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1         A Square Peg in a Round Hole 
 
 
 
Often in mathematics, a problem which can be stated in simple, attractive terms 
provides an excellent starting point for exploration, especially if the statement 
gives little clue as to the richness and variety of the mathematics sitting behind 
that façade. One such problem proved the inspiration for this book,  
 

‘Which fits better, a square peg in a round hole  

 

or a round peg in a square hole?’ 

 
 
We might reach the right answer by simply glancing at the two figures, or else 
we might have a suspicion from the wording. After all, a ‘square peg in a round 
hole’ is an expression that has been in use since about 1800 for a misfit, 
nonconformist or eccentric, someone who does not fit well into society. So 
maybe, a round peg in a square hole makes for a better fit.  Let us begin to 
explore the mathematics that lies behind the problem’s persona. 
 

Original Problem 

 
1. Square peg in round hole 

 
Fig. 1.1: square peg in round hole, detail 
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3                       In the Right Sector 
 
 

 

 
 

 

Kilroy was here … but so was Archimedes 

  

 

Introduction 
 
In this chapter we explore some properties of common shapes using some less 
familiar methods. It has a focus on sectors of circles, especially semicircles, and 
how their areas are related to each other and to the areas of other shapes. On 
the way we will come across curves of constant width, Archimedes’ arbelos and 
salinon and perhaps a few lunes.  

 
Geometry Set 
 
In geometry sets we find some pieces of basic equipment for drawing figures, 
including two set squares and a protractor. What are the relationships between 
the area of the protractor and the areas of the set squares? 
 
Perhaps in one geometry set, when the protractor is placed on top of the 30° set 
square with the base line of the protractor lying along one side of the set square, 
the curved edge touches another side. There are two ways in which this might 
happen, as shown in Fig. 3.1: 

 

Fig. 3.1:  semicircles inside 30° right triangles 
 

For the first case, let the semicircle have unit radius. Then by elementary right-

angled trigonometry applied to Fig. 3.2, the height BC of the triangle is √3 and 
its base AB is 3.  
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