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Angles Everywhere
Adapted from engageny materials and Illustrative Mathematics


Angles of a Triangle

Using a straightedge, draw a triangle on a piece of paper.   Label the angles as A, B, and C by placing each letter inside its angle.  Using scissors, cut out the triangle you created.

Rip off each angle from the triangle.  Draw a point in the space below.  Place < A on the left with its vertex on the point, then < B so its side is next to the side of < A and its vertex is on the point.  Finally,  place  <C next to < B with its vertex on the point.
. 





















1.	What conclusion can you make about the sum of angles A, B, and C?  Explain.








Check your work with your teacher before you continue.



Exterior Angles of a Triangle

[image: ]
The angles of a triangle are called “interior angles” of the triangle.  A triangle can also have “exterior angles”.  Look at the diagram to the left.  When you draw a triangle, if you extend one end of a side, you can create an exterior angle.  The sides of an exterior angle are the side of the triangle and the extension.







1.	Without measuring, what can you conclude is true about:

· < X and its exterior angle?  Explain?



· < Y and its exterior angle?



· < Z and its exterior angle?



Draw a triangle below, labeling the angles, A, B, and C.  At each vertex, draw an exterior angle.  Call the exterior angles  E, X, and T.


.












2.	Measure each angle with your protractor.  Place your results in the table below.

	
Angle

	Measure of the angle

	< E
	

	Interior < of < E, angle ____
	

	< X
	

	Interior < of < X, angle ____
	

	< T
	

	Interior < of  <T, angle ____
	




3.	What is the sum of each exterior and its partner interior angle?  

4.	What the sum of angles A, B, and C?

5.	What the sum of angles E, X, and T?

6.	What conclusions can your draw about

· the sum of the interior angles of any triangle?

· the sum of the exterior angles (one at each vertex) of any triangle?

· What kind of angles are an exterior angle and its adjacent interior angle?


7.	Each exterior angle is not adjacent to two interior angles.  Fill in the blanks below:

< E is not adjacent to angles _____ and _____

< X is not adjacent to angles _____ and _____

< T is not adjacent to angles _____ and _____

8.	Compare the measure of each exterior angle with its not adjacent interior angles (these are called remote interior angles).  What statement can you make?



Check your work with your teacher before you continue.
[image: ] Angles formed by a transversal and two lines

In the diagram to the right, line m crosses the other 2 lines, forming angles 1 through 4 with line n and angles 5 through 8 with line p.  Line m is a transversal to the other lines.m



1.  Do any of the angles appear to be congruent?n







2.  What special kind of angles are they?p








There are several sets of angles in the diagram that have specific names.

Corresponding Angles:  A pair of angles on the same side of the transversal in corresponding positions (like upper left of angles 1 - 4 and upper left of angles 5 - 8)p


3.	List the pairs of corresponding angles in the diagram.





Alternate Interior Angles:  A pair of angles on opposite sides of the transversal m, between lines n and p, with one angle lying on line n and the other on line p.

4.	List the pairs of alternate interior angles in the diagram.




Alternate Exterior Angles:  A pair of angles on opposite sides of the transversal m, outside of  lines  n and p, with one angle lying on line n and the other on line p.

5.	List the pairs of alternate exterior angles in the diagram.



Check your work with your teacher before you continue.
Angles formed by a transversal and  two parallel lines

Use the figure below where line n is parallel to line p and both are crossed by transversal m.
[image: ]m
n

p



6.	Do any pairs of angles  appear to be congruent in this figure? (verify with a protractor)




7.	As you list each pair, determine their type:  vertical, corresponding, alternate interior, or alternate exterior.











8.	What can you conclude about the angles formed when a transversal intersects a two parallel lines?

Check your work with your teacher before you continue.
Revisiting the sum of the interior angles of triangle.


In the diagram below, lines DE and AC are parallel.

[image: ]Demonstrate that the sum of the angles of ∆ ABC total 180° by using relationships of angles formed by a transversal and  two parallel lines.  





















Similar Triangles

When two triangles are similar then:
· angles of the first triangle are equal to the matching angles in the second triangle.
· corresponding sides of the triangles are proportional.

1.	Look at the figures below.  Are the triangles similar?  Explain how they do or don’t fit the criteria above.


[image: http://www.regentsprep.org/regents/math/geometry/gp11/trisim.gif]














2.	How much (or little) information do you need to determine if two triangles are similar?   On another sheet of paper, create two triangles with the following information:

· ∆ RST has side RS 4 cm in length, < R is 50°, and <S is 30°.
· ∆  XYZ has side XY 10 cm in length (or any length you choose), < X is 50°, and < Y is 30°.


3.	After you create the triangles, determine if they are similar and explain your reasoning.










4.	What is the minimum requirement for two triangles to be similar?
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