10-3 Arcs and Chords

ALGEBRA Find the value of x.

R
; ‘ '
5
1.
SOLUTION:

Arc ST is a minor arc, so m(arc ST) is equal to the measure of its related central angle or 93.
RS and ST are congruent chords, so the corresponding arcs RS and ST are congruent.
m(arc RS) = m(arc ST) and by substitution, x = 93.

ANSWER:
93
E\' o,
ra \__\4“\\
.'I.J \\H
220° | * G
\\ p .-"4 i ,D
2. H
SOLUTION:
Since HG = 4 and FG =4, HG and F G are congruent chords and the corresponding arcs HG and FG are
congruent.

m(arc HG) = m(arc FG) =x
Arc HG, arc GF, and arc FH are adjacent arcs that form the circle, so the sum of their measures is 360.
T4+ x+220 = 360 BSumofarcsis3a60.

2x+220 = 360 Sumplify.
2x = 140 BSubtract 220 from each side.
x =70 Divideeachadeby 2.

ANSWER:
70
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10-3 Arcs and Chords

1270
x/.z"' _‘E\E
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< arvs /P
3. {ET}

SOLUTION:

In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are
congruent. Since m(arc AB) = m(arc CD) = 127, arc AB = arc CD and A8 =CL.

AB = 8 Definition of congruent segments

5r = 3x+6 Substitution

2x =46 Subtract 3x from each ade.
x:=3 Drvideeach sadeby 2.
ANSWER:
3

In ©F, JK=10 and mILK = 134 . Find each measure. Round to the nearest hundredth.
M

I‘\E 4" |
\ ; !
L\{ N f
K
4. mJL
SOLUTION:
Radius PL is perpendicular to chord £ . So, by Theorem 10.3, P bisects arc JKL. Therefore, m(arc JL) = m(arc
LK).

By substitution, m(arc JL) = 134

5 or 67.

ANSWER:
67
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10-3 Arcs and Chords

5.PQ
SOLUTION:
Draw radius £ and create right triangle PJQ. PM = 6 and since all radii of a circle are congruent, PJ = 6. Since the
radius PL is perpendicular to JE | PI pisects 7K by Theorem 10.3. So, JQ = %(10) or5.
Use the Pythagorean Theorem to find PQ.

PQ2+JQ2 =, J5F Z Fythagorean Theorem
PpF s g JO=5PJ=6
sz—i—ES =1h Smplify.

PQE =l Subtract 25from each side.

PO = ‘/ﬁnr about 3.32 Takethepostivesquareroot of each side.
So, PQ is about 3.32 units long.

ANSWER:
3.32

6.In ©J,GH =9, KL =4x + 1. Find x.

SOLUTION:

In the same circle or in congruent circles, two chords are congruent if and only if they are equidistant from the
center. Since JS = JR, KL = GH.
4x4+1 =19 Substitution

4x = § Subtract l from each aide.
x =2 Divideeachsdeby 4.

ANSWER:
2
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ALGEBRA Find the value of x.
105°

""—\\.,.B

A;"'"' ;
7

L]
sz =cos ol = __.-"I
SN A0
7. 5"

SOLUTION:

In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are

congruent. Therefore, mAB = mED,
5x =105
x=21

ANSWER:
21

SOLUTION:
In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are

congruent. Therefore, x =mFG =T70.

ANSWER:
70

...

M

SOLUTION:
In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are

congruent. So, mIM = mPM =x.
The sum of the measures of the central angles of a circle with no interior points in common is 360. So,
106 + x + x =360,
2x =254
x =127

ANSWER:
127
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10-3 Arcs and Chords

I o |18 |(2x=1)°

W{\___ _'..f/';
10. i

SOLUTION:
In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are

congruent. Therefore, m¥W =m¥Z.
2x —1=143

x=72

ANSWER:
72

ﬁ'f/ J 26 }“‘--.ﬁ'r

. (3x45)" .,"IQ
I
11, P
SOLUTION:
In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are

congruent. Here, mMN = ma“_fj. Therefore,
X+5=26
x=7

ANSWER:
7

85

o & 4x_-|- 3™ G
81 | = 1
Y [Gx—1

&
2, A~

SOLUTION:
In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are

congruent. Here, mAB = mBC. Therefore,

BX —1=4x+3
x=4

ANSWER:

