
NONAGON/NONAGRAM 

Points on the unit circle have coordinates (cos 𝜃, sin 𝜃). 

A nonagon is inscribed in a circle of radius 5. The center of the circle lies on the 

origin. 

Calculate the angle of turn for each of the 9 vertices from the positive x axis. 

Note that one of the vertices is at the 90 degree position on the circle in 

standard position. 

You can use this table to record the angle, the 𝑥 −coordinate and the 

𝑦 −coordinate of each vertex. 

Angle   90°       

𝑥   0       

𝑦   5       

 

Plot your points on the axes below. 

To draw a nonagon: join point 1 to point 2 to point 3 … until you return to the first point. 

To draw a nonagram: join point 1 to point 5 to point 9 to point… every fourth point until you return to the first point. 

 

https://mathworld.wolfram.com/Polygram.html


Nonagon continued: On this part of the task, we construct the nonagon (or nonagram) on GeoGebra by plotting the 

points  (a) Individually, (b) Using a sequence command and (c) Animated to dilate and rotate. 

Individual points  

(a) Open www.geogebra.org/classic.  Make sure you can see at least  −5 ≤ 𝑥 ≤ 5, and −5 ≤ 𝑦 ≤ 5. 

(b) Type in the 9 points using the cosine and sine of each angle, eg (5cos(10°), 5sin(10°))i. Right click to turn off 

the axesii. Use the polygon tool to join the points to make a nonagon or a nonagram.  

 

Using the Sequence Command 

(a) Write the number of degrees for each vertex of the nonagon into the table below 

𝑛 1 2 3 4 5 6 7 8 9 

degrees   90°       

 

(b) Let 𝑑(𝑛) = 𝑎𝑛 + 𝑏, the linear function (or arithmetic sequence) that maps the value 𝑛 to the number of 

degrees. Determine the value of 𝑎 and 𝑏. 

(c) Open a new www.geogebra.org/classic. Make sure you can see at least  −5 ≤ 𝑥 ≤ 5, and −5 ≤ 𝑦 ≤ 5.Use 

the sequence command with your linear function (you can copy/paste these commands – just switch out ‘a’ 

and ‘b’ for your values): 

 

(i) Enter a simple sequence of numbers using your linear sequence as follows: 

Sequence(an+b,n,1,9) 

This should generate the same set of numbers as in the table above, provided you have calculated 𝑎 

and 𝑏 correctly. 

(ii) Now generate a sequence of points. Cut and paste this command: 

 

Sequence((5cos((an+b)°),5sin((an+b)°)),n,1,9) 

This should generate the nine points of the nonagon.  Use the polygon tool to join your points. 

 

Using Sliders to Dilate (change the radius) and Rotate (change the angle) 

1. Open a new www.geogebra.org/classic.  Set it up to be able to view −8 ≤ 𝑥 ≤ 8, and −8 ≤ 𝑦 ≤ 8. Use the 

slider tool to create a slider. Name the slider ‘𝑟’, and let it range from 1 to 8. Enter your sequence command 

as before but replace the value 5 with 𝑟. Set the slider to animate! If its all working, pause the slider, turn off 

the axes and use the polygon tool to create your polygon or polygram. 

 

2. Now create a second slider. Name the slider ‘a’, leave it as a number and let it range from 0 to 360, leave the 

increment blank. Use the same sequence command, but insert +𝑎 into each angle so that when 𝑎 is 

animated your polygon rotates.  

 
i If the degree symbol doesn’t show by default, use alt + o (pc) or option+shift+8 (imac) 
ii This is required so that when you click the polygon tool on the point on the axes, it attaches to the point not the axis. 

http://www.geogebra.org/classic
https://www.tentotwelvemath.com/fmp-10/4-arithmetic-sequences/the-general-term/#nonagon
http://www.geogebra.org/classic
http://www.geogebra.org/classic

