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Triangle in a Trapezium



[image: Trapezium, parallel sides length 6 and 12, height 4 units. The midpoint of the left side is joined to the vertices on the right side to form a triangle, shaded green.]Inside a trapezium, a triangle can be drawn by joining the vertices of one of the non-parallel sides to the midpoint of the opposite side.
You may have noticed that the area of the triangle is always half of the area of the trapezium.

Once you have had a go at proving it, look at the possible starting points below.
[image: Trapezium ABCD, AB has midpoint E and CD has midpoint F. Triangle CED is shaded blue. Line EF is marked.]Can you take each starting point and develop it into a full proof?

Starting Point 1
In this diagram, an extra line has been drawn joining E, the midpoint of AB, to F, the midpoint of CD.


[image: Trapezium ABCD, E is the midpoint of AB, Triangle CED is shaded blue.][image: Trapezium ABCD, E is the midpoint of AB. The line through E parallel to CD has been added. It intersects AD at F, and the continuation of BC at G. ][image: Lines from the previous picture have been erased to leave parallelogram FGCD. Triangle FCD is shaded in the same blue as the original triangle in the first image.]
Starting Point 2
Take a look at this sequence of three images. What happens at each stage?

Starting Point 3
Take a look at the image below. Can you see how the trapezium ABCD has been transformed to create this image?
[image: Trapezium ABCD, E and F are midpoints of AB and CD. Triangle CED is shaded blue. The whole shape has been rotated 180 degrees around point F.]


http://nrich.maths.org/1053
http://nrich.maths.org/11480
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