OCTAGON ACTIVITY

OBJECTIVE

Use hands-on measurements and drawing instruments to discover the special relationships for regular octagons and use these relationships to draw or design specific-sized gazebos and octagon-shaped windows, etc.

MATERIALS

Graph paper, protractor, compass, steel rule

INFORMATION

An octagon is any eight-sided closed figure.  The octagons used most often in building construction and landscaping are regular octagons—figures with all eight sides and all eight angles equal.

The area of a regular octagon can be found by breaking it into identical isosceles triangles; however, the following “shortcut” formulas can also be used.






A = 0.7071D2 , where D is the diameter across the angles






A = 0.8284F2 , where F is the distance across the flats






A = 4.8275S2 , where S is the length of one side

All three formulas work equally well.  Which one is used depends on the information one starts with.  This activity will discover why some of these formulas work.

STUDENT WORKSHEET

ACTIVITY 1.  

Use the polygon on the right.

a.  Find the sum of measures of the interior angles.

     Use your protractor.




   __________________

 b.  Will the sum be the same no matter how

      large the octagon is?




   __________________

c. Find the measure of one interior angle.

   __________________

ACTIVITY 2.
With drawing instruments, draw a hexagon (as shown below) using arcs equal to the radius of the circle to locate all points.  Use a two-inch radius when drawing the circle with a compass.  

ACTIVITY 3.
Use the circle below and a steel rule to draw a regular octagon.  By measurement find the relationship between isosceles right triangles and octagons.  Draw the isosceles triangles by extending the sides of the regular octagon to form a square.

MEASURE:


a. sides of the isosceles right triangles ______________

b. sides of the octagon ______________

c. diagonals of the octagon ________________

d. What is the related factor for finding the leg of the isosceles right triangle if you know the hypotenuse? ___________________

e. What is the related factor for finding the hypotenuse if you know the leg? _________

ACTIVITY 4.
Draw the largest octagon possible in the 20 x 20 square below.  If the scale is ¼ inch = 1 inch, how long is each side of the octagon? _________________________

ACTIVITY 5.


You are given a  ______________-inch square to put the largest possible regular octagon-shaped window.  How long will each side of the window be? ___________________  Draw the window in the grid below using the scale 1 box = 1 inch.

QUESTIONS

1.  Find the area of an octagonal gazebo if the builder wishes to use 6-ft lengths of 2 x 6 lumber 

     for footings.  ___________________

2.  A builder wants to build an octagonal sunroom onto a house.  If the room should have 

     approximately 100 ft2, what would be an appropriate measurement for the diameter across

     the opposite angles?  ________________________

3.  A carpenter is designing a gazebo for a park that will have a 38-ft distance across the flats.

     Calculate the lengths of the sides. _____________________

4.  An octagon has a diameter across the angles of 26 ft.  Find the length of one side.  Round to 

     the nearer whole foot. _____________________

