10-6 Secants, Tangents, and Angle Measures

Find each measure. Assume that segments that appear to be tangent are tangent.
1. m1

Be°
\B- r— --..___\E-.____r-

SOLUTION:
msl = %[m(arcﬂ_ﬂ'j +marcBECY] Theoreml0. 12

= %[1 34 4+-84] Substitution
= Lezz0yor110 Smplify.
2
ANSWER:
110
2. :Hf“-{
T
S e

..fz\' .\\
[ N1z |
108°\ \

SOLUTION:
P = %[m(arcTS} +m(arc@R)]  Theoreml0.12

252 = m(arcTS) +386 Substitution and multiply each sideby 2.

144 = m(arcTS) Subtract 36 from each side.
So, the measure of arc TS is 144.

ANSWER:
144
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10-6 Secants, Tangents, and Angle Measures

3. mz2

4
/C
e

W [N

b

w |

| -".I.
" \} 2 I.I.' _.-".
-
B ——
A et

EY

SOLUTION:
ms? = %[m(m‘cﬁ@'}] Theorem10.13

.,

A

[

[146] Substitution

=] pa

3 Smplify.
ANSWER:
73

4. misH

H<"]26 \ g

SOLUTION:

msH = %[m(m‘cﬁfﬁ') —m{arcJJ )] Theorem10. 14

- % [B8 —24] Substitution

= %(ﬁzj Simplify.

g Multiply.
ANSWER:

31
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10-6 Secants, Tangents, and Angle Measures

5. m{_}T‘n
A
I F "1'
| .l'SI
106° /|
C} S
R
SOLUTION:

miR = %[M{EICQTS} —106]  TheoremlD.14

T = % [m(arc OTS) —106] Substitution

142 = m(arcQTS) —104 Multiply each sideby 2.
248 = m(arc QTS Addl06toeach side

So, the measure of arc QTS is 248.

ANSWER:
248

SOLUTION:
msM = %[m(m‘cLFj —m{arcNL)]
6 = %[m(arcLF‘) —78]

72 = m(arcLP) —778
150 = miarcLF)
So, the measure of arc LP is 150.

ANSWER:
150
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10-6 Secants, Tangents, and Angle Measures

7. STUNTS A ramp is attached to the first of several barrels that have been strapped together for a circus motorcycle
stunt as shown. What is the measure of the angle the ramp makes with the ground?

R

SOLUTION:

Let x be the measure of the angle the ramp makes with the ground which is formed by two intersecting tangents to
the circle formed by the barrel. One arc has a measure of 165. The other arc is the major arc with the same
endpoints, so its measure is 360 — 165 or 195.

¥ = %(195—165) Theoreml0 14

= % (30} Substitution

=14 Multiply.
Therefore, the measure of the angle the ramp makes with the ground is 15.
ANSWER:
15

Find each measure. Assume that segments that appear to be tangent are tangent.
8. ms3

P
E|I< /;‘\I
\ /3 /

N6

D e

SOLUTION:

P %[m(arcEFj +m(arcDG&)] Theorem10.12
= %[9(]4_?4] Sub stitution
= 2(164) or82 Simplify.

ANSWER:

82
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10-6 Secants, Tangents, and Angle Measures

9. w4
w:f?//-_ B
()
2%\ /?T*

SOLUTION:
mesd = Lim(areRU) +-m (arcST)]

2
%[92+51]
- %(141} or71.5

ANSWER:
715

10. m VK

SOLUTION:

Theoreml0.12
Substitution

Smplify.

msJMH = %[m(arc LE)+miarcJH)]  Theoreml0D. 12

= 2[77+79]

i %(155) or 78

«JMK and ~HMJ form a linear pair.
msJME +msHMJ = 180 Sum oftheanglesinalinearpairis130.

Substitution

Smplify.

meJME 478 = 180 Substitution
msJME = 102 Useacalculator

ANSWER:
102
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10-6 Secants, Tangents, and Angle Measures

I1. m@
/x & lE“.II T '34 5 P

| |
| |y |

Tl
i -

SOLUTION:
SiE = %[m(ar-:NP] +m(arcRQ)]  Theoreml0.12
NE = % [74 +marcROY] Substitution

102 = T4 +m(arcRQ) WMultiply each sideby 2.

28 = m(arcR(Q) Subtract 74 from each side.
Therefore, the measure of arc RQ is 28.

ANSWER:
28

12. ms K

| R |
P 5

ey )
J \‘&___ i

SOLUTION:
MK = %(194) Theorem 10.13

=097 Lultiply.

