at the line segments, they also have a consistent correlation regardless of the shape or size of the triangle. The ratio of any median of the triangle is 2:1. Take, for example, line segment FB and BG, of any one of the preceding triangles. The length of FB is twice that of BG always.  Likewise for EB and BD, as well as CB and BA.  

Another seemly curious aspect of these triangles is the ratio of the sides of the triangle itself.  By multiplying the ratios of the line segments of each side of the triangle together, as indicated below, the product will be 1.   
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Practically speaking, constructing and finding the centroid of a triangle will yield the center of mass. The triangle will balance at its centroid.  

From this exploration of the construction of a centroid of a triangle, we have identified that the six sub triangles have a transversal relationship, and the area of triangles that are transversals of each other are equal. In addition, the ratio of the medians is always 2:1, regardless of the size of the triangle. 

