@ Arcs and Chords

Warm Up

Lesson Presentation

Lesson Quiz
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Quadnlaterals ABCD and EFGH are shown in the coordinate plane.
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Cluadnlateral EFGH is the image of ABCD after a transformation or seqlience of transformations.
Which could be the transformation or sequence of transformations?
Select all that apply.

a translation of 3 units to the nght, followed by a reflection across the x-axs
a rotation of 180°

a translation of 12 units downward, followed by a reflection across the y-axis
a reflection across the y-axis, followed by a reflection across the x-axis

a reflection across the line with equation y = x
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@ Arcs and Chords

Objecftives
Apply properties of arcs.

Apply properties of chords.
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@ Arcs and Chords

A central angle is an angle whose
vertex is the center of a circle. An arc is
an unbroken part of a circle consisting of
two points called the endpoints and all
the points on the circle between them.
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Arcs and Their Measure

ARC

@ Arcs and Chords

MEASURE

A minor arc is an arc
whose points are on
or in the interior of a
central angle.

The measure of a minor arc
is equal to the measure of
its central angle.

mi\_f = m£LABC = x°

A major arc is an arc
whose points are on
or in the exterior of
a central angle.

The measure of a major arc
is equal to 360° minus the

measure of its central angle.

mADC = 360° — m£ZABC
= 360° — x°

If the endpoints of an
arc lie on a diameter,

the arcis a semicircle .

The measure of a semicircle
is equal to 180°.

mEFG = 180°
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@ Arcs and Chords
Example 1: Data Application

The circle graph shows the types of grass
planted in the yards of one neighborhood.

Find mKLF.

— Types of Grass
MKLF = 360° - mZKJF :
Zoysia 20%
Mm«zZKJF = 0.35(360°) c
= 126° Centipedegrass J Fescue 8%
— 65% H
MKLF = 360° - 126° kBermuda 7%
= 234° L
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@ Arcs and Chords
Check It Out! Example 1

Use the graph to find each of
the following.

a. MmZFMC

mZFMC = 0.30(360°) 2 4 B

S
— 1080 C|a35°s/|cal
Central £ is 30% of the ©. 9% Country 1o
10%
—~

b. mMAHB = 360°- m<£AMB c. MmZEMD = 0.10(360°)

= 36°

mZAHB = 360° - 0.25(360°)
Central Z i1s 10% of the ©@.

= 270°
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@ Arcs and Chords

C|rcle that intersect at exactly one point.

Adjacent arcs are arcs of the same R s
.
RS and ST are adjacent arcs. Q

LU EICG BB Arc Addition Postulate) N

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

mABC = mAB + mBC
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@ Arcs and Chords
Example 2: Using the Arc Addition Postulate

B

Vert. #~/s Thm. A ,
A Sum Thm. A\ C

m/CFD =30.6° £ D
Arc Add. Post.
Substitute.

Find mEB.
mBC = 97.4°
m/CFD = 180° - (97.4° + 52°)

= 30.6°

mCD = 30.6°

mBD = mBC + mCD
= 97.4° + 30.6°
= 128°

Simplify.
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@ Arcs and Chords
Check It Out! Example 2a

Find each measure. L
7 N
mJKL @ M
K N
MZKPL = 180° - (40 + 25)° J P 25°
mKL = 115°
— N — P
MJKL = mJK + mKL Arc Add. Post.
= 25° 4+ 115° Substitute.
= 140° Simplify.
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@ Arcs and Chords
Check It Out! Example 2b

Find each measure.
7 N\

L
mLJIN @ I
MmN = 360° — (40 + 25)° K N
J P /a5
= 2950°
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@ Arcs and Chords

S
Within a circle or congruent circles, ’A
.

congruent arcs are two arcs tr that have the 4'
same measure. In the figure ST=UV. U -
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@ Arcs and Chords

\
THEOREM HYPOTHESIS CONCLUSION
In a circle or DA C
congruent circles: 4 \
OSVAY: . F = B
(1) Congruent central =E N DE = BC
angles have
congruent chords.
(2) Congruent chords
have congruent arcs.
ED = BC DE = BC
(3) Congruent arcs have
congruent central
angles. ED = BC £ZDAE = ZBAC
. J
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@ Arcs and Chords

Example 3A: Applying Congruent Angles, Arcs, and
Chords v

On—11)

—_— — —
TV = WS. Find mWS.

r

TV=Ws =~ chords have = arcs. W ]
mTV = mVV? Def. of @ arcs ° e
On - 11 =7n + 11 Substitute the given measures.
2n = 22 Subtract 7n and add 11 to both sides.
n=11 Divide both sides by 2.
mWS = 7(11) + 11 Substitute 11 for n.
= 88° Simplify.
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@ Arcs and Chords

Example 3B: Applying Congruent Angles, Arcs, and
Chords

@©C=®J, and mZGCD = m«ZNJM. Find NM.

GD = M /GCD = NJIM
GD =~ NM ~ arcs have = chords.
GD = NM Def. of = chords
14t — 26 G
D N
5t 41 (M
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@ Arcs and Chords

Check It Out! Example 3a

PT bisects /RPS. Find RT.

/RPT = /SPT

mRT = mTS

RT =TS

6x = 20 - 4x
10x = 20 Add 4x to both sides.
X =2 Divide both sides by 10.
RT = 6(2) Substitute 2 for x.
RT =12 Simplify.
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@ Arcs and Chords
Check It Out! Example 3b

Find each measure. (30y — 20)°

- L e
®A = ®B, and CD = EF. Find mcCD. 25}: o
mEB = m@ ~ chords have = arcs. g

25y° = (30y - 20)° Substitute.
Subtract 25y from both sides. Add

20 = Sy 20 to both sides.
4 =y Divide both sides by 5.
CD = 25(4) Substitute 4 fory.
7~ N\
mCD = 100° Simplify.
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@ Arcs and Chords

\

THEOREM HYPOTHESIS CONCLUSION
11-2-3 In acircle, if a radius
(or diameter) is
perpendicular to Ce . . .
bisects the chord D
and its arc. D | EF
11-2-4 |n a circle, the J
perpendicular
bisector of a chord Ad L
is a radius (or JK is a diameter of ®A.
. G H
diameter).
K
JK is | bisector of GH.
\. J
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@ Arcs and Chords
Example 4: Using Radii and Chords

Find NP.
Step 1 Draw radius RN.
RN =1/ Radiofa® are =,

Step 2 Use the Pythagorean Theorem.

SN2 + RS2 = RN?
SN?2 + 82 = 172 Substitute 8 for RS and 17 for RN.
SN2 = 225  Subtract 82 from both sides.
SN = 15 Take the square root of both sides.

Step 3 Find NP.
NP = 2(15) =30 RM L NP, so RM hisects NP.
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