ANSWER:
97
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10-6 Secants, Tangents, and Angle Measures

13.

14.

J'H;ﬁ_":f:f;

PR

SOLUTION:
mzM = %[m{ar-:PM}] Theoreml0.13
To= % [m(arcPA ] Substitution

144 = m{arcPM) Multiply each sideby 2.
So, the measure of arc PM is 144.

ANSWER:
144

meARBD

S
..lr .'I. \'..

- o

A B
SOLUTION:

Arc BD and arc BCD are a minor and major arc that share the same endpoints.
m(arcBECD) = 360 —m (arcED)  Measureofmajorarc equals 360nunusthenunorare,

= 360 —154 Substitution
=278 Smplify.
msABD = %[m {arcBCD)]  Theoreml0.13
= % [206] Substitution
=103 simplify.
ANSWER:
103

eSolutions Manual - Powered by Cognero

Page 7



10-6 Secants, Tangents, and Angle Measures

15.

16.

me AR

\a ‘E\
|

e

S/
—D
110
|

SOLUTION:

By Theorem 10.13, m.DAB = ;—(m,-ir'n) .

m<DAB = —(360-110)

B | = Pl | =

(250)

[a—

25

ANSWER:
125

J'H!.:E}-F

L

4

SOLUTION:

1y —
By Theorem 10.13, 82 = —(mGF")

Solve for mGI |
mﬁ' =164
We know that mGJF =360 - mGF
Substitute.
mGJF =360 - 164
=196

ANSWER:
196
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10-6 Secants, Tangents, and Angle Measures

17. SPORTS The multi-sport field shown includes a softball field and a soccer field. If mABC =200, find each
measure.

a msACE
b. msADC

SOLUTION:

a. By Theorem 10.13, mZACK = %(mﬁﬁ?)
Substitute.

mZACE =2(200)

Simplify.
msACE =100

b. By Theorem 10.14, mZADC = %(m;ﬁf‘ —mAC ) .
Substitute.

mZADC = %{2-::":: ~160)

Simplify.

mLADC = %( 40)

mLADC =20

ANSWER:

a. 100
b. 20
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10-6 Secants, Tangents, and Angle Measures

CCSS STRUCTURE Find each measure.
18. mA

— 4

[ S
7
*1r.._____‘____ gg\:‘ (|

-4

A
SOLUTION:

By Theorem 10.14, m<A = %(mﬁ - r:—n’?‘)_
Substitute.

mLA = %[[36(& -99)-99)

Simplify.

mZA =—(261-99)

(162)

Pk | o ot | e

=81

ANSWER:
81
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10-6 Secants, Tangents, and Angle Measures

19. m-H
// \
Wk '||:|ﬁ
\ J
SOLUTION:

By Theorem 10.14, m-W = %[m.if]:’ - mﬁ) .
Substitute.

msW = %[{3&0 ~106) - 106)

Simplify.
miW =

ANSWER:
74
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10-6 Secants, Tangents, and Angle Measures

20.

21.

m(arc JINM)

SOLUTION:
mLE = %[m(m‘cJNM} —m(arcJL)]  Theorem10.14

4T = %[m(arc JNAM) —111] Substitution
94 = miarcJNM) =111 Multiply each sideby 2.
205 = m(arc JNAM) Addll1toboth sides

So, the measure of arc INM is 205.

ANSWER:
205

J'H:ﬁ-':

SOLUTION:

1y — 2
By Theorem 10.14, mZW = ;[m}.’} = H}.a).

Substitute.
| —,
Fy E(m}t’}f < 1{13]
Simplify.
82 = mXY 103
mXY =185

ANSWER:
185
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22, msR
S
X,:___f..-uh ‘
b \ 103°
H__.__.._e-'_' I.d?«” |
e o™
SOLUTION:

By Theorem 10.14, m<R = %(m.?@ - mﬁ') .
Substitute.
mZR = %{ms - 43)

Simplify.

|
mZR =—(60)

e =30
ANSWER:

23. m.ﬁ

B
SOLUTION:

1y = =
By Theorem 10.14, m<R = ;(mﬂ" - mSU ] )
Substitute.
23= l(ﬁi‘i —m.@)
2
Solve for mS&L .
46 = 68 — mSU/

mﬁf =22

ANSWER:
22
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10-6 Secants, Tangents, and Angle Measures

24. JEWELRY In the circular necklace shown, A and B are tangent points. If x = 260, what isy?

SOLUTION:

By Theorem 10.14, v = %(1 - H] :
Substitute.

y= %[Eﬁﬂ -100)

Simplify.

y= ;—{ 160)

y=80

ANSWER:

80
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10-6 Secants, Tangents, and Angle Measures

25. SPACE A satellite orbits above Earth ’s equator. Find x, the measure of the planet’s arc, that is visible to the

satellite.

