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In this task you will investigate fitting regular polygons together at a point.
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INVESTIGATION REGULAR POLYGONS

All the polygons have sides of the same length.
The polygons fit together exactly with one corner from each polygon meeting at a point with no gaps or
overlaps.

1

The diagram shows 4 squares fitting together at a point.

Complete the sentences.
Each interior angle of a square is ....................

The sum of the angles at the point where the squares meet is

(a) The diagram shows an equilateral triangle.

Complete the diagram to show that equilateral triangles fit together at a point.
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(b) The diagram shows a regular hexagon.

Complete the diagram to show that regular hexagons fit together at a point.
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The rest of this investigation is about 3 regular polygons fitting together at a point.

The diagram shows a square and 2 congruent polygons fitting together at a point.

Write down the mathematical name for polygon B.

4  This is the formula for the size of each interior angle of a regular polygon.

Interior angle = 180° — (360° +~number of sides)

(a) Use the formula to show that the size of each interior angle of polygon B is 135°.

(b) Complete the sentences to explain why the 3 polygons fit together at a point.
Each interior angle of polygon B is 135°.
Each interior angle of a square is ....................

The sum of angles at a point is ....................

The 3 polygons fit together at a point because 135°+ 135+ ..o =
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5  Use the formula in Question 4 to complete the table.
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Number of sides 5 6 8 10 12 18 20
Interior angle in degrees 108 135 144 150 162
[4]
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The diagram shows regular polygons P and Q and part of regular polygon R.
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P is an equilateral triangle.
Q is a regular decagon.
R is a different regular polygon.

(a) Write down the number of sides in a regular decagon.

................................................. [1]
(b) Write down the size of each angle in an equilateral triangle.
................................................. [1]
(¢) Work out the size of angle x.
Use the table in Question 5 to help you.
................................................. (2]
(d) This is the formula for the number of sides, n, of a regular polygon with interior angle A4°.
"= 360
~180—4°
Work out the number of sides in polygon R.
................................................. [2]
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The diagram shows 2 regular polygons with 5 sides and part of another regular polygon.
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Calculate the number of sides of the other regular polygon.

Tom uses a regular 5-sided polygon and a regular 8-sided polygon.

Show that Tom cannot fit these 2 polygons and a third regular polygon together at a point.

[3]
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Show that each of the 2 congruent regular polygons has 12 sides.
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The diagram shows an equilateral triangle and parts of 2 congruent regular polygons.
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10 Samira wants to find all the ways to fit 3 regular polygons together at a point.

In this question one of the polygons is always an equilateral triangle.

(a) Samira uses an equilateral triangle and a regular hexagon.

Give reasons why these 2 polygons and a third regular polygon cannot fit together at a point.

(b) Complete the table.

Use your answers from Question 5 and Question 6(d) to help you.

Number of sides of Number of sides of Number of sides of
first polygon second polygon third polygon
3 7 42
3 8
3 9
3 10
3 12 12
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11 Find all the possible ways where one of the 3 polygons is a square.
Use the table from Question 5 to help you.
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