
READING MATERIAL

Read About Triangles You Can Make (Given
Conditions)

WHAT ARE THE PROPERTIES OF A TRIANGLE?
A triangle is a closed shape with three sides. This means that all three sides must
connect. If a set of three side lengths cannot form a 3-sided closed shape (two sides
can’t touch), then those lengths cannot make a triangle. A triangle also has three angles
whose measures add to 180°. If a set of three angle measures do not add to 180°, they
cannot form a triangle.

To better understand triangles you can make (given conditions)…

LET’S BREAK IT DOWN!

When you are given three sides, they can form a
maximum of one unique triangle.

How many different triangles can
you construct with sides lengths of 6,
8, and 10 inches? You can put the
side lengths together in different
orientations, but the triangle always
has the same size and shape. All of
the triangles you make are the same
triangle. So if your three side lengths
can form a triangle, they can only
form exactly 1 unique triangle! Try this one yourself: How many unique triangles can you makeHow many unique triangles can you make
with side lengths of 4, 6, and 8 inches?with side lengths of 4, 6, and 8 inches?
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When you are given three side lengths, sometimes you
cannot form any triangles at all.

Next, let’s look at how many triangles
you can form with side lengths of 6,
8, and 16 inches. If you put the
longest side across the bottom, and
the shortest side on the left, you can
see that the other side is too short to
connect the first two sides to form a
triangle. That is because, in order to
form a triangle, the two shorter sides
together must be longer than the longest side. Mathematically speaking, the sum of the lengths
of the two shorter sides of a triangle must be greater than the length of the longest side.
Otherwise, they cannot form a triangle. Try this yourself: Given side lengths of 4, 8, and 12 meters,Given side lengths of 4, 8, and 12 meters,
how many unique triangles can you make?how many unique triangles can you make?

When you are given three angles, you can form either no
triangles or infinitely many triangles.

How many different triangles can
you make with angle measures of 30
degrees, 60 degrees, and 90
degrees? To draw a triangle, use a
protractor to make one of the
angles. Make the side lengths as
long or short as you want. At the end
of one of the sides, make another
angle, and join the sides together.
You've made a triangle! Notice that you decided the side lengths. This means you could make a
different decision. Because of this, you could make infinitely many different triangles with the
same angles. Try this yourself: Given angle measures 100 degrees, 45 degrees, and 35 degrees,Given angle measures 100 degrees, 45 degrees, and 35 degrees,
can you form one triangle, no triangles, or an infinite number of triangles?can you form one triangle, no triangles, or an infinite number of triangles?



When you are given three angles, you may not be able to
form any triangles at all.

Remember that the angles inside a
triangle must add to 180°. 30° + 60° +
90° = 180°. What if you are given
angles 45°, 20°, and 30°? 45° + 20° +
30° = 95°. These angles do not sum
to 180°, so they cannot be used to
form a triangle. Try this yourself:
Given angle measures 60 degrees,Given angle measures 60 degrees,
55 degrees, and 35 degrees, can you55 degrees, and 35 degrees, can you
form one triangle, no triangles, or an infinite number of triangles?form one triangle, no triangles, or an infinite number of triangles?

HOW MANY TRIANGLES CAN YOU MAKE? (GIVEN CONDITIONS)
VOCABULARY

Triangle A three-sided polygon.

Angle A figure formed by two rays or two line segments with a common endpoint called the vertex
of the angle.

Ray A part of a line starting at an endpoint and continuing forever in one direction.

Vertex The point at which the rays of an angle meet.

Scale The relative size of something. It is the same as a scale factor.

Protractor A tool used for measuring or drawing angles.

HOW MANY TRIANGLES CAN YOU MAKE? (GIVEN CONDITIONS)
DISCUSSION QUESTIONS



What is the sum of the three angles of a triangle?
180 degrees.

Give an example of three side lengths that form one unique triangle.
The length of two sides combined must be greater than the third side. Example: 2 cm, 3 cm, 4 cm

Give an example of three side lengths that do not form a triangle.
The lengths of two sides combined must be less than the third side. Example: 2 in., 2 in., 5 in.

How many triangles can you construct from angle measures of 45 degrees,
65 degrees, and 70 degrees?
Many triangles (an infinite number of triangles)

How many triangles can you construct from angle measures of 35 degrees,
65 degrees, and 90 degrees?
No triangles; the angles do not add to 180 degrees.
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