4
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13. U =00
™ (3x 4 54)°
L e o
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| ute: [ wp ]
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SOLUTION:

In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are
congruent. Here, KI = AJ. Therefore,
5x =3x + 54

x=4

ANSWER:
27

14. ©F =00
1557 T

AT B N Y
II:"I‘II S |'l i

-UI
o
.IJ"—. x
I
E

s

SOLUTION:
In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are

congruent. Here, measure of minor arc TU =360-205=155,

So, mTtl =mRS. Therefore,
X=7x-44
Ax =44

x=11

ANSWER:
11
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10-3 Arcs and Chords

15. CCSS MODELING Angie is in a jewelry making class at her local arts center. She wants to make a pair of
triangular earrings from a metal circle. She knows that AC is 115°. If she wants to cut two equal parts off so
that AB = Hf', what is x?

8
i
flr I"'u
K I"-. x°
.+ &
.l'.I I‘II
f 5
A : C
115°
SOLUTION:

In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are

congruent. So, mAB =mBC =x.
The sum of the measures of the central angles of a circle with no interior points in common is 360.
So, 115+ x+x =360,

2x =245

x=1225

ANSWER:
122.5°

In ©A, the radius is 14 and CD = 22. Find each measure. Round to the nearest hundredth, if necessary.

4 P ., =
.-'-' \'-._
| A \D

./
M f"f "/E

c
16. CE

SOLUTION:
Radius <15 is perpendicular to chord C'L. So, by Theorem 10.3, A5 bisects C'L. Therefore, CE = ED.
By substitution, CE = %(22) or 11 units.

ANSWER:
11
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10-3 Arcs and Chords

17.

18.

EB

SOLUTION:

First find AE. Draw radius AC and create right triangle ACE. The radius of the circle is 14, so AC = 14. Since the
radius A5 is perpendicular to @, AB bisects CD by Theorem 10.3. So, CE = %(22) or11.

Use the Pythagorean Theorem to find AE.

CEE—I—AEE = ADE Prthagorean Theorem
112+AEE=142 CE=11AC=14
121-|—;¢1.-E‘2 =196 Smplify.

A.E'z =173 Subtract 12 1from each side.

AE = ﬁm‘ about 8.66 Takethepositivesquareroot of each side.
By the Segment Addition Postulate, EB = AB - AE.
Therefore, EB is 14 - 8.66 or about 5.34 units long.

ANSWER:
5.34

In @H , the diameter is 18, LM =12, and mLM =84 . Find each measure. Round to the nearest
hundredth, if necessary.

i I__fz’

SOLUTION:

Diameter JX is perpendicular to chord LM, So, by Theorem 10.3, JE bisects arc LKM. Therefore, m(arc LK) =m
(arc KM).

By substitution, m(arc LK) = %(84) or 42.

ANSWER:
42
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10-3 Arcs and Chords

19. HP

SOLUTION:

Draw radius 7L and create right triangle HLP. Diameter JK = 18 and the radius of a circle is half of the diameter,
— —_ — L,

so HL = 9. Since the diameter /X is perpendicular to LM, JX bisects LM by Theorem 10.3. So, LP = Z(12) or 6.

Use the Pythagorean Theorem to find HP.

H Fz—l—LPE = H L2 Pythagorean Theorem
g e LP=6HL=9
HP2—|—36 = 81 Simplify.
HP2 =45 Subtract 36 from each side.

HB = ﬁm‘ about 6.71 Takethepostivesquareroot of each sde.
Therefore, HP is about 6.71 units long.

ANSWER:
6.71

20. SNOWBOARDING The snowboarding rail shown is an arc of a circle in which BD is part of the diameter. If
ABC is about 32% of a complete circle, what is mAB ?

m | E \L-ﬁ.'_
A D c
SOLUTION:

The sum of the measures of the central angles of a circle with no interior points in common is 360.
m(arc ABC) = 32% of 360

= 0.32(360) 129 =0.32.
=115 Stimplify. L
The diameter containing ED is perpendicular to chord .AC. So, by Theorem 10.3, ED bisects arc ABC.

1
Therefore, m(arc AB) = m(arc BC). By substitution, m(arc AB) = 2 (115.2) or 57.6.

ANSWER:
57.6
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10-3 Arcs and Chords

21. ROADS The curved road at the right is part of @, which has a radius of 88 feet. What is AB? Round to the
nearest tenth.

