
CIRCLE GEOMETRY WITH GSP 

We are going to use GSP to construct all the circle geometry theorems. Before we do that, we need 

to learn how to construct the various parts of a circle. 

1. Construct a circle in GSP. You may have to move it so that it is in the centre of the page. 

2. Use the line segment tool to draw a chord that attaches itself to the circle. 

3. Use the line segment tool to draw a radius. 

4. To draw a diameter, first draw a radius, select the radius and the centre point and construct 

a parallel line. Place a dot where this line intersects the other side of the circle. Draw a line 

segment between the two dots on the circumference and hide the parallel line. Make sure it 

is a diameter by dragging the circumference points around. 

5. To draw an arc, place two points on the circumference and highlight them and the circle. 

Construct an arc on the circle. This will make the circle a dotted line.  

6.  To construct a tangent, we are going to use one of the theorems, namely that a tangent is 

perpendicular to a radius. Construct a new radius using the line segment tool. Highlight the 

radius and the circumference point and construct a parallel line. This is a tangent. 

 

 

 

 

 

 

 

 

 

Now we are going to construct a segment and a sector. 

1. Create a new circle. 

2. Draw in two radii.  

3. Construct the arc between the two points on the 

circumference. 

4. Highlight the arc (not the entire circle) and construct 

the arc interior. Choose sector. 

5. Now construct a chord.  

6. Highlight the two endpoints and construct an arc. 

7. Highlight the arc and construct the arc interior. Choose 

segment. 

  



There are many geometry theorems that are particular to circles and parts of circles. We are going to 

look at them using GSP. 

First, write a definition for the following words: 

subtend, equidistant, bisect, exterior angle, secant, cyclic quadrilateral, point of contact, axiom, 

theorem 

ARCS AND ANGLES 

Equal arcs/chords subtend equal angles at the centre of a circle 

1. Draw a circle and construct two radii CB and AB. Construct the arc between A and B and 

measure the angle at the centre of the circle between the radii.  

2. Measure the length of the arc. 

3. Construct another radii BD. 

4. Click points ABC in order and mark the angle (Transform Menu). 

5. Click on the new radius and point D. Double click point B. Rotate the radius by the marked angle. 

6. Label the new point E and construct the arc DE. 

7. Measure the angle DBE and the arc length DE.  

8. What happens when you move point C? 

 

 

 

 

 

 

 

9. This theorem can also be written in reverse (this is called the converse). How would you 

write that? 

The angle at the centre is twice the angle at the circumference 

1. Draw a circle and construct two radii CB and AB. Measure the angle at the centre of the 

circle between the radii. 

2. From point A, draw a chord to point D. Join the line segment CD. Measure angle ADC. 

3. Use the Calculator in the Number tab to calculate angle ADC. It should match the angle at 

the centre. 

4. Move point D. What happens? 

5. What happens if point D moves all the way around between C and A? 

6. What happens if point B is not at the centre? 

 

 

 

  



The angle in a semicircle is a right angle 

1. Draw a circle. Construct a diameter AB. 

2. From point A, draw chord that meets the circumference at C. Join points C and B. 

3. Use the marker tool to mark angle ACB. It should be a right angle. 

4. Move point C. What happens? 

 
5. Just like Pythagoras’ theorem, we can use this theorem to prove that a chord is a diameter. 

How could you do that? 

CHORDS 

A perpendicular line from the centre to a chord bisects the chord 

1. Draw a circle. Draw a radius BA. Place a point C on this radius. 

2. Construct a line perpendicular to BA through C. 

3. Place points D and E where this line cuts the circumference. Draw in the line segment DE and 

hide the perpendicular line. 

4. Use the marker tool to show that angle BCE is a right angle. 

5. Measure DC and CE and show that they are equal. 

6. What happens when you move point C? 

7. There are two converse theorems for this theorem. What are they? 

8. Many circle geometry theorems can be proven using congruent triangles. Prove that DC = CE 

by first proving that ∆𝐵𝐶𝐷 ≡ ∆𝐵𝐶𝐸. (Hint: You will need to construct the lines BD and BE) 

 

  



Equal chords are equidistant from the centre of a circle 

1. Draw a circle and construct a chord AB. Measure the length of the chord. 

2. Draw line perpendicular to this chord through the centre O.  

3. Place a point C whether the chord and the perpendicular line intersect. 

4. Measure the line segment OC. 

5. Click on the line segment OC and point C. Double click on point O to make it the centre of 

rotation and rotate OC 120 degrees. Label this new point D. 