SOLUTION:

The measure of the visible arc is x and the measure of the arc that is not visible is 360 — x. Use Theorem 10.14 to

find the value of x.
12 = %[(360-;—) — 1]

Theorem 10.14

Smplify.
Multiply.

Add yand subtract 12 from each ade.

Therefore, the measure of the planet’s arc that is visible to the satellite is 168.

- %[350 —2a]

12 =180 —x

x =168

ANSWER:

168

ALGEBRA Find the value of x.
.
,-'*'"'--_____j'_.l_ {41‘3

[gx + Eﬁ:loll'x\ --_‘?f;'ll__.--"'-::’

26. =
SOLUTION:

By Theorem 10.14, 4x =

bd | =

Solve for x.

dx = %[{‘}x +26) -35)

4y = %{9.1: +26-35)

l
dx=—(9x-9
e=2(95-9)

Sx=09x-9
x=9

ANSWER:
9
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10-6 Secants, Tangents, and Angle Measures

(lox-6°
R
l:'x (dx 4 8)°
7. S~
SOLUTION:

By Theorem 10.14, 3 = é{[ir —6)—(4x+8)).
Solve for x.
3:%[5.1:—6—-1-.1:—1!}

1
3=—(x-14
3= (v-14)

b=x-14
x=20

ANSWER:
20

]

/2 \5 e 3

28.
SOLUTION:
By Theorem 10.14, 2x = %[{'&Jx ~1)—(94)).
Solve for x.
2xe= %[{91— —1)—(94))

Ix = %[‘Jx—l -94)

l
2x=—(9x-95
=1 (93-99)

4y =9x 95
Sy =93

x=19

ANSWER:
19
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10-6 Secants, Tangents, and Angle Measures

29. PHOTOGRAPHY A photographer frames a carousel in his camera shot as shown so that the lines of sight form

tangents to the carousel.
a. If the camera’s viewing angle is 33, what is the arc measure of the carousel that appears in the shot?
b. If you want to capture an arc measure of 150 in the photograph, what viewing angle should be used?

\ s viewing

il

v/ angle
camera W
SOLUTION:

a. Let x be the measure of the carousel that appears in the shot.
By Theorem 10.14, 35 = %{36{}— x—(x)).

Solve for x. )

35= ;—(Jﬁﬂ - 2x)

70=360-2x

2x =290

xr=145
b. Let x be the measure of the camera’s viewing angle.

By Theorem 10.14, r:%{(.‘iﬁﬂ—liﬂ}—[liﬂ]]_
Solve for x.
]
=—(210-150
e=1(210-130)

= ;—[ﬁﬂ}

=30

ANSWER:

a. 145
b. 30
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10-6 Secants, Tangents, and Angle Measures

CCSS ARGUMENTS For each case of Theorem 10.14, write a two-column proof.
30. Case 1

Given: secants A0 and AE

Prove: msA = l [mﬁ{' - mf?‘}

E/ ‘v‘-r""
A< - |
c-.\;- }/
L .‘::""‘"-u
SOLUTION:

Statements (Reasons)
1. AD and AE are secants to the circle. (Given)

1 1 1 .
2. msDCE = —mD}'- , mLADC = m!i( (The measure of an inscribed £ = Ethe measure of its intercepted arc.)
3. msDCE = msADC +m2A (Exterlor #% Theorem)

. = o
4, Emf)fz = ;mHt’ +m.<A (Substitution)
- .
5. Em:’ )E - ;me = m<A (Subtraction Prop.)
Lif ey s e
6. E[m.’ﬂ-. —mB( ):m.ﬁA (Distributive Prop.)

ANSWER:
Statements (Reasons)

1. AD and AE are secants to the circle. (Given)

1 N - ) ) | L.
2. msDCE = —mm- , mEADC = —mﬁ( (The measure of an inscribed £ = Ethe measure of its intercepted arc.)
3. msDCE —m;AFJ’f +msA (Exterlor 2% Theorem)
4

.1 > _
: Em:’)ﬁ, = ;me +m.<A (Substitution)
l === 1 = .
5. Em:’ E -~ ;me = m<A (Subtraction Prop.)