SOLUTION:

The radius of the circle is 88 ft. So, CD = CB = 88. Also, CE=CD - ED =88 - 15=73.
Use the Pythagorean Theorem to find EB, the length of a leg of the right triangle CEB.

EB=+88% -73" =42415 = 49.14 ft.
If a diameter (or radius) of a circle is perpendicular to a chord, then it bisects the chord and its arc. So, CE bisects
AB. Therefore, AB =2(EB)=983 ft.

ANSWER:
98.3 ft

22. ALGEBRA In ©F , AB = BC DF =3x — 7, and FE = x + 9. What is x?

B ——
e

i

F 1o
|'. 12) ¢ i .l

N
d

SOLUTION:

In the same circle or in congruent circles, two chords are congruent if and only if they are equidistant from the
center. Since A8 = B DF = EF.

X—-7T=Xx+9

2x =16

X=8

ANSWER:
8

eSolutions Manual - Powered by Cognero Page 10



10-3 Arcs and Chords

LN
R
_'I.r D'dl::'-:‘ f ‘I I‘I':
.Ivf_.-' 7 s T-:Fi‘}
L%, . &
23. ALGEBRA In ©S, LM = 16 and PN = 4x. Whatisx? P

SOLUTION:
In the same circle or in congruent circles, two chords are congruent if and only if they are equidistant from the

center. Since SQ = SR, LM = PN.
Ix =16
x=4

ANSWER:
4
PROOF Write a two-column proof.
24. Given: QP KM L.JP
Prove: JP bisects KM and KM
K

il
N

M

SOLUTION:
Given: OF.KM 1 .JP
Prove: JP bisects KM andm

K
J
M
Proof:

Statements (Reasons)

1. KM LJP (Given)

2. Draw radii PK and PM . (2 points determine a line.)
3. PK ;W(AII radiiofa© are =.)

4, PL=PL (Reflex. Prop. of =)

5. ZPIM and £PLK areright £s. (Def. of L)

6. £PIM = ZPLK (Allright £s are =.)
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10-3 Arcs and Chords

7. APLM = APLK (SAS)

8. ML = KL (CPCTC)

9. PJ bisects KM .(Def. of bisect)
10, #MPJ = ZKPJ (CPCTC)

11. MJ = KJ (In the same circle, two arcs are congruent if their corresponding central angles are congruent.)
12. JP bisects KM . (Def. of bisect)

ANSWER:

Given: OF. KM L .JP

Prove: JP bisects KM andm
K

M

Proof:
Statements (Reasons)

1. KM LJP (leen)

. Draw radii PK and PM . (2 points determine a line.)
. PK = PM (All radii of a®© are =.)

PL=PL (Reflex. Prop. of =)

ZPIM and ZPLK areright <s. (Def. of L)
CLPIM = ZPLK (Allright £s are =)

. APIM = APLK (SAS)

.ML=KL (CPCTC)

. P7 bisects KM .(Def. of bisect)

10. £MP.J = ZKPJ (CPCTC)

11. MJ = KJ (In the same circle, two arcs are congruent if their corresponding central angles are congruent.)
12. JP bisects KM . (Def. of bisect)

\OOO\Ing'I:bwr\J
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10-3 Arcs and Chords

25.

PROOF Write the specified type of proof.

paragraph proof of Theorem 10.2, part 2
Given: OP.OR= ST
Prove: OR = ST

SOLUTION:
Proof:

Because all radii are congruent, OP=PR=5P=PT . Youare given thatQR = 5T , so APOR = APST by SSS.
Thus, £0PR = ZSPT by CPCTC. Since the central angles have the same measure, their intercepted arcs have the

same measure and are therefore congruent. Thus, OR = 57"

ANSWER:
Proof:

Because all radii are congruent, OP=PR=5P=PT . Youare given thatQR = 5T , so APOR = APST by SSS.
Thus, £0PR = ZSPT by CPCTC. Since the central angles have the same measure, their intercepted arcs have the

same measure and are therefore congruent. Thus, OR = 57"
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10-3 Arcs and Chords

26. two-column proof of Theorem 10.3
Given: ©C,AB 1L XY
Prove: XZ=YZ XB=VB

SOLUTION:

Proof:
Statements (Reasons)

1.

