Lesson 9.6: Inscribed Angles

Objectives:

· Find the measure of inscribed angles and the arcs they intercept
Standards:
MATH.CA.8-12.GEOM.1.0, MATH.CA.8-12.GEOM.2.0, MATH.CA.8-12.GEOM.7.0, MATH.CA.8-12.GEOM.16.0, MATH.CA.8-12.GEOM.21.0

MATH.NCTM.9-12.GEOM.1.1, MATH.NCTM.9-12.GEOM.1.3, MATH.NCTM.9-12.GEOM.4.1
09.6.1
Inscribed Angle, Intercepted Arc
An inscribed angle is formed be two cords of a circle that meet at a common point. It is also said that such an angle is at the circumference of the circle. An inscribed angle is said to intercept an arc of the circle. We will prove shortly that the measure of an inscribed angle is half of the measure of the arc it intercepts.

09.6.2
Theorem 9-10


9-10
Measure of Inscribed Angle



An angle at the center of a circle is twice the measure of the angle at the circumference 


that intercepts the same arc. 

Proof: Angles
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both intercept arc       . Angle 
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is at the center of the circle and angle
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We draw the diameter of the circle through points A and O, and let 
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We see that 
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is isosceles because AO and AC are radii of the circle. 

From this we can conclude that 
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Similarly, we can conclude that
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We use the property that the sum of angles inside a triangle equals 180 degree to find that:


[image: image10.wmf]x

AOC

2

180

-

=

Ð

and 
[image: image11.wmf]y

AOB

2

180

-

=

Ð

.

Then, 
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09.6.3
Corollaries 9-10a-d
The theorem above has several corollaries which will be left to the student to prove.

9-10a
Inscribed Angles Intercepting Same Arc Are Congruent

9-10b
Opposite Angles of an Inscribed Quadrilateral Are Supplementary


9-10c
Angle Inscribed in a Semicircle Is a Right Angle


9-10d
Inscribed Right Angle Intercepts a Semicircle
Here are some examples the make use of the theorems presented in this section.


Example 1: Find the angles marked x in the circle.
Solution: 

Angle at the center is twice the measure of the angle at the circumference. Therefore, 
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This means that 
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Example 2: Find the angles marked x and y in the circle.

Solution:
The measure of arc          = 
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Therefore, the measure of arc         = 
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The measure of arc        = 
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Therefore, the measure of arc       = 
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So, 
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Example 3: Find the angles marked x and y in the circle.
Solution:

First we use 
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 to find the measure of angle x.
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Therefore, 
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are congruent because they intercept the same arc 
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In 
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Homework:

In    A, mPO = 90o, mON = 95o and m
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MON = 60o. Find the measure of each angle:
1. m
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Quadrilateral ABCD is inscribed in    O such that mAB = 70o, mBC = 85o, mAD = 130o. Find the measure of each of the following angles:
7. m
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8. m
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10. m
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In the following figure, mIF = 5x + 60, m
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IGF = 3x + 25 and mHG = 2x + 10.
Find the following measures:

11. m
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12. m
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14. mIH
15. Prove corollary 9-10a.
16. Prove corollary 9-10b.

17. Prove corollary 9-10c.

18. Prove corollary 9-10d.
Find the measures of angle x. 

19.




20.



21. 




22. 
 
Find the measure of the angles x and y.
23. 




24. 
25. Suppose that AB is a diameter of a circle centered at O, and C is any other point on the circle. Draw the line through O that is parallel to AC, and let D be the point where it meets minor arc BC. Prove that D is the midpoint of minor arc BC.

Answers:

1. 45o

2. 45o

3. 60o

4. 92.5o

5. 107.5o

6. 72.5o
7. 80o

8. 102.5o

9. 100o

10. 77.5o

11. 15o

12. 15o
13. 55o

14. 70o

19. 110o

20. 100o

21. 32.5o

22. 30o
23. x = 74o, y = 106o

24. x = 5o, y = 5o



25. Hint: Lines AC and OD are parallel, so angles CAB and DOB are congruent.
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