The set of quadrilaterals — Overview of definitions

Here are examples of some of the different types of quadrilaterals. We have given typical definitions, but there are other ways of defining their shapes in terms of their properties, and some properties are consequences of these definitions (e.g., opposite sides of a parallelogram also happen to be equal). This allows an exploration of how these different sets of shapes are related to each other.

Trapezia have one set of parallel sides; isosceles trapezia have two pairs of adjacent angles equal. 

trapezia
isosceles trapezia



Kites have two pairs of equal adjacent sides and are convex. 

kites

Parallelograms have two pairs of parallel opposite sides. 

parallelograms


Rhombuses have two pairs of parallel opposite sides, and all sides are equal.

rhombuses


Rectangles have two pairs of equal opposite sides, and four right angles.

rectangles

Squares have four equal sides and four right angles.

squares

Exploring set relationships with quadrilaterals

Note to the teacher: This is not a worksheet for students, but a list of suggested activities to consider. These tasks could be conducted with students in groups, pairs or on their own, and should be used to stimulate class discussion on properties of shapes and how we depict and describe the set relationships between the different sets of shapes.

1
Which of these are true? Which are false? Explain why in each case. [If preferred, the teacher could give a few of these statements as examples for the students to answer, and then the students could be asked to make some statements like this on their own.]

a). All squares are rectangles.
b). All squares are rhombuses.

c). All squares are parallelograms.
d). All squares are kites.

e). All squares are trapezia.
f). All squares are isosceles trapezia.

g). No rectangles are kites.
h). No rectangles are rhombuses.

i). No rectangles are parallelograms.
j). No rectangles are squares.

k). Some parallelograms are trapezia.
l). Some parallelograms are kites. 

m). Some parallelograms are isosceles trapezia.
n). Some parallelograms are rectangles. 

2
Draw a shape that is … 

o). both a rectangle and a rhombus
p). both a parallelogram and a kite

Draw a shape using these conditions. If the task is impossible, say why.

q). A rectangle that is not a rhombus.
r). A kite that is not a parallelogram.

s). An isosceles trapezium that is not a kite.
t). A rhombus that is not a trapezium.

u). A trapezium and not a kite.
v). Not a rectangle and not a kite.

3
Draw Venn diagrams to show the relationships between the following sets (in some cases you may need to include an extra set):

a). Squares and rectangles
b). Parallelograms, rhombuses, and squares

c). Trapezia, isosceles trapezia and kites
d). Kites, squares, and parallelograms

e). All quadrilaterals, rhombuses and parallelograms

f). Trapezia, parallelograms, and the set of all quadrilaterals

g). Rhombuses, kites and rectangles

Note that drawing a Venn diagram for the relationship between all the different sets of quadrilaterals is quite difficult.

Sample answers for Venn diagram questions: 

b).
g).
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