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Name:  
Understand
Conditions for Drawing Triangles

Lesson 19

Prerequisite: How can you use the coordinate 
plane to help you analyze polygons?

Study the example showing how to find missing dimensions of 
a polygon on the coordinate plane. Then solve problems 1–7.

1  What are the coordinates of the point P? 

 

2  Do the three segments form a right triangle? Explain.

   

   

3  How long is the side through (22, 23) and point P? 
What are two ways that you can fi nd this length?

   

4  How long is the side through (6, 3) and point P? What 
are two ways that you can fi nd this length?

 

 

5  The perimeter of the garden is 24 units. What is the 
distance, d, from (22, 23) to (6, 3)? Justify your answer.

  

Example

The Parks Department plans to put a triangular 
flower garden in a corner of a park. The 
coordinates of the endpoints of the longest side 
are (22, 23) and (6, 3). What are the coordinates 
of the third vertex of the garden?

You can graph the information that is given 
and sketch the triangle. Draw a horizontal line 
through (22, 23) and a vertical line through (6, 3).

Vocabulary
polygon a closed plane 

figure whose sides are 

line segments that 

intersect only at their 

endpoints.
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(22, 23)

(6, 3)

P
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B
(6, 23)

B
Yes; The grid lines are perpendicular and two of the sides of the triangle are along grid 

lines, so they form a right angle.

8 units; I can count the squares between the points or I can find z6z 1 z22z. 

6 units; I can count the squares between the points 

or I can find z3z 1 z23z.

10 units; perimeter 5 8 1 6 1 d 5 24. So, d 5 24 2 14 5 10. 

B

B

M
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Solve.

6  A diagonal of a rectangle has endpoints at (24, 23) 
and (2, 1).

a. Draw the rectangle on the coordinate grid. Label the 
coordinates of the corners. 

b. What are two ways that you can find the length and 
width of the rectangle?

 

 

c. What is the perimeter of the rectangle? Explain how 
you found the perimeter.

   

   

   

7  The longest side of a certain right triangle is the segment 
from (26, 2) to (6, 23). It is 13 units long. Find and label 
the coordinates of all the possible points for the third 
vertex. Draw the triangles and fi nd their perimeters and 
areas. Then explain what is the same and what is 
diff erent about the two triangles.

Show your work.

Solution:    
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(6, 23)

(26, 2)
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M

I can count the squares, or I can use absolute 

value.

20 units: Possible explanation: I used absolute value to find the length and width: 

z2z 1 z24z 5 6 and z1z 1 z23z 5 4. Then I added the length and width and doubled 

the sum: 2(6 1 4) 5 20.

C

I can draw vertical lines and horizontal lines through 
the given points. Each pair of vertical and horizontal 
lines intersect at (6, 2) and (26, 23). I can connect 
those points to each of the given points to form two 
right triangles. The perimeter of both triangles is 
12 1 5 1 13 5 30 units. The area of both right triangles is

   1 ·· 2   (12)(5) 5 30 square units.

    The coordinates of the third vertex could be (6, 2) or (26, 23). The perimeter of 

each triangle is 30 units and the area of each triangle is 30 square units. So the size of the 

triangles is the same, but the positions of the triangles are different.

(2, 1)(24, 1)

(24, 23) (2, 23)

(26, 23)

(6, 2)
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Name:  
Lesson 19

1  Complete the table.

Lengths (cm) That 
Form Triangles

32324 32525

Lengths (cm) That Do 
Not Form Triangles

32326 325212

2  Explain how you completed the table.

   

   

   

3  What conditions about side lengths do you think must 
be true in order to form a triangle?

   

Example

Malachi cut straws to explore which lengths could form a 
triangle. The table shows the pieces of straw that he cut.

What three lengths could he use to make a triangle? 
What three lengths would fail to make a triangle? 

To make a triangle, Malachi could use any three lengths 
that are long enough to meet. He could use two 3 cm 
straws and one 4 cm straw to make a triangle, while two 
3 cm straws and one 6 cm straw fail to make a triangle.

Conditions for Drawing Triangles

Study the example showing conditions on the dimensions 
of triangles. Then solve problems 1–7.

Malachi’s Straws
Number 2 1 2 1 1

Length (cm) 3 4 5 6 12

4 cm

Triangle:

3 cm 3 cm

Not a Triangle:

6 cm

3 cm 3 cm

205

B Possible answers shown. 