7 S o
6. E(m.’ﬂa - mB ):m.ﬁff (Distributive Prop.)
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10-6 Secants, Tangents, and Angle Measures

31. Case 2
Given: tangent M and secant F1L

Prove: mF = %(mI,HH - .-:—:GHH ]

-

7 il T

G'__'\ __-"i/‘l

-~ “

E= - i

SOLUTION:
Statements (Reasons)

1. M is a tangent to the circle and FI is a secant to the circle. (Given)

. 1 = )., . 1 I
2. maFLH = Er;—:H{’ i, maLHM = ;mLH ( The meas. of an inscribed < = 5 the measure of its intercepted arc.)
3. mALHM = msFLH + m21 (Exterior <5 Theorem)
] == 1 — : N
4, EmI,H — ;J‘ﬂH(r+m£f' (Substitution)
}. o= L e : .
5. Emf,H - Eme 1 = mI° (Subtraction Prop.)

lf o P
6. E(mfﬂ - me;] = mZF (Distributive Prop.)

ANSWER:
Statements (Reasons)

1. M is a tangent to the circle and FI is a secant to the circle. (Given)

. ] = | = L 1 .
2. maFLH = Er;—:H{ i, maLHM = ;mLH ( The meas. of an inscribed £ = 5 the measure of its intercepted arc.)
3. mALHM = msFLH + m21 (Exterior <5 Theorem)
4

= W : -
_ EmI,H = ;mH( 7 +mJ" (Substitution)
J: e G e ; .
5. Emf,H - EmHE’ 1 =mI" (Subtraction Prop.)

6. E(miﬂ —mH( r] =m<LlF (Distributive Prop.)
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32.Case 3
Given: tangent K5 and RV

Prove: mi R = —i(mh'ﬁ’" T - m.‘:TF)

jﬂ"
§ /4 S
Ay
P Y J
4 \ \ /
;_,/ '\H.- _,/"
A <y
SOLUTION:

Statements (Reasons)
1. KBS and KV are tangents to the circle. (Given)

gy i, e ez B] 1 -
2. msSTV = Em.‘%H’"f MLRST = ;mﬁf (The meas. of an secant-tangent £ = Ethe measure of its intercepted arc.)
3. mASTV = ms R8T + m2 R (Exterior £°8 Theorem)

] =——= 1 = _r
4, Em.‘{}if'? - ;m.‘sf +mZ R (Substitution)

R .

5. Em.‘:'ﬂ’? —E.m."rf = m<R (Subtraction Prop.)
1 LT - .. .

6. E[m.‘sﬂ"f —mST ) =m<R (Distributive Prop.)

ANSWER:
Statements (Reasons)

1. RS and RV are tangents to the circle. (Given)

sees ol mm O - 1 o
2. msSTV = Em.‘mfr{’? MLRST = ;m.&f (The meas. of an secant-tangent . = Ethe measure of its intercepted arc.)

3. mESTV = ms R8T + m2 R (Exterior £°8 Theorem)
] =—= 1 = _r
4. Em.‘s'}i"? - ;m.i! +m<K (Substitution)

] ——

x ok o .

5. Em.‘:'}’w —E.r.‘r:."-f = m< (Subtraction Prop.)
1 fo—— o . .

6. E(m.‘sﬂ’ I'—mST ) =m<R (Distributive Prop.)

33. PROOF Write a paragraph proof of Theorem 10.13.

ol
® / E “".P
N 4o
= \H:‘\E ""j - =
E A B
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a. Given: 48 isa tangent of @ 2.
AC is a secant of ® O.
+CAE is acute.
Prove: m ~CAE = %m(arc CA)

b. Prove that if ~CAB is obtuse, m ~CAB = %m(arc CDA)

SOLUTION:

a. Proof: By Theorem 10.10, OALAE So, ~FAE isaright ~ with measure of 90 and arc FCA is a semicircle
with measure of 180. Since ~CAE is acute, C is in the interior of ~FAE, so by the Angle and Arc Addition
Postulates, m~FAE = m~FAC + m«CAE and m(arc FCA) = m(arc FC) + m(arc CA). By substitution, 90 =

m~FAC + m«CAE and 180 = m(arc FC) + m(arc CA). So, 90 = % m(arc FC) + %m(arc CA) by Division Prop., and

m,FAC + m,«CAE = % m(arc FC) + %m(arc CA) by substitution. m2FAC = %m(arc FC) since «FAC is

inscribed, so substitution yields % m(arc FC) + m~CAE = % m(arc FC) + %m(arc CA). By Subtraction Prop.,

m.CAE = %m(arc CA).

