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Tasks for learners:

•NOT just to practise the finished 
product

•Practising a skill/Developing rhythms

•Using the skill to work on aspects of     
mathematical generality

•Easily extended
•Deep progress



Our view of geometry : 

•the circle
•the triangle



There are two types 
of triangle : 

•isosceles

•non-isosceles



Deep progress
•come to know the 
isosceles triangle …

which means …

•in all its glory



Isosceles 
triangle

Isosceles 
triangle

angles

sides
symmetries

constructing

from different givensusing different resources

odd

even

as a generality

the perpendicular bisector

its special case –
the equilateral

especially circles

the angle bisector

the odd side

the equal sides



Time for you to work











Constructing isosceles triangles

3 sides are given:  7, 9, 9

2 sides are given:  7 and 9.  

7 for the equal sides

+ the odd angle

+ the equal angles

no angle – you decide

12, 7, 7 

10, 3, 3

Gathering data about the 
other things you notice –
such as when is the odd angle 
acute, obtuse, impossible

? ? ?

remove 
a given

remove 
a given

Working on maths

TASKS 

As the odd side changes 
what happens to the odd 
angle?

How are the angles related?



Constructing with GSP

…consequences of circles not arcs …



Acetates



Change the givens

a point

a line  (not 
a segment) a point on a line

a given side length

a given radius

an angle

? Choose ?? Choose ?

[a co-ordinate point]
[a line y=mx+c]

point, line, point on line

point and radius

[a point on the line 
(x, 1/m(y-c))]



Suppose you know how to construct an 
isosceles triangle,

in the language of that construction, 
describe how to perpendicularly bisect a 

line segment



and then an angle bisector

and then drop a perpendicular 
from a point to a line



So, where is the 
isosceles triangle  in 
the shape and space 

curriculum?



Isosceles 
triangle

Isosceles 
triangle

Angle measure 
and calculation

Symmetry and 
reflection

Angle 
theorems

Cyclic polygons

Loci

Constructions
• bisector
•angle bisector
•dropping 
•rhombus
•kite
•parabola

Complements

(arithmetic/algebraic)

Regular polygons

Using 

•paper folding

•LOGO

•Excel

•GSP

•circles

co-ordinates

gradients

tangents

trigonometry

right-angled 
triangles

vectors

Circle theorems

Sector & segment

Context

Congruence & similarity



OK, so not area 
and volume!!!



On a circle draw two 
radii.   Join the chord

Draw one radius, now complete 
the isosceles triangle

remove 
a given

add a 
given

Draw one radius, follow my 
angle rule, now complete the 

isosceles triangle



On a circle draw two radii.   Join the chord

add a 
given





…. and then of course we 
have something about area

….. area of a circle and an 
approximation for pi





…. and then of course 
if we had time,  we 
could talk about time.