OC,AB L XY (Given)

2. CX =CY (All radii ofa © are =.
3. CZ = CZ (Reflexive Prop.)

4.
5
6
7

ZXZC and £YZC are rt. £s(Definition of L lines)

. AXZC = AYZC (HL)
. XZ=YZ, sxCz = ,/¥CZ(CPCTC)

XB=YB (If central £s are =, intercepted arcs are =.)

ANSWER:

Proof:
Statements (Reasons)

1.
2. CX =CY (All radii ofa © are =.
3. CZ = CZ (Reflexive Prop.)

4.
5
6
7

©C,AB L XY (Given)

ZXZC and £YZC are rt. Zs(Definition of L lines)

CAXZC = AYZC (HL)
. XZ=YZ, sxyc7 = vCZ (CPCTC)

XB=YRB (If central s are =, intercepted arcs are =.)
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10-3 Arcs and Chords

27. DESIGN Roberto is designing a logo for a friend s coffee shop according to the design at the right, where each
chord is equal in length. What is the measure of each arc and the length of each chord?

3

SOLUTION:
The four chords are equal in length. So, the logo is a square inscribed in a circle. Each diagonal of the square is a
diameter of the square and it is 3 ft long. The length of each side of a square of diagonal d units long is given by

=

ci"_

1
. Therefore, the length of each chord is —= = 2.12 fi.
2 ¢ 2

In the same circle or in congruent circles, two minor arcs are congruent if and only if their corresponding chords are
congruent. Here, all the four chords are equal in length and hence the corresponding arcs are equal in measure.

Therefore, each arc 90°,

ANSWER:
Each arc is 907 and each chord is 2.12 ft.
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28.

29.

PROOF Write a two-column proof of Theorem 10.4.

SOLUTION:

Given: @4 EL isthe L bisector of BC .

Prove: ED is a diameter of OA.
Proof:
E

BT e
D
Statements (Reasons)
1. ED) is the L bisector of BC (Given)
2. A is equidistant from B and C. (All radii ofa © are =.
3. Alieson the L bisector of BC" . (Conv. of the L Bisector Thm.)

4. ED is a diameter of OA . (Def. of diameter)

ANSWER:
Given: @ 4 ED is the L bisector of BC.

Prove: £ is a diameter of & A.
E

]

D

Proof:
Statements (Reasons)

1. ED is the L bisector of BC (Given)

2. A is equidistant from B and C. (All radii of a & are =.

3. Alies on the L bisector of BC . (Conv. of the L Bisector Thm.)
4. ED is a diameter of OA . (Def. of diameter)

CCSS ARGUMENTS Write a two-column proof of the indicated part of Theorem 10.5.
In a circle, if two chords are equidistant from the center, then they are congruent.

SOLUTION:

Given: OL.IX LFG.LY L JH.LX
Prove: FGi = .JH
Proof:

LY

I
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FG

J

Statements (Reasons)

LG =ILH (Allradiiofa® are= )

L LX LFG.LY LJH.LX = LY (Given)

ZIXG and ZLYH areright #s. (Definition of L lines)
. AXGI. = AYHL (HL)

. XG =YH (CPCTC)

. XG = YH (Definition of = segments)

. 2(XG) = 2(YH) (Multiplication Property of Equality)

8. LY bisects F(r; LY bisects JH . (LX and LY are contained in radii. A radius L to a chord bisects the
chord.)

9. FG = 2(XG), JH = 2(YH) (Definition of segment bisector)

10. FG = JH (Substitution)

11. FGr = JH (Definition of = segments)
ANSWER:

Given: OL.IX L FG.LY 1 JH . ILX = L}
Prove: FG=JH
Proof:

FG

~No U A wWN P

*

IF

J

Statements (Reasons)

LG=IH (All radii of a© are= )

LX L FG.LY LJH LX =LY (Given)

ZIXG and ZLYH areright <£s. (Definition of L lines)

. AXGL = AYHL (HL)

. XG =YH (CPCTC)

6. XG = YH (Definition of = segments)

7. 2(XG) = 2(YH) (Multiplication Property of Equality)

8. LX bisects E; LY bisects JH . (H and LY are contained in radii. A radius L to a chord bisects the
chord.)

9. FG = 2(XG), JH = 2(YH) (Definition of segment bisector)
10. FG = JH (Substitution)

11. FG=JH (Definition of = segments)
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30. Inacircle, if two chords are congruent, then they are equidistant from the center.

