Accelerated Geometry – Sec. 1.5 Notes – Triangles

The term “triangle” literally means “three angles”.  We define a triangle as a polygon that has three sides.

We name a triangle using its three vertices named in any order.  Thus, every triangle can be named in 6 different ways … 3 starting points * 2 directions = 6 possible names.

We classify triangles in two ways, according to their angles and according to their sides.

Classifying a triangle according to its angles …

Use sketchpad to create a triangle.  Use your sketch to fill in the blanks in each statement below.

A triangle can have _____ acute angle(s).  How many of its angles can measure less than 90 degrees?




as many as 3
A triangle can have _____ right angle(s).  How many of its angles can measure exactly 90 degrees?




at most 1
A triangle can have _____ obtuse angle(s).  How many of its angles measure more than 90 degrees?




at most 1

Every triangles has _____ angles.




at least 2 acute

The largest angle in a triangle determines how we classify the triangle according to its angles …

Acute triangle – contains three acute angles

A triangle is acute if and only if its largest angle is an acute angle.

Right triangle – contains one right angle and two acute angles

A triangle is right if and only if it largest angle is a right angle.

Obtuse triangle – contains one obtuse angle and two acute angles

A triangle is obtuse if and only if its largest angle is an obtuse angle.

Classifying a triangle according to its sides …

The term “equilateral” literally means “equal sides”.  We use this as the basis for the following definitions:

Equilateral triangle – all of its sides are congruent


A triangle is equilateral if and only if all 3 of its sides are congruent.

Isosceles triangle – at least 2 of its sides are congruent   (“at least 2” allow us to include equilateral triangles)

A triangle is isosceles if and only if at least two of its sides are congruent

Scalene – none of its sides are congruent


A triangle is scalene if and only if none of its sides are congruent.

The number of congruent sides determines how we classify the triangle according to its sides.

Two additional terms can be used to describe a triangle:

The term “equiangular” literally means “equal angles” … Equiangular triangle – its angles are congruent 

A triangle is equiangular if and only if all 3 of its angles are congruent.

Regular – it is a triangle that is both equilateral and equiangular


A triangle is regular if and only if it is both equilateral and equianglular.

· In a regular triangle, all of its sides are congruent and all of its angles are congruent

· Every equiangular triangle is also equilateral and every equilateral triangle is also equiangular.
We develop the following relationships between the sides and angles of a triangle …

· Every equilateral triangle has 3 congruent angles.

· Every isosceles triangle has two congruent angles.

· Every scalene triangle has no congruent angles.

Special parts of triangles …

In a right triangle …

… the hypotenuse is the segment that lies opposite the right angle.

In an isosceles triangle …

… the congruent sides are called legs
… the non-congruent side is called the base
... the included angle for the two legs is the vertex angle
… the angles formed by a leg and the base are called base angles
We must be very careful when analyzing a diagram in geometry.  Too often, we assume too much to be true.  Use the following guidelines when determining what a diagram is telling you …

You MAY assume that …

… lines are straight

… points are collinear if shown on the same line

… points are coplanar if drawn on the same plane

… if two lines intersect, the intersection is a point

In general, you can assume almost anything that has to do with the placement of points in the diagram.

You may NOT assume that …

… lines or segments are parallel or perpendicular

… segments and angles are congruent 

In general, you cannot assume anything that has to do with specific measures.

