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Example 1 Using Side Lengths to Identify Triangles

Determine whether the side lengths form a triangle.
a. 3yd,12yd,13yd
Find the sum of the lengths of each pair of sides. Compare each sum to the length of the third side.

3yd +12yd = 15yd 15yd>13yd v/
12yd + 13yd = 25yd 25yd>3yd v
3yd +13yd = 16yd 16yd>12yd v

P Because each sum of two side lengths is greater than the length of the third side, the side
lengths form a triangle.

b. 4ft,5ft9ft
Find the sum of the lengths of each pair of two sides. Compare each sum to the length of the third side

aft+5ft=9ft 9ftx9ft X
5ft +9ft=14ft 14ft>4aft o
4ft +9ft=13ft 1Bft>5ft

P Because4 ft + 5 ft # 9 ft, the side lengths do not form a triangle
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g TW [t Determine whether the side lengths form a triangle.

1. 6ft 8t 5ft
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3. 12in., 5in,, 7in.
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2. 2mm,5mm, 8 mm
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E}(ample 2 Constructing Triangles Using Side Lengths

ASSESS
REASONABLENESS
Try to draw the triangle in
part (b). Explain how the
result shows that it is not
possible to draw the triangle.
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4. 2cm,2cm,5cm
151435 X
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a.

Draw a triangle with the given side lengths,

Draw a triangle with the given side lengths, if possible.

4cm,2cm,3cm
The sum of the lengths of any two sides is greater than the length of the
third side.

4cm+2cm>3cm 2cm +3cm>4cm

4cm+3cm>2cm

So, you can draw a triangle with the given side lengths.

Step 1: Draw a 4-centimeter side. Sons
Step 2: Use a compass to determine e L e :
where the 2-centimeter side iy B
and the 3-centimeter side meet. 2cm SN
Step 3: The third vertex can be at ' \‘.
either intersection point. :. ; s
Draw the triangle. y ¥ Eoeg
2cm 3cm
4cm
2.5in.,1in,, 1in.
Because 1 in. + 1in. < 2.5 in,, itis not possible to draw the triangle.
O oAD'
if poss%lge. (A’ D s
5. 4cm,3cm,3cm 6. 1cm,4cm,5cm
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Example 3 Modeling Real Life B

You ‘?ﬂt t: ;ﬂd(:lse ; ﬂow?r bed using three landscaping boards. You have two boards with lengths of
Syarcs ancbyarcs. Describe the possible lengths that you can use for the third board.

The tl.nrd b((;arcll coulq be one.of the shorter sides or the longest side. Use the Triangle Inequality Theorem
to write and solve an inequality for each case. Let x represent the length of the third board.

Case 1: xrepresents one of the shorter sides.

3+ x>5 3yd xyd 6—'% - 2
x>2 . C)Y@M -x'{,f J/é\c(zm

5yd
Case 2: xrepresents the longest side. ﬁ @L&—% l< 53
3+5>x xyd
3yd
8>x
5yd

P You can use a board that is greater than 2 yards long and less than 8 yards long for the third side.

H ANALYZE A PROBLEM )

In Case 1, does it matter whether x represents the shortest side or the second-shortest side? Explain.

e
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Choose a value for x between 2 and 8. Then show that it is possible to draw a triangle using the three side lengths, What scale factor

did you use?

¥,
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12. A triangul;r pen has two fence lengths of 6 feet and 8 feet. Describe the possible lengths of

the third fence. Then choose a possible length and create a scale drawing of the pen.
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13. How can you use all the boards shown to create a triangle? Justify your answer.
(Hint: Join boards together at their ends to create a longer board.)

BT

5 ft

14. Dig Decper Two rooftops have triangular patios. One
10 meters, and 11 meters. The other has side lengths of 6
Which patio has a greater area? Explain.

patio has side lengths of 9 meters,
meters, 10 meters, and 15 meters.




