
 
Something you might discover when working 
with triangles is the Triangle Inequality. The 
Triangle Inequality  states the sum of the 
measures of any two sides of a triangle is 
greater than the measure of the third side.

If we studied triangles long enough, we might 
see other interesting relationships.  Now, being 
the nice guy that I am, I will point some of those 
out to you.  You can thank me later.

We have already learned that if you have a 
right triangle, then the square of the 
hypotenuse is equal to the sum of the squares 
of the legs.  We called that the Pythagorean 
Theorem.

What happens if you have a triangle so the 
lengths of the three sides, a, b, and c have this 
relationship  c2 = a2 + b2 ?  It turns out that the 
triangle would be a right triangle. That’s  
converse of the Pythagorean Theorem.

What that means is that we can now look at 
different triangles and determine if each of those 
triangles are right triangles. Isn’t that something!

If I gave you a couple of triangles with their 
respective measurements,  you can now 
determine if they were right triangles.  Through 
some reasoning you would eventually 
determine that when trying to show a triangle is 
a right triangle, the longest side would be 
substituted for c.  The other two sides would 
be a and b.

Notice that the measurements on the  
triangle on the left  will satisfy the condition 
c2 = a2 + b2.  Therefore its a right triangle.  The 
triangle on the right does not satisfy the 
Pythagorean relation, therefore it’s not a right 
triangle.

Because of similarity,  after we find some 
measurements for right triangles using the 
Pythagorean Theorem, we can determine the 
lengths of  the sides of other right triangles.

The following are examples of right triangles.
  1 1   √2

1 √3    2
3 4    5
5 12   13
8 15   17 

Playing with right triangles, we would also 
discover relationships with particular right 
triangles.

For instance, we would find that the sides of a 
45-45-90 triangle have are in proportion.

Theorem

If each acute angle of a right triangle has 
measure 45, the hypotenuse is √2 times as 
long as the leg.   

We would also see a relationship in the sides 
of a 30-60-90 triangle.

Theorem

If the acute angles of a right triangle have 
measures 30 and 60, then
  a) the hypotenuse is twice as long as 

     the shorter leg.
  b) the longer leg is √3 times as long as 

     the shorter leg.

Both of these theorems could be proved easily 
using the Pythagorean Theorem.

It’s important for you to know these two 
theorems so we can work with trigonometric 
ratios as we continue our study in the 
wonderful world of math.

I can’t stress enough the need for students to 
continually review previously learned 
definitions, postulates, and theorems.  Being 
able to recall that information will allow you to 
think critically and solve problems.
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