SOLUTION:
Given: OL.FG =JH LG and LH are radii.
IX LFG.LY 1L JH

Prove: ﬁ = H
Proof:

G
AR
H

3.7

J

Statements (Reasons)

1. OL.FG =JH and LG and LH are radii.

LX L FG.LY L JH (Given)

2. LX bisects FG ; LY bisects JH . (E and LY are contained in radii. A radius L to a chord bisects the
chord.)

TR 1 —_ .
3.XG = = FG, YH = E.IH (Definition of bisector)

4. FG = JH (Definition of = segments)
b ] T :
5. EM = E.IH (Multiplication Property of Equality)
6. XG = YH (Substitution)
7. X = ¥YH (Definition of = segments)
8. LGs=LH (Allradii of a circle are =.)
9. ZGXL and £ HYL areright £s (Def. of L lines)
10. AYLG = AYLH (HL)

11. LX = LY (CPCTC)

ANSWER:
Given: OL.FG =JH LG and LH are radii.
N

IX LFG.LY L JH

Prove: ﬁ B ﬁ
Proof:
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T

H

3.7

J

Statements (Reasons)
1. OL.FG = JH andLGr and LH are radii.
LX L FG.LY L JH (Given)

2. LX bisects FG ; LY bisects JH . (H and LY are contained in radii. A radius L to a chord bisects the
chord.)

g Lo 1 - .
3.XG = = FG,YH = E.IH (Definition of bisector)

4. FG = JH (Definition of = segments)
| e | T .
5. EF*( F= E.IH (Multiplication Property of Equality)
6. XG = YH (Substitution)
7. X = ¥YH (Definition of = segments)
8. LG =[LH (All radii of a circle are =.)

9. £GXL and £ HYL areright s (Def. of L lines)
10. AXYLG = AYLH (HL)

11. LX = LY (CPCTC)
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31.

32.

Find the value of x.

AB = DF

SOLUTION:

If a diameter (or radius) of a circle is perpendicular to a chord, then it bisects the chord and its arc. So,
AC = BC = ;—{AH} and DE = FE = %[IJF].

. 1 1 . S ;
We have 4B =p# . Then, E[AH]: S(DF) or BC = DE.

Ox=2x+14
x=14

SOLUTION:
GH and £J are congruent chords, so the corresponding arcs GH and KJ are congruent.

m(arcGH) = m(arcK.J) Definition of congruent arcs

m(arcGH) = m{arcGJ) +marc JH) ArcAddition Postulate

m(arcKJ) = m(arcJH) +m(arcHE)  ArcAddition Postulate
miarcGJ) +miarcJH) = m{arcJH) +m(arcHK)  Substitution

m(arcGJ) = mlarcHE) Subtraction Property of Equality.

Use the labeled values of the arcs on the figure to find x.
83 = 2x =27 Substitution

110 = 2x Add 27toeach side.
38 =k Dhvideeach sideby 2.
Therefore, the value of x is 55.

ANSWER:
55
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33, ﬁf&?ﬁ

SOLUTION:
To find x we need to show that chords TF and 'Y are congruent.
arcWTY = arcTWY Given
m(arcWTY) = m(arcTWY) Definition of congruent arcs

m(arcWTY) = m(arcWT) +m(arcTY) Arc Addition Postulate
m(arcTWY) = m{arcWT) +m(arcWY)  ArcAddition Postulate
miareWI) +miareTY) = m{arceWT) +m(arcWF)  Substitution

m(arcTY) = m(arcW7¥) Subtraction Property of Equality
arcTY = arcWY Defintion of congruent arcs
TYr = WY Two chordsare Ziftheir corr arcsare =,
T¥F =W¥ Defintion of congruent segments

Use the values of the segments shown on the figure to find x.
4x = 2x+4+10  Substitution

2y =10 Subtract 2x from each side.
x =5 Divideeach sideby 2.

Therefore, the value of X is 5.

ANSWER:

5
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34. ADVERTISING A bookstore clerk wants to set up a display of new books. If there are three entrances into the
store as shown in the figure at the right, where should the display be to get maximum exposure?

