
5.6!
Inequalities in One 

Triangle

5.4!



Spaghetti ActivitySpaghetti Activity

• Break a piece of spaghetti 
into three unequal pieces.

• Try to arrange your three 
pieces into a triangle.

• Do the pieces form a 
triangle, why or why not?

Spaghetti ActivitySpaghetti Activity



Triangle InequalityTriangle Inequality

___ ___ ___



ExamplesExamples

3 + 7 > 8
7 + 8 > 3
3 + 8 > 7





5 + 10 > 15
10 + 15 > 5
5 + 15 > 10





Yes!
Every pair of side lengths, when
added, is larger than the third 
side length.

No!
One pair of side lengths does 
not sum to larger than the third
side length.



ExampleExample
• The lengths of two sides of a triangle are 5 cm. and 8 cm.  

What is the range of all possible lengths for the third side?

• You Try!  Two sides of a triangle are 7in. and 12 in. What is 
the range of possible lengths for the third side.

Note:  5 & 8 might be the two smallest 
sides…
 
OR… 8 might be the largest side.

5 + 8 > x
x < 13

5 8

???
5 ???

8

5 + x > 8
x > 3

So, x is between 3 and 13.
3< x < 13 

 5 < x < 19 



Theorem
In one triangle, 
• the largest angle is opposite the largest side…. and… 
• the smallest angle is opposite the smallest side.

FIGURES ARE NOT DRAWN TO SCALE!

• What is the smallest angle?  

• What is the medium side?

Theorem
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ExampleExample
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ExampleExample

• List the sides of ΔTUV in order from 
smallest to largest.

푻푽̅,
Smalles

  58
+62 
120

 180
-120
   6060

푼푽̅ , 푼푻̅

FIND THE 
MISSING 

ANGLE, BATMAN!



Exterior Angle InequalityExterior Angle Inequality

• Recall what is true about m1...

• So...

____
____

m1 = m2 + m3 



You Try!You Try!

*

95

Think… How do you know BAC is the largest ?
• You can’t have more than one obtuse  in a 

• Also because B and C are each less than the exterior angle of 85

TIP: Find the mBAC.  You don’t need the m B or C to solve this!

C 

푩푪̅

No.  4 + 5 < 10.



ApplicationApplication

• Determine the smallest side in each diagram (not 
drawn to scale). 

45

푿풀̅  & 푾풀̅  are the smallest 
segments in each .

Both segments are in XYW, 
so 푿풀̅  is smallest overall.

85

푸푹̅  & 푹푺̅  are the smallest 
segments in each .

Both segments are in QRS, 
so 푹푺̅  is smallest overall.

________

____

________

____

75

75

___ ___

50



ApplicationApplication

Solve for x:
70 + 2x – 10 + 3x + 20 = 180
           80 + 5x = 180
        - 80            - 80

        5x = 180
         5       5
          x = 36

Plug into each angle.
The longest side is ______

70

(3x+20)

(2x-10)

-----------  128

-----------  82

푨푩̅

A B

C