b. Proof: Using the Angle and Arc Addition Postulates, m~CAB = mCAF + m2FAB and m(arc CDA) = m(arc
CF) + m(arc FDA). Since @4 L AB and F' 4 is a diameter, ~FAB is a right angle with a measure of 90 and arc
FDA is a semicircle with a measure of 180. By substitution, mCAB = m_CAF + 90 and m(arc CDA) = m(arc CF)

+ 180. Since ~CAF is inscribed, m «CAF = % m(arc CF) and by substitution, mCAB = % m(arc CF) + 90. Using
the Division and Subtraction Properties on the Arc Addition equation yields %m(arc CDA) - % m(arc CF) = 90. By

substituting for 90, mCAB = % m(arc CF) + %m(arc CDA) — % m(arc CF). Then by subtraction, m2CAB = %m
(arc CDA).

ANSWER:

a. Proof: By Theorem 10.10, OALAB, So, ~FAE is aright ~ with measure of 90 and arc FCA is a semicircle
with measure of 180. Since ~CAE is acute, C is in the interior of ~FAE, so by the Angle and Arc Addition
Postulates, m~FAE = mFAC + mCAE and m(arc FCA) = m(arc FC) + m(arc CA). By substitution, 90 =

m.FAC + mCAE and 180 = m(arc FC) + m(arc CA). So, 90 = % m(arc FC) + %m(arc CA) by Division Prop., and
m.FAC + m.«CAE = % m(arc FC) + %m(arc CA) by substitution. m~FAC = %m(arc FC) since ~FAC is
inscribed, so substitution yields + m(arc FC) +m/CAE = % m(arc FC) + £m(arc CA). By Subtraction Prop.,
mCAE = %m(arc CA).

b. Proof: Using the Angle and Arc Addition Postulates, m~CAB = mCAF + mFAB and m(arc CDA) = m(arc

CF) + m(arc FDA). Since OALAB gnd FAisa diameter, ~FAB is a right angle with a measure of 90 and arc
FDA is a semicircle with a measure of 180. By substitution, mCAB = m_CAF + 90 and m(arc CDA) = m(arc CF)
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+180. Since - CAF is inscribed, m.CAF = 2 m(arc CF) and by substitution, m.~CAB = 3 m(arc CF) + 90. Using
the Division and Subtraction Properties on the Arc Addition equation yields %m(arc CDA) - % m(arc CF) = 90. By

substituting for 90, mCAB = % m(arc CF) + %m(arc CDA) — % m(arc CF). By subtraction, m ~CAB = %m(arc
CDA).

34. OPTICAL ILLUSION The design shown is an example of optical wallpaper. BC is a diameter of 0. IfmA
=26and mCE = 67, what is mDE")
Refer to the image on page 748.
SOLUTION:
First, find the measure of arc BD.
msA = %[m(arctfﬁ'j —m(arcBD)] Theoreml0.14

A= % [67 —miarcED)] Substitution
52 = 67—m(arcBD) Multiply each sideby 2.
m(arcBD) =15 Addm(arcBED) and subtract 52 from each side

Since BEC is a diameter, arc BDE is a semicircle and has a measure of 180.
mlarc CE) +m({arc DE) +m(are BD) = m{arcEDE) ArcAddition Postulate

87 +m(arceDE)+15 = 180 Substitution
miare DE) 482 = 180 simplify.
m(arcDE) = 93 Subtract 32 from each sde.
ANSWER:
98

35. MULTIPLE REPRESENTATIONS In this problem, you will explore the relationship between Theorems 10.12
and 10.6.

a. GEOMETRIC Copy the figure shown. Then draw three successive figures in which the position of point D
moves closer to point C, but points A, B, and C remain fixed.

b. TABULAR Estimate the measure of CI) for each successive circle, recording the measures of AB and CD in
a table. Then calculate and record the value of x for each circle.

c. VERBAL Describe the relationship between mAB and the value of x as mCD approaches zero. What type of
angle does ~AEB become when mCD =07

d. ANALYTICAL Write an algebraic proof to show the relationship between Theorems 10.12 and 10.6 described

in part c.

