Lesson 9.4: Arc Measures

Objectives:

· Measure central angles and arcs of circles

· Find relationships between adjacent arcs 

· Find relationships between arcs and chords

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.21.0
MATH.NCTM.9-12.GEOM.1.1, MATH.NCTM.9-12.GEOM.1.3
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Arc, Central Angle
In a circle, the central angle is formed by two radii of the circle with its vertex at the center of the circle.
An arc is a section of the circle. 
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Minor and Major Arcs, Semicircle
A semicircle is half a circle. A major arc is longer than a semicircle and a minor arc is shorter than a semicircle. 

An arc is measured in degrees and the measure of the minor arc is the same as the measure of the central angle that corresponds to it. The measure of the major arc equals to 360o minus the measure of the minor arc. 


Minor arcs are named with two letters – the letters that denote the endpoints of the arc. In the figure to the right, the minor arc corresponding to the central angle 
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is called:       .
In order to prevent confusion, major arcs are named with three letters – the letters that denote the endpoints of the arc and an arbitrary letter in the middle of the major arc. In the figure, the major arc corresponding to the central angle 
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is called:         .
09.4.3
Congruent Arcs
Two arcs that correspond to congruent central angles will also be congruent. In the figure to the right, 
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 because they are vertical angles. This also means that        is congruent to       .  
09.4.4
Postulate 23


23 Arc Addition Postulate: 


     The measure of the arc formed by two adjacent arcs is the sum of 
     the measures of the two arcs.


In other words,                            .

09.4.5
Theorem 9-4


9-4
Congruent Chords Have Congruent Minor Arcs: 



In the same circle or congruent circles, congruent chords have 




congruent minor arcs.
Proof: Draw the following diagram, in which the chords DB and AC are congruent. 

Construct triangles DOB and AOC by drawing the radii for the center O to points A, B, C and D respectively.

Then, 
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 by the SSS postulate.

This means that central angles, 
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, which leads to the conclusion that the measures of minor arcs        and       are the same.
09.4.6
Theorem 9-5


9-5
Congruent Minor Arcs Have Congruent Chords and Congruent Central Angles


In the same circle or congruent circles, congruent chords have 




congruent minor arc.

Proof: Draw the following diagram, in which the arcs       and        are congruent. In the diagram line segments DO, OB, AO and OC are radii of the circle.
Since arcs       and        are congruent, this means that the corresponding central angles are also congruent: 
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Therefore, 
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 by the SAS postulate.

We conclude that 
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Here are some examples where we apply the concepts and theorems we discussed in this section.

Example 1:

Find the measure of each arc.
a. 

b.

c.  
Solution:
a.        = 
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b.        = 
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c.           =        +         +         = 
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Example 2: 

Find m      in circle O.
The measures of all three arcs must add to 360o.
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m      = 60o
Example 3: The circle x2 + y2 = 25 goes through A = (5, 0) and B = (4, 3). Find the size of the minor arc AB.
Solution: 

Draw the radii to points A and B. 

We know that the measure of the minor arc AB is equal to the measure of the central angle.
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The measure of arc AB = 
[image: image14.wmf]°

9

.

36

.

Homework:
In the circle O identify the following:

1. four radii

2. a diameter


3. two semicircles
4. three minor arcs

5. two major arcs


Find the measure of each angle in    O:
6. m
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Find the measure of each angle in    Q:


12. mMN

13. mLK

14. mMP

15. mMK

16. m NPL

17. mLKM
	kind of pie
	number of students

	apple
	6

	pumpkin
	4

	cherry
	2

	lemon
	3

	chicken
	7

	banana
	3

	Total
	25


18. The students in a geometry class were asked to say what their favorite pie is. The table at right shows the result of the survey. Make a pie chart of this information, showing the measure of the central angles for each slice of the pie.

19. Three identical pipes of diameter 14 inches are tied together by a metal band as shown. Find the length of the band surrounding the three pipes.

20. Four identical pipes of diameter 14 inches are tied together by a metal band as shown. Find the length of the band surrounding the three pipes.

Answers:

1. OQ, OK, OL, OM, ON, OP


2. KN, QM, PL


3. LKP, KPN, QPM, PML, NMK, MLQ

4. some possibilities: NM, PK, QL
5. some possibilities: MPK, NQL




6. 70o

7. 20o

8. 110o

9. 90o

10. 180o


11. 110o

12. 62o

13. 77o

14. 139o

15. 118o



16. 257o

17. 319o


18.


19. 42 + 14π = 86
in.

20. 56 + 14π = 100 in.
20o





A





B





C





D





E





F





O





Q





L





K





M





(2x + 3)o





P





N





(4x + 1)o





(3x + 5)o





A





O





B





B





O





A





minor arc





major arc





C





D





D





C





B





O





A





C





B





O





A





D





R





Q





O





P





C





B





O





A





D





C





B





O





A





AB





ACB





semicircles





AC





DB





RQ = RP + PQ





AC





DB





AC





DB





AC





DB





Q





P





ML





M





L





O





Q





P





N





M





L





K





O





60o





PM





LMQ





ML





PM





LMQ





ML





PM





PQ





AB





(4x+5)o





O





B





A





(x+20)o





C





(3x+15)o





AB





86o





58o





29o





43o





101o





43o





A





B





O








_1265478057.unknown

_1267468351.unknown

_1267469059.unknown

_1267721362.unknown

_1267721356.unknown

_1267468593.unknown

_1267468279.unknown

_1265476413.unknown

_1265477530.unknown

_1260623204.unknown

_1265363904.unknown

_1260623185.unknown