6. Construct a line segment EF perpendicular to OD. Measure EF. 

7. Move point A. What have you shown? 

 

8. We constructed the line between the centre O and the chords using a perpendicular. Why 

did we do that? 

The products of intercepts of intersecting chords are equal 

No instructions this time. The product will come up with cm2 as units. Ignore. 

 

What happens when you move any of the points? 

CYCLIC QUADRILATERALS 

Opposite angles in cyclic quadrilaterals are supplementary 

1. Draw a circle and construct a cyclic quadrilateral ABCD. 

2. Measure opposite angles and use the calculator to add them. 

3. What have you found? 

4. What happens when you move one of the vertices of the quadrilateral? 

5. What would it mean if we found a quadrilateral whose opposite angles were 

supplementary? 



The exterior angle of a cyclic quadrilateral is equal to the interior opposite angle 

Use GSP to show that this theorem is true. 

TANGENTS, SECANTS AND SEGMENTS 

A tangent and a radius meet at right angles 

We used this theorem to construct a tangent in the very first exercise. See if you can remember how 

to do it. 

Angles in the same segment are equal 

1. Draw a circle and draw a chord AB. 

2. From point A, draw a chord meeting the circumference at point C. Construct a line from C to 

B. 

3. From point A, draw another chord meeting the circumference at point D. Construct the line 

from D to B. 

4. Measure angles ACB and BDA. 

5. Move point C. What happens? 

6. What does it mean to say “angles in the same segment are equal”? 

 

Tangents to a circle from an exterior point are equal 

1. Draw a circle and construct two tangents to the circle. Label the points where the tangents 

intersect the circle as A and B. 

2. Place a point where the tangents intersect each other and label it C. 

3. Measure AC and CB. 

4. What happens when you move A or B? 

 

  



If two secants are drawn from an external point, then the product of the intercepts is equal 

This one is a little hard to interpret. This is what it should look like. 

 

Use GSP to show that AB  AD = AC  AE. 

The square of the tangent from an external point is equal to the product of the intercepts of the 

secant passing through this point 

1. Draw a circle and construct a tangent touching at point A. Hide the radius that you used to 

construct the tangent. 

2. Draw a secant and mark the point of intersection with the tangent as B. 

3. Place points C and D where the secant cuts the circle. 

4. Measure AB, BC and BD. 

5. Show that AB2 = BC  BD. 

6. What happens when you move D or B? 

 

7. This theorem can be proved using similar triangles. First join CA and AD then prove triangles 

DAB and ACB are similar. 

The angle between a chord and a tangent is equal to any angle in the alternate segment 

1. Draw a circle. Construct a tangent at point A and hide the radius used. 

2. From point A, draw a chord intersecting the circle at B. 

3. From points A and B, construct an angle that touches the circumference at C. 

4. Measure angle ACB. 

5. Place a point D on the tangent on the opposite  

side of C.  

6. Measure angle DAB. 

7. Move point C. What happens? 

8. What is meant by the alternate segment? 

  



TOUCHING CIRCLES 

If two circles touch, the line joining their centres passes through their point of contact 

In order to construct two circles that touch in only one place in GSP, we need to use the above fact. 

1. Draw a circle. Choose the line tool and construct a secant that passes through the centre of 

the circle. Label the point of intersection with the circle as A. 

2. Place a point B outside the circle but not on the secant. 

3. Click point B then point A. Construct a circle by using “Circle by Centre + Point” method in 

the Construct menu. 

4. Do the two circles touch in only one place? 

5. Draw a line between O and B. Does the line pass through the points of contact of the two 

circles? 

6. Hide the second circle and the line OB. 

7. Now place a point C somewhere outside the first circle on the secant you drew. 

8. Click point C then point A. Construct a circle like you did before. 

9. Now how many times do the two circles intersect? 

10. What do you notice about the line OC? 

 

The chord through the points of contact of two circles is perpendicular to the line connecting their 

radii 

1. Draw two overlapping circles and place the points A and B at the points of intersection. 

2. Construct the line AB. 

3. Construct the line connecting the two centres of the circle. 

4. Place point C at the point of intersection of these two lines. 

5. Show that the theorem above is true. 

REPORT 

Type up a report in Word using the heading above. Answer all the questions and write up any 

proofs. Use the snipping tool to include your GSP drawings for each section. 

At the end, write a summarising paragraph about what you have learnt. 

 