E_/"- oy
50°/ \ 1
abE Je

N

D
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36.

a. Redraw the circle with points A, B, and C in the same place but place point D closer to C each time. Then draw

SOLUTION:
chords AC and E.
Al I al le al Tl
NN N N _:}*D

b.

ch 25 15 5

AB 50 50 50

X 35 32.5 215

c. As the measure of CD gets closer to 0, the measure of x approaches half of mAB: ZAEB becomes an inscribed

angle.

d x= %{m,ﬁ + n:t;'_ff’}; x= %{mﬂi +0). x = %m:ﬂ;‘

ANSWER:
a.
Al jC Al o Al Sl
N % N N _\}*D
b.
oo 25 15 5
AB 50 50 50
X 375 | 325 | 275

C. As the measure of cD gets closer to 0, the measure of x approaches half of mAB:; ~AEB becomes an inscribed

angle.

d r= %{m,ﬁ E n:t;'_ff’}; = %{mﬂi +0) x= %m:ﬂ;‘

WRITING IN MATH Explain how to find the measure of an angle formed by a secant and a tangent that intersect

outside a circle.
SOLUTION:

Find the difference of the two intercepted arcs and divide by 2.

ANSWER:

Find the difference of the two intercepted arcs and divide by 2.
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37. CHALLENGE The circles below are concentric. What is x?

X S ]

SOLUTION:

118

—R~7
M

Use the arcs intercepted on the smaller circle to find m_A.

msA = L[118-54] Theorem10 14

P

— %[64] Simplify.

= 32 Multiply.
Use the arcs intercepted on the larger circle and m /A to find the value of x.
2z = %[?9 — ] Theorem 10.14
G4 =79 —x Multiply each sideby 2.
T =15 Add rand subtract 64 from each side.
ANSWER:
15
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38. REASONS |sosceles A4BC" is inscribed in @/). What can you conclude about mAB and mBC? Explain.

Q A-»..__ _ __..-C H

SOLUTION:

Sample answer: mAB =mBC: m/BAC = mBCA because the triangle is isosceles. Since ,BAC and ~BCA are
inscribed angles, by theorem 10.6, m(arc AB) = 2m ~BCA and m(arc BC) =2m /BAC. So, m(arc AB) = m(arc
BC).

ANSWER:

Sample answer: mAB =mBC: m/BAC = m,BCA because the triangle is isosceles. Since ,BAC and BCA are
inscribed angles, by theorem 10.6, m(arc AB) = 2m ,BCA and m(arc BC) =2m /BAC. So, m(arc AB) = m(arc
BC).

39. CCSS ARGUMENTS In the figure, JK is a diameter and GH is a tangent.
a. Describe the range of possible values for m ~G. Explain.
b. If m.G = 34, find the measures of minor arcs HJ and KH. Explain.

J;/... -

SOLUTION:
a mZG =90 ; mZG <90 for all values except when JG LGH at G, then m G =91},

b. mKH = 56; mHJ =124; Because a diameter is involved the intercepted arcs measure (180 — X) and x degrees.

8M-x-x

. 3
Hence solving =34 leads to the answer.

ANSWER:
a. mZG=90; m2G <90 for all values except when JG L GH at G, then m2G =90,

b. mKH =56, mHJ =124; Because a diameter is involved the intercepted arcs measure (180 — X) and x degrees.

8=x-x

.1 3
Hence solving =34 leads to the answer.
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40. OPEN ENDED Draw a circle and two tangents that intersect outside the circle. Use a protractor to measure the
angle that is formed. Find the measures of the minor and major arcs formed. Explain your reasoning.

SOLUTION:
Sample answer:

7

230°f
| 1307 50" >
1 1 . .
By Theorem 10.13, 1 = E{I —¥). So, 50°= E[{Bﬁu — x)—x|. Therefore, x (minor arc) = 130, andy (major arc)
=360° — 130° or 230°.

ANSWER:
Sample answer:

- x\a
f')f \ x"'\-\.\_\_\_\_

230°

|| 130°) 507>

| |
By Theorem 10.13, m.1 = E{I —¥). So,50= E[(Sﬁu - X) —.1:]. Therefore, X (minor arc) = 130, andy (major arc) =
360 — 130 or 230.
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41. WRITING IN MATH A circle is inscribed within APCR. If m P =50 and m~Q = 60, describe how to find the
measures of the three minor arcs formed by the points of tangency.

SOLUTION:
e \JVQ

Z

R

Sample answer: Use Theorem 10.14 to find each minor arc.
msP = %[(360—1‘)—1‘] Theorem 10.14

3l = % [360 —2x] Substitute and smplify.
50 =180 —x Multiply.
x =130 Add yand subtract 50 from each ade.

mLQ = %[(Eﬁﬂ—y)—y] Theorem 10.14

fili= % [360 —2¥] Substitute and simplify.
60 = 180 —y Multiply.
¥y =120 Add yand subtract 60 from each side.

