Lesson S.Q;f’}nequalities in One Triangle

Objective: To use inequalities involving angles and sides of triangles.

Theorem 5-10
Theorem e If... Then...

If two sides of a triangle are
not congruent, then the
larger angle lies opposite the
longer side.

mesY > meZ

The converse is also true...

Theorem 5-11
Theorem If._.. Then...

If two angles of a triangle are miA > ML
not congruent, then the
Jonger side lies opposite the
' -ger angle.

BL > AU




""_Iaygr‘ouad You have two boards

at will make up two sides of the

: rzguiar sandbox. One is 5 f+ long and the
other is 8 1 | ong. Boards come in the
iengﬂzs shown. Which boards can you use ;
for the third side of the sandbox? Explain. 5%

For three segments to form a triangle, their length must be related in a certain way. Notice that only of the sets
of segments below can form a triangle. The sum of the smallest two lengths must be greater than the greatest

length.
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Theorem 5-12 Triangle Inequality Theorem

Theorem
- | The sum of the lengths of
any two sides of a triangle is Y
greater than the length of the
third side. XY+ YZ>XZ YZ+XZ>XY XZ+XY>YZ .
T SN———

Can the following segment lengths form a triangle? Why or why not?? (hint: add the 2 smaller sides and check
to see if that sum is GREATER than the 3" side. If it is GREATER than it CAN be a triangle)
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- A triangle has side lengths of 5 ft. and 8 ft. What is the range of the possible lengths for the third side? (hint:
SUBTRACT for the lower end of range, and ADD for upper end of range)

——

A triangle has side lengths of 4 in. and 7 in. What is the range of the possible lengths for the third side?

Use AABC for Exercises 1 and 2.

1. Which side is the longest? .

2. Which angle is the smallest? ,

3. Can a triangle have sides of lengths 4, 5, and 10? Explain.

4. A friend tells you that she drew a triangle with perimeter 16 in. and one side of length 8 in. How do you
know she made and error in her drawing?

Practice with FACTORING...solve by factoring.

) K+8k+12=0 2) 32+ 14x+16=0 3) 22+ 7x-15=0
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For Exercises 1-3, list the angles of each triangle in order from smallest to largest.
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For Exercises 4-7, list the sides of each triangle in order from shortest to longest.

6. AABC, with m£4 =99°, m/B = 44°, and m£C = 37°

7. AABC, with m/A=122°,m/B=22°, and m£C=36° -

¥ 6 ; 3¢
Can a triangle have sides with the given lengths? Explain.
8.8cm, 7om9em | i 4] 9.71, 13 ft,6 ft
10.20 in, 18in., 16 in. 11.3m,11m,7m
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12. Determine which side is shortest in the diagram to the right.
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' D 2 C
13. Error Analysis A student draws a triangle with a perimeter 36 cm. The student says that the longest
side measures 18 cm. How do you know that the student is incorrect? Explain.