SOLUTION:

The display should be placed at the incenter of the triangle having the three entrances as vertices. Draw two
segments connecting the centers of the three entrances. Next, construct the perpendicular bisector of each segment
and mark the point of intersection. The display should be placed at this point.

eSolutions Manual - Powered by Cognero Page 22



10-3 Arcs and Chords

35. CHALLENGE The common chord AB between OF and OQ is perpendicular to the segment connecting the
centers of the circles. If AB = 10, what is the length of E ? Explain your reasoning.

—— Bu._ S

SOLUTION:

Here, P and Q are equidistant from the endpoints of AB so they both lie on the perpendicular bisector of AB | 50
P(Jis the perpendicular bisector of AE . Let S be the point of intersection of A# and (). Hence, PS = QS =5.

Since PS'is perpendicular to chord AB, ZPSA isa right angle. So, AF'SA is a right triangle. By the Pythagorean
Theorem, P8 =/(PA)* ~(AS)* . By substitution, PS =+11° —5* or J96 Similarly, A4S() is a right triangle with
SO = \J(AQ) ~(AS)* =~/9° ~5% or /36 . Since PQ = PS + SQ, PQ = +/96 + /56 or about 17.3.

ANSWER:

About 17.3; P and Q are equidistant from the endpoints of AB s0 they both lie on the perpendicular bisector of AB,
S0 @ is the perpendicular bisector of AB . Let S be the point of intersection of AB and P_Q Hence, PS=QS =5.
Since PS'is perpendicular to chord AB, ZPSA isa right angle. So, AF*SA is a right triangle. By the Pythagorean
Theorem, PS = \/(PA)’ ~(AS)® . By substitution, PS =+/11> =57 or +/96 . Similarly, A4SQ is a right triangle with
SO = J(A0) - (AS)* =+/9° =57 or /56 . Since PQ = PS + SQ, PQ = /96 ++/56 or about 17.3.

36. REASONING In acircle, AB is a diameter and HG is a chord that intersects 4B at point X. Is it sometimes,
always, or never true that HX = GX? Explain.

SOLUTION:

A
&
e F
HX LAB HX=GX HX is not perpendicular to 4B, HX # GX

If the diameter is perpendicular to the chord, then it bisects the chord. Therefore, the statement is sometimes true.

ANSWER:
Sometimes; if the diameter is perpendicular to the chord, then it bisects the chord.

37. CHALLENGE Use a compass to draw a circle with chord AB . Refer to this construction for the following
problem.

Step 1 Construct m, the perpendicular bisector of AR .
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D
¥
Step 2 Construct FG | the perpendicular bisector of CD . Label the point of intersection O.

=N

F#7 e
|

] |

A\T7/B
=
a. Use an indirect proof to show that C’1? passes through the center of the circle by assuming that the center of the

circle is not on €.
b. Prove that O is the center of the circle.

SOLUTION:

a. Given: €D is the perpendicular bisector of chord AB inQX .
Prove: [ contains point X.

Proof: Suppose X is not onCD .Draw XE and radii X4 and XB . Since €D is the perpendicular bisector of AB |
E is the midpoint of AB and AE = EB . Also, XA= XB , since all radii ofa © are = . Xk = XE by the Reflexive
Property. So, A4XE = ABXTE by SSS. By CPCTC, £XEA = 2XIB | Since they also form a linear pair, <£X¥4 and
ZXEB are right angles.So, XE L AB . By definition, XE is the perpendicular bisector of AB . But CD is also the
perpendicular bisector of A# . This contradicts the uniqueness of a perpendicular bisector of a segment. Thus, the
assumption is false, and center X must be on CD.

b. Given: In ©X, X ison CD and FG bisects CD at O,

Prove: Point O is point X.

C
L
1rx
E
A B
D
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Proof:

Since point X is on CD and Cand D are on ©X , CD is a diameter of ©X . Since FG bisects CD at O, O is the
midpoint of CD . Since the midpoint of a diameter is the center of a circle, O, is the center of the circle. Therefore,
point O is point X.

ANSWER:

a. Given: CD is the perpendicular bisector of chord AB in©X .

Prove: CD contains point X.