The sum of the angles of a triangle is 180, so m <R =180 — (50 + 60) or 70.
msR = %[(Eﬁﬂ—z)—z] Theorem 10.14

T = % [360 —22] Substitute and smplify.
70 =180 —= Multiply.
z =110 Addz and subtract 70 from each aide.
Therefore, the measures of the three minor arcs are 130, 120, and 110.
ANSWER:

Sample answer: Using Theorem 10.14, 60° = 1/2((360 — x) — x) or 120°; repeat for 50° to get 130°. The third arc
can be found by adding 50° and 60° and subtracting from 360 to get 110°
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42. What is the value of x if mNR =62 and mNP =1087

T
A 23°

B 31°

C 64°

D 128°
SOLUTION:

By Theorem 10.14, x = %(mﬁé— r:—n’*TR) .
Substitute.
x= %{[3&{}- (62 +108)) - 62)
Simplify.
x= %{3&{}— (62 +108) - 62)
= %{35{}— 170 - 62)

= ];{mu— 170 - 62)

1
=—(128
2{ )

= Hd
So, the correct choice is C.

ANSWER:
C
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43. ALGEBRA Points A(-4, 8) and B(6, 2) are both on circle C, and AE is a diameter. What are the coordinates of C?
F (2,10)
G (10, -6)
H (5,-3)
J (1,5)

SOLUTION:
Here, C is the midpoint of AB.

Use the midpoint formula, M = ( xl?z L 1?2 ) to find the coordinates of C.

=(1.5)
So, the correct choice is J.

ANSWER:
J

44. SHORT RESPONSE If m_AED = 95 and mAL = 120. what is mBAC?

B C
7 E
|,r 057
/D
"d' T—
120
SOLUTION:

Since mAD =120, mZABD = *(120) = 60,

We know that vertical angles are congruent.
So, mLBEC =95,
Since mABEC =mAAED =95 msBEA = mACED =85
We know that the sum of the measures of all interior angles of a triangle is 180.
ms BEA+ mes BAE + moABE = 180
Substitute.
B3+ moBAK + 60 =180
meLBAE =35
Since moBAK =35, moBAC =35,

ANSWER:
35
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45. SAT/ACT If the circumference of the circle below is 16, what is the total area of the shaded regions?

N

A 64 units®
B 32x units?
C12n units2
D 8x units?
D 2z units®
SOLUTION:
First, use the circumference to find the radius of the circle.
' = 2 Circumference Fonmula
lém = Zmr  Substitution
lon _ . Divide each sideby 2m
T
r =2 Smplify.
The shaded regions of the circle comprise half of the circle, so its area is half the area of the circle.
Adhaded = m‘2 Area Formula

[r(8 2] ] Substitution

[G4] Simplify.

= 321 Multiply.
The area of the shaded regions is 32.
So, the correct choice is B.

ANSWER:
B
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Find x. Assume that segments that appear to be tangent are tangent.
K

J = 3

s
46. N—

SOLUTION:

By theorem 10.10, JK L K1 . So, AJKL is aright triangle.
Use the Pythagorean Theorem.

JEE G R = JI2

Substitute.

x* +4° =5

25-16=x°
0=y

= x=3

N,
A"

o

ANSWER:

SOLUTION:

If two segments from the same exterior point are tangent to a circle, then they are congruent.
3x-T=2x+1

x=8

ANSWER:
8
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48.

_.-".' -~ '5 ; -\""Q\:..____. _-1--5

f J :. e —
) T

\ 1:'/—'1 —]

SOLUTION:

Use Theorem 10.10 and the Pythagorean Theorem.

gt

+15 =x"

Solve for x.

o _ 5
3 415 =x*

254+225=x°

250=x"

o | AT
= X =35+/1

ANSWER:

J10

49. PROOF Write a two-column proof.
Given: MHT is a semicircle; RH LTM.

SOLUTION:
Given: MHT is a semicircle.
RH LTM.

TR _TH

Prove: —=——

RHE HM

ZTHM is aright angle. (If an inscribed angle intercepts a semicircle, the angle is a right angle.)

s 1]
M*}\-? L /7
e
Rt ¥
H
Proof:
Statements (Reasons)
1. MHT is a semicircle; RH LIM . (Given)
2.
3. ZTRH is aright angle (Def. of L lines)
4. ZTHM = ZTRH (All tt. angles are =.)
5. £I'= 2T (Reflexive Prop.)
6. ATRH ~ ATHM (AA Sim.)
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50.

eSolutions Manual - Powered by Cognero

TR TH ‘
7. ——=—— (Def. of ~ &s)
RH  HM

ANSWER:
Given: MHT is a semicircle.
RH 1L TM.

