
Pierced polygons 

Purpose:  
The purpose of this multi-level task is to engage students in an investigation applying geometric 

properties of polygons. 

Achievement Objectives: 
GM5-5: Deduce the angle properties of intersecting and parallel lines and the angle properties of 

polygons and apply these properties. 

Description of mathematics:  
The background knowledge presumed for this task is outlined in the diagram below: 

 

The task can be presented with graded expectations to provide appropriate challenge for individual 

learning needs. 

Activity:  
  

Task: Investigate the sum of the internal 

angles of a regular polygon that has another 

regular polygon removed from its centre. 

  



The arithmetic approach 
The student is able to apply geometric properties of polygons to find solutions to the problem. 

Prompts from the teacher could be: 

1. Set up a table for regular polygons that gives the sum of internal angles and the sum of the 

'outside' reflex angles. (This is different to the sum of external angles) 

2. Try a few pairs of polygons that make up a pierced polygon (eg a square with an equilateral 

triangle cut out and vice versa). What do you notice? 

3. Divide your sum of all the internal and outside reflex angles by 180°. What do you notice? 

 

 

  

http://www.nzmaths.co.nz/sites/default/files/images/experiences/pierced_image1.PNG


The procedural algebraic approach 
The student is able to apply geometric properties of polygons to find a pattern that can be used to 

solve the problem. 

A prompt from the teacher could be to suggest approaching this problem of internal angles the same 

way that the class may have derived the rule for the sum of internal angles of a polygon – ie, to 

divide the shape into triangles, each being 180°. 

 

  

http://www.nzmaths.co.nz/sites/default/files/images/experiences/pierced_image2.PNG


The conceptual algebraic approach 
The student is able to apply geometric properties of polygons to find a pattern that can be used to 

solve the problem. 
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