Proof: Suppose X is not onCD .Draw XE and radii X4 and XB . Since CD is the perpendicular bisector of AB |
E is the midpoint of AB and AE = EB . Also, XA= XB, since all radii ofa © are = . XE = XE by the Reflexive
Property. So, A4XE = ABXE by SSS. By CPCTC, £XEA = ZXEB | Since they also form a linear pair, XA and
ZXEB are right angles. So, AL L AB . By definition, X% is the perpendicular bisector of AB . But CD is also the
perpendicular bisector of AB . This contradicts the uniqueness of a perpendicular bisector of a segment. Thus, the
assumption is false, and center X must be on CD.

b. Given: In ©X ,X ison €D and FG bisects CD at O.

Prove: Point O is point X.

C
LN,
L 3

E
A B
D

Proof:
Since point X is on CD and C and D are on ©X , CD is a diameter of ©X . Since FG bisects CD at O, O is the

midpoint of CD . Since the midpoint of a diameter is the center of a circle, O, is the center of the circle. Therefore,
point O is point X.
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38. OPEN ENDED Construct a circle and draw a chord. Measure the chord and the distance that the chord is from the
center. Find the length of the radius.

SOLUTION:
Sample answer:

Rl

Draw the radius from the center to one end of the chord to create a right triangle. Since the distance is a
perpendicular from the center point, it will bisect the chord. The two legs of the triangle will measure 0.6 cm and 1
cm. Use the Pythagorean Theorem to find the radius.

r= l,|'12+ljl.ri2 or about 1.2.

Therefore, the radius = 1.2 cm.

ANSWER:
Sample answer:

NEm

radius = 1.2 cm
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39. WRITING IN MATH If the measure of an arc in a circle is tripled, will the chord of the new arc be three times as
long as the chord of the original arc? Explain your reasoning.

SOLUTION:

No; sample answer: In a circle with a radius of 12, an arc with a measure of 60 determines a chord of length 12.
(The triangle related to a central angle of 60 is equilateral.) If the measure of the arc is tripled to 180, then the chord
determined by the arc is a diameter and has a length of 2(12) or 24, which is not three times as long as the original
chord.

3
—_
U
ANSWER:

Noj; sample answer: In a circle with a radius of 12, an arc with a measure of 60 determines a chord of length 12.
(The triangle related to a central angle of 60 is equilateral.) If the measure of the arc is tripled to 180, then the chord
determined by the arc is a diameter and has a length of 2(12) or 24, which is not three times as long as the original
chord.

120

&
oy
12 12

Js
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40. If CW = WF and ED = 30, what is DF?
A 60
B 45
C30
D 15

SOLUTION:
If a diameter (or radius) of a circle is perpendicular to a chord, then it bisects the chord and its arc. So,
Therefore, the correct choice is D.

ANSWER:
D

eSolutions Manual - Powered by Cognero Page 28



10-3 Arcs and Chords

41. ALGEBRA Write the ratio of the area of the circle to the area of the square in simplest form.

"
4

cX
2
3T
4

7
A 4

H

SOLUTION:
The radius of the circle is 3r and the length of each side of the square is 2(3r) or 6r.
s .
arde _ ™ Areaformulas
J‘lsquare 5 2
il
= it }2 Substitution
(6r)
2
- > Smplify.
Jér
= 45 Smplify.
Therefore, the correct choice is F.
ANSWER:
F
42. SHORT RESPONSE The pipe shown is divided into five equal sections. How long is the pipe in feet (ft) and
inches (in.)?
15in.

[—
, F T T \..
i |! I| '! Ii |I

|
l..\- /' A ; K Y, -/.-'
SOLUTION:

The length of each section is 15 inches. So, the total length of the pipe is 5(15) = 75 in. We have, 12 inches = 1 foot.
Therefore, 75 in. = 6 ft 3in. or 6.25 ft.

ANSWER:
6 ft3in.
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43. SAT/ACT Point B is the center of a circle tangent to the y-axis and the coordinates of Point B are (3, 1). What is

44,

the area of the circle?
¥

[¥] X

N

A & units
B 35 units
C 45 Units
D g units
E 97 units

SOLUTION:

N NN NN

Since the coordinates of B are (3, 1) and the y-axis is a tangent to the circle, the radius of the circle is 3 units.

A= ’.I'I:.F‘z Formula forareaof arde

=:r|:|:3:|2 F=3
= O Smplify.