32425 42526 

425212 326212 

M

C

Possible explanation: The lengths that do form triangles are all long enough for the ends 

to meet. The ones that do not form triangles have lengths that are too short to meet to 

form a triangle.

The sum of the lengths of every pair of sides must be greater than the length of the third side.
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Solve.

4  Every angle in the three triangles shown 
measures 60°. Describe what you notice 
about the lengths of the sides of 
the triangles.

 

 

5  Jeremy, Luia, and Matin each drew a triangle and 
measured its angles. Their measurements are shown 
in the table.

Student Angle Measures

Jeremy 60°250°270°

Luia 40°2100°240°

Matin 20°250°250°

Which student must have made a mistake? How do 
you know?

   

   

6  Carrie ripped up a triangle and rearranged the corner 
pieces of the triangle so that the sides touch and the 
vertices meet at the same point. What do you notice?

 

7  Use the results of the problems on this page to answer 
the questions.

a. What condition do you think is true about the angles 
of a triangle?

   

b. What is the greatest number of right angles or 
obtuse angles possible in a triangle? Explain.

   

   

1 cm 3 cm 4 cm

1 cm 1 cm

3 cm 3 cm
4 cm 4 cm

206

B

M

M

C

The lengths of the three sides in each 

triangle are the same.

Matin; Possible explanation: The measurements of Matin’s angles are too small to make a 

triangle. One of his angles must have been larger than he measured.

The three angles form an angle of 180°.

The sum of the angle measures is 180°.

Just one; If there were more than one right angle or obtuse angle, the sum of the angle 

measures would be greater than 180°.
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Solve the problem. Use what you learned from the model.

 You are asked to create a triangle with the following 
conditions:

The noncongruent side of an isosceles triangle is 8 inches 
long. The perimeter of the triangle can be no more than 
34 inches. What are possible measures of the congruent 
sides if all the side lengths are in whole inches?

Explain your reasoning. Sketch and label two different 
triangles that justify your answer. Use the results from your 
work to determine the possible range of the congruent 
side lengths.

Where does the 
example . . .
•  explain the 

reasoning?
•  answer all parts of 

the problem?
•  justify with a 

sketch? 

Show your work.  Use numbers, words, and sketches to 
explain your answer.

208

For an isosceles triangle with a base of 8 inches and a 
perimeter of 34 inches, the congruent sides would be 
(34 2 8) 4 2 5 13 inches each.

For an isosceles triangle with a base of 8 inches, the 
shortest possible whole-number length of each of the 
congruent sides is 5 inches. If the congruent sides 
were shorter than 5 inches each, it would not be 
possible to create a triangle.

For an isosceles triangle with an 8-inch noncongruent 
side, the shortest possible whole-number length of 
each of the congruent sides is 5 inches and the longest 
possible whole-number length is 13 inches. This means 
that the length, in inches, of the congruent sides will 
be 5  x  13, where x is a whole number.

13 in.

13 in.

8 in.

5 in. 5 in.

8 in.
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Name:  

Reason and Write

Study the example. Underline two parts that you think 
make it a particularly good answer and a helpful example.

Example

You are asked to create a triangle with the following 
conditions:

One angle of the triangle can measure no more than 25° and 
another angle must measure between 50° and 65°. What are 
the possible measures of the third angle if all angles have 
whole-number measures?

Explain your reasoning. Sketch and label two different 
triangles that justify your answer. Use the results from your 
work to determine the possible range of measures for the 
third angle in the triangle.

Show your work. Use numbers, words, and sketches to 
explain your answer. 

For a triangle with the smallest possible angle measures 
of 1° and 50°, the measure of the third angle would be 
180° 2 1° 2 50° 5 129°.

For a triangle with the largest possible angle measures 
of 25° and 65°, the measure of the third angle would be 
180° 2 25° 2 65° 5 90°.

For a triangle with one angle of no more than 25° and 
another angle that must measure between 50° and 65°, 
the smallest possible third angle is 90° and the largest 
possible third angle is 129°. This means that the measure 
of the third angle, x, will be 90°  x  129°.

Lesson 19

Where does the 
example . . . 
•  explain the 

reasoning?
•  answer all parts of 

the problem?
•  justify with a 

sketch?
18 508

1298

258

658

207

Answers will vary. Note 
whether students 
incorporate the features 
they chose in their answer 
on the next page.