Proof:

Statements (Reasons)

1. MHT is a semicircle; RH LTM, (Given)

2. ZTHM is aright angle. (If an inscribed angle intercepts a semicircle, the angle is a right angle.)
3. ZTRH is aright angle (Def. of 1 lines)

4. ZTHM = ZTRH (All rt. angles are =)
5
6
7

. £I'= 2T (Reflexive Prop.)

. ATRH ~ ATHM (AA Sim.)

. iy = =, (Def. of ~ &s)
RH HM

REMODELING The diagram at the right shows the floor plan of Trent’s kitchen. Each square on the diagram
represents a 3-foot by 3-foot area. While remodeling his kitchen, Trent moved his refrigerator from square A to
square B. Describe one possible combination of transformations that could be used to make this move.

AL |
BT
Hles BENE
SOLUTION:
The move is a translation 15 feet out from the wall and 21 feet to the left, then a rotation of 90° counterclockwise.
ANSWER:

The move is a translation 15 feet out from the wall and 21 feet to the left, then a rotation of 90° counterclockwise.
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51.

52.

COORDINATE GEOMETRY Find the measure of each angle to the nearest tenth of a degree by using

the Distance Formula and an inverse trigonometric ratio.
~C intriangle BCD with vertices B(-1, -5), C(-6, -5), and D(-1, 2)

SOLUTION:
Use the Distance Formula to find the length of each side.

dz'j(.xz_”)%r@z—h)z

g SR
D=\(-1-(6)) +(2-(=) =V

”H:J{' G -7

Since 5 + 7 = '!'74 , triangle BCD is a right triangle.

S0, CD is the length of the hypotenuse and BC is the length of the leg adjacent to (.

Write an equation using the cosine ratio.
B 3

5 . N b
If cosC =—=then C =cos ' | — J
74 |k J74
Use a calculator.
meC = 54 5°

ANSWER:
54.5

«X in right triangle XYZ with vertices X (2, 2), Y(2, -2), and Z(7, —2)

SOLUTION:
Use the Distance Formula to find the length of each side.

d=yGcz—xp*+ ¢y -y’
XY = (2-2) +(-2-2) =6 =4

¥Z=\(7-2) +(-2-(-2)) =425 =5
ZA'_J(?—E}'+{-2-2)* =41

In right triangle XYZ, ZX is the length of the hypotenuse and YZ is the length of the leg opposite <X

Write an equation using the sine ratio.
vz_ s
4 QN1
If sinX = .then X =sin”' | —

-J'ﬂ \ V4l )

Use a calculator.
ms X =51 30

simA =

ANSWER:
513
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53.

54.

55.

Solve each equation.

x% +13x =36
SOLUTION:

.T2 +13x = —36 Crnginal equation
.T2-|—13.T—|—3ﬁ =10 Add36toeach sde
(x+9(x+4) =10 Factor.

x = —9or —4 ZeroProduct Property
Therefore, the solution is -9, —4.
ANSWER:
—4,-9
x*—6x=-9
SOLUTION:
.1.'2 —fOx = =9 Criginal equation

.1.'2 —fGx4+9 =10 Add 9toeach ade.

(r—3)(x=3) =10 Factor.
=173 Zero Product Property
Therefore, the solution is 3.

ANSWER:
3

3 +15x=0

SOLUTION:

3.".'2-|—15.T =] Criginal equation
3x{x435 =10 Factor.

¥ =0or —5 ZeroProduct Property
Therefore, the solution is -5, 0.

ANSWER:
0,-5
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56.28 = x° + 3x
SOLUTION:
28 = J.'2 +3x Crniginal equation
0= J'2+3:r—28 Subtract 28toeach side.
0 = (x+7)(x—4) Factor.
r = —TJord Zero Product Property

Therefore, the solution is —7, 4.

ANSWER:
-7,4
57.x% +12x+36=0
SOLUTION:
.'|.'2-|—12.T—|—3ﬁ =1 Crniginal equation
(x46)(x4+6) =0 Factor.

x = —6 ZeroProduct Property
Therefore, the solution is —6.
ANSWER:
—6
5 25
58. X" +3x=——
4
SOLUTION:
1'2 +5x = —24—5 Original equation

_1.'2—|—5.1.'—|—24—5 =10 Addi—ﬂtn each aide

I:.T—|—%:I I:.T—|—%:I =] Factor.

x= —% Zero Product Property
Therefore, the solution is —%.
ANSWER:
5
i
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