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Remark to Humenberger, H. (2018) 
Balanced areas in  
quadrilaterals—on the  
way to Anne’s Theorem
 

Hans Humenberger
University of Vienna, Austria 
<hans.humenberger@univie.ac.at>

In this article two possibilities were mentioned to 
prove that a point not lying on the axis of symmetry 
of a kite (which is not a rhombus) cannot have the 
‘balanced area property’. Here we present another 
even shorter one (idea by R. Bischof, student teacher  
at the University of Vienna).

Proof

If I does not lie on the axis of symmetry e one can 
draw parallels to the sides through I. At least two of 
these parallels intersect e in the interior of the kite 
(E, parallel line to AB; the parallels to the shorter 
sides intersect e always in the interior, the parallels 
to the longer sides may intersect e outside). 

The point E has the balanced area property 
because it lies on the axis of symmetry. Now looking 
at the areas we have: ⏐∆BEA⏐=⏐∆BIA⏐ (same base 
and same altitude), and ⏐∆CDE⏐≠⏐∆CDI⏐ because  
IE is not parallel to CD (otherwise the kite would be  
a rhombus). Therefore, the point I cannot have the 
balanced area property.
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Repeat the construction for the other two pieces, and 
rotate it through 180° to obtain a large rectangle with 
sides of length (b+c) and (a+c) containing a rectangular 
hole with sides of length (c–a) and (b–c).

For problem (iv) form a two-piece shape with sides of 
length c in the vertical direction together with a side of 
length 2c horizontally. Repeat and rotate through 180°  
to obtain a square with side length 2c containing a  
square hole with side length (b–a).

In problems (iii) and (iv) ask your students to use  
algebra to check the areas of the shapes.

An extra task is to see if your students can form a  
single trapezium from the four pieces. Perhaps they  
can find other interesting shapes such as pentagons  
and hexagons?

The purpose of this article is to show that a lot of 
mathematics can be generated by working with and 
investigating the properties of suitable hands-on  
materials. 

Happy discoveries!
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