
PROPERTIES OF QUADRILATERALS    NAME:_______________________ 

In this GSP activity, we are going to discover the properties of diagonals in quadrilaterals. 

What is a diagonal? 

 

There are four properties we are going to look at: 

• Diagonals can be equal in length 

• Diagonals can intersect at right angles 

• Diagonals can bisect one another 

• Diagonals can bisect the angles through which they pass 

What does intersect at right angles mean? 

 

What does bisect mean? 

 

When we are talking about the special quadrilaterals, we mean: trapezium, kite, parallelogram, 

rhombus, rectangle and square. 

PARALLELOGRAM 

1. In GSP, place a dot on the page and translate it 6cm to the right. Label the first point A and 

the second point B. 

2. Place another point above and to the right of the line. Label it C.  

3. Join B to C. 

4. Highlight the line BC and the point A and construct a parallel line. 

5. Highlight the line AB and the point C and construct a parallel line. 

6. Place a point where these two lines intersect. Label it D. 

7. Use the line segment tool to join the lines AD and CD. Hide the parallel lines. 

8. Draw in the diagonals AC and DB. Place a point on the intersection and label it E. 

For the next couple of questions, you will need to use the measure tools available in GSP. 

9. Are the diagonals equal in length? 

10. Do the diagonals meet at right angles? 

11. Do the diagonals bisect one another? 

12. Do the diagonals bisect the angles through which they pass? 

Print out your GSP file with all its measurements. Make sure you pick Fit to Page. 

  



TRAPEZIUM 

1. Place a point and translate it 6cm to the right. Join the points together. Label the first point 

A and the second point B. 

2. Place a point C above and to the left. Use the line segment tool to join BC. 

3. Highlight the line AB and the point and construct a parallel line. 

4. Place another point D on this line in between A and C.  

5. Join AD. 

6. Join the diagonals AC and BD. Place a point E where the two diagonals meet. 

Use the measure tools available in GSP. 

7. Are the diagonals equal in length? 

8. Do the diagonals meet at right angles? 

9. Do the diagonals bisect one another? 

10. Do the diagonals bisect the angles through which they pass? 

Print out your GSP file with all its measurements.  

 

RECTANGLE 

What is special about a rectangle? 

1. Use the parallel and perpendicular line tools to draw a rectangle in GSP. Make sure when 

you move it, it remains a rectangle. 

2. Label the points ABCD. 

3. Draw in the diagonals. 

4. Place a point E where the diagonals intersect and measure relevant angles and distances to 

answer the following questions. 

5. Are the diagonals equal in length? 

6. Do the diagonals meet at right angles? 

7. Do the diagonals bisect one another? 

8. Do the diagonals bisect the angles through which they pass? 

Print out your GSP file with all its measurements. 



RHOMBUS 

What’s special about a rhombus? 

One way to draw a rhombus is GSP is to use the rotate tool. 

1. Place a point A and translate it 6cm to the right. Join the points together and label this new 

point B. 

2. Highlight the line AB and the point A. Double click on point B to make it the centre of 

rotation. 

3. Rotate it through an angle of -600. Label the new point C. 

4. Complete the rhombus but adding two parallel lines. 

5. Place a point D where the parallel lines meet. 

6. Finish the rhombus with diagonals and hide the parallel lines. 

Measure relevant angles and distances to answer the following questions. 

7. Are the diagonals equal in length? 

8. Do the diagonals meet at right angles? 

9. Do the diagonals bisect one another? 

10. Do the diagonals bisect the angles through which they pass? 

Print out your GSP file with all its measurements.  

SQUARE 

What is special about a square? 

1. Use GSP to draw a square with side length 6cm. Label the vertices ABCD. 

2. Draw the diagonals and label the point of intersection E. 

Measure relevant angles and distances to answer the following questions. 

3. Are the diagonals equal in length? 

4. Do the diagonals meet at right angles? 

5. Do the diagonals bisect one another? 

6. Do the diagonals bisect the angles through which they pass? 

Print out your GSP file with all its measurements.  

KITE 

A kite is unusual because its adjacent sides are equal. 

What does adjacent mean? 

1. This time in GSP we are going to draw the diagonals first. 

2. Use the line tool to draw a horizontal line. Label the points A and B and use the  

line segment tool to join them together. 

3. Highlight the line segment and find the midpoint. Label it E.  



4. Highlight the line AB and the point E and draw a perpendicular line. 

5. Place two points on this line, one above AB (point C) and one below (point D). 

6. Join AC, CB, BC and BD. 

7. Join CD and hide the line behind it. 

8. Hide the line under AB. 

Measure relevant angles and distances to answer the following questions. 

9. Are the diagonals equal in length? 

10. Do the diagonals meet at right angles? 

11. Do the diagonals bisect one another? 

12. Do the diagonals bisect the angles through which they pass? 

Print out your GSP file with all its measurements.  

EXTENSION: NON-CONVEX KITE 

 The kite is the only one of the special quadrilaterals that can be non-convex. It looks like this: 

 

There is a special name for this type of kite. What is it? 

There are two properties of non-convex quadrilaterals. What are they? 

 

Are they true for the figure above? 

 

1. Make an adjustment to your kite you made before to make a non-convex kite. 

2. Colour the diagonals red. 

3. What do you notice about point E? 

4. Look back to your answers to questions 9, 10, 11 and 12 in the previous section. 

5. Do you get the same four answers for this kite? 