The area of the circle is 91 units?.
Therefore, the correct choice is E.

ANSWER:

E
Find x.

A
1217\
X 1
N #125" f
A

SOLUTION:

The sum of the measures of the central angles of a circle with no interior points in common is 360. So,

121 +125+ x =360,
246 + x =360
x =114

ANSWER:
114
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SOLUTION:

The sum of the measures of the central angles of a circle with no interior points in common is 360. So,
G0 +84 + 16 +x =360,

190 + x = 360

x =170

ANSWER:
170

SOLUTION:

The sum of the measures of the central angles of a circle with no interior points in common is 360. So,
28+ 28+ x+ x =360,

56 + 2x = 360

x =152

ANSWER:
152

47. CRAFTS Ruby created a pattern to sew flowers onto a quilt by first drawing a regular pentagon that was 3.5 inches
long on each side. Then she added a semicircle onto each side of the pentagon to create the appearance of five
petals. How many inches of gold trim does she need to edge 10 flowers? Round to the nearest inch.

SOLUTION:

The diameter of each semi circle is 3.5 inches. The circumference C of a circle of a circle of diameter d is given by
" =md.

Since the pattern contains semi circles, the circumference of each semi circle is Em.’.

ad |=23xd.

bt 4

bd | =

The total number of semi circles in 10 flowers is 10(5) = 50. So, the total circumference is 50|

Substitute for d.
257(3.5) =275
Therefore, she will need about 275 inches of gold trim for the purpose.

ANSWER:
2751n.
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Determine whether each set of numbers can be the measures of the sides of a triangle. If so, classify the
triangle as acute, obtuse, or right. Justify your answer.
48. 8, 15, 17

SOLUTION:

By the triangle inequality theorem, the sum of the lengths of any two sides should be greater than the length of the
third side.

B+15=17

15417 =8

B+17 =15
Therefore, the set of numbers can be measures of a triangle.
Classify the triangle by comparing the square of the longest side to the sum of the squares of the other two sides.

175 =15" +%°

289=225+064
280 = 289«
Therefore, by the converse of Pythagorean Theorem, a triangle with the given measures will be a right triangle.

ANSWER:
yes; right
17°=8" +15°
289 =64 + 225

49.20, 21, 31

SOLUTION:
By the triangle inequality theorem, the sum of the lengths of any two sides should be greater than the length of the
third side.

204213~
21431> 20~

2043]1>21v

Therefore, the set of numbers can be measures of a triangle.

Now, classify the triangle by comparing the square of the longest side to the sum of the squares of the other two
sides.

317 =20 +21°

O61=400+ 441

961 =841
Therefore, by Pythagorean Inequality Theorem, a triangle with the given measures will be an obtuse triangle.

ANSWER:
yes; obtuse

3P =200 +21°
061 =400 + 441
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50. 10, 16, 18

SOLUTION:

By the triangle inequality theorem, the sum of the lengths of any two sides should be greater than the length of the
third side.
10+16= 18

16+18> 10~

10418 =16+~

Therefore, the set of numbers can be measures of a triangle.

Now, classify the triangle by comparing the square of the longest side to the sum of the squares of the other two
sides.

18% =16" +10°

324=256+100
324 <356
Therefore, by Pythagorean Inequality Theorem, a triangle with the given measures will be an acute triangle.

ANSWER:
YES; acute

187 =10° +16°
324 <100+ 256

ALGEBRA Quadrilateral WXZY is a rhombus. Find each value or measure.
W X

L //L-
L T o an
\ ~ 3/

51.1fm<3 =y2 — 31, findy.
SOLUTION:
The diagonals of a rhombus are perpendicular to each other. So, m.< 3 = 90.
yz —31 =190 substitution

yz =121 Add3ltoeachsde

¥ = £11 Takethesquareroot of each side.

ANSWER:
+11
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52.1f msXZY =56 find moYWE |

SOLUTION:

The opposite angles of a rhombus are congruent. So, <~ YHX =356, In a rhombus, each diagonal bisects a pair of
opposite angles.

msYWZ = %(mzﬂi")fj Definition of anglebisector

- % (56 Substitution.

=48 Smplify.

ANSWER:
28

eSolutions Manual - Powered by Cognero Page 34



