10-4 Inscribed Angles

Find each measure.

1. mo B
Al
o [ =l \ 60
e
\.\\H. .-//,
SOLUTION:

If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

e
Therefore, m.B = E(mﬁl( } =30,

ANSWER:
30

SOLUTION:
If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

Therefore, mRT = 2(m/S)=126.

ANSWER:
126
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10-4 Inscribed Angles

3. .I'H.F'ﬁ:

.
[t
.\\\ | .-.//.-'.

il

SOLUTION:

Here, XY is a semi-circle. So, mXWY =180,

mﬁ’} +mWY =180,

If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.
So, miWY = 2(msX)=114.

Therefore, mﬁ =] Etil—miﬁ: =0,

ANSWER:
66

4. SCIENCE The diagram shows how light bends in a raindrop to make the colors of the rainbow. If mST = 144,
what is m=R?

SOLUTION:
If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

[ —
Therefore, ms K= ?(mhf ) =72

ANSWER:
72
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10-4 Inscribed Angles

ALGEBRA Find each measure.
5. msH

Y
\x o \ﬁl

S,

(2% = 54|°

SOLUTION:

If two inscribed angles of a circle intercept the same arc or congruent arcs, then the angles are congruent. So,
maG=msH,

2r-54=x

X = 'T.r.[

Therefore, m<H =354,

ANSWER:
4

6. msR

x4+ 247 E
|| \C

SOLUTION:

If two inscribed angles of a circle intercept the same arc or congruent arcs, then the angles are congruent. So,
msB=msC,

3x=x+24

2r=24

x=12

Therefore, m<B =12+ 24 =36,

ANSWER:
36
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10-4 Inscribed Angles

7. PROOF Write a two-column proof.
Given: RT bisects SU .
Prove' MH"\' = AUVT
F.‘< >s
\>/v
)/r

SOLUTION:
Given: R7 bisects SU .
Prove: ARFS = AUFT

R S
u T
Proof:

Statements (Reasons)
1. RT bisects SU . (Given)
SV =FU (Def. of segment bisector)

ZSRT = ZSUT (Inscribed s of same arc are=)
ZRVS = ZUVT (Vertical £s are =)
ARVS = AUVT (AAS)

o0k~ w N

ANSWER:
Given: RT bisects SU .
Prove: ARFS = ALTT

R 5
U T
Proof:

Statements (Reasons)
1. RT bisects SU . (Given)
SV =VU (Def. of segrnent bisector)

Z8RT = Z8SUT (Inscribed £s of same arc are=.)
ZRVS = ZUVT (Vertical £s are =.)
ARVE = AUVT (AAS)

o 0k~ w !\’
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ZSRT intercepts 51 . ZSUT intercepts SI . (Def. of intercepted arc)

ZSRT intercepts ST . ZSUT intercepts 5T . (Def. of intercepted arc)
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10-4 Inscribed Angles

CCSS STRUCTURE Find each value.
8. moR
I:Sf--l_--l )
__..-"I "-.x_\ Q
=N\

.,

™ L (Tx=1F

| M
.__.\ -, A/
A J R

SOLUTION:
An inscribed angle of a triangle intercepts a diameter or semicircle if and only if the angle is a right angle. So,
mL =90,

(3x+1)+(Tx—1)+90 =180.

The sum of the measures of the angles of a triangle is 180. So, 10x =90
xr=9
Therefore, m/R=7(9)-1=62,

ANSWER:
62

e
x’f I', &\‘k;\\
[ 1 D

|
Fo

\ I|I -_:."-: _l."
\ 7 i, .

\\H.____ \d " Higx—8F°
N

SOLUTION:
An inscribed angle of a triangle intercepts a diameter or semicircle if and only if the angle is a right angle. So,
m<L =9, Since IM = NM .mLL =mN.
(2x-5)+(2x-5)+90 =180.
The sum of the measures of the angles of a triangle is 180. So, 4x =10=90
x=25

ANSWER:
25
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10-4 Inscribed Angles

10. w4 and w0

,f”f 5 L

.__.

'3y+4]°
,qr 53*’ . Ex;_!:[?

\hah:ﬁj-r'_ 2y +16)°

SOLUTION:

If a quadrilateral is inscribed in a circle, then its opposite angles are supplementary.
58+ 2x =180 and (3y+4)+(2y+16) =180

Solve the two equations to find the values of x and y.

2x =122 Sy=160

r=~61 y=32

Use the values of the variables to find m.<C" and m.<D .

msC =2(61)=122

me D= 2{32] + 16 =280

ANSWER:
122; 80

ALGEBRA Find each measure.

11. mDH
et
T
! e1°
D\_ " /F
SOLUTION:

If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.
Therefore, mDH =2(m2F)=162.

ANSWER:
162
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10-4 Inscribed Angles

12. msK
H: :
..'\ .- x..-.L
Y e S
gz°
SOLUTION:

If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

1 =
Therefore, m-K = ;(m.H,J =46,

ANSWER:

13. m=F

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

120 + 100+ mON = 360.

mON =140
If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

Therefore, mP = %(rn{}_ﬁ-ﬁ') =70,

ANSWER:
70
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10-4 Inscribed Angles

14. J'J'i';ﬁ-:

SOLUTION:
If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

Therefore, mAC =2(m2B)=48.

ANSWER:

15. .I'HE:-FJ';

SOLUTION:
Here, mlf_;'r;a" =mf_§}:!-._j —H‘HF'}}.

The arc GHJ is a semicircle. So, mGHJ =180,
If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

So, mHJ = 2(mLG)=40.
Therefore, mGH =140,

ANSWER:
140
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10-4 Inscribed Angles

16. m= N

N o
5 48

SOLUTION:
Here, mRT = mRTS — mTS,

The arc R7S is a semicircle. So, mRTS =180. Then, mRT =180 48 =132,

If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

lf =
Therefore, m.s5 = E[mm ] =6,

ANSWER:
66

17. m- R

.--"";" ‘HHH
|_~"92° .
Qv — 1. /T

(fx = 217/

SOLUTION:

If two inscribed angles of a circle intercept the same arc or congruent arcs, then the angles are congruent. So,

mLR =m2Q =32,

ANSWER:
32
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10-4 Inscribed Angles

18. m= N
(5x + 4F
- Tl:m

e s

e o
f g

| # e 1
| o0 |
.

LB m— i~

: ;u._-?_
o2/

SOLUTION:

If two inscribed angles of a circle intercept the same arc or congruent arcs, then the angles are congruent. So,
ma T =msS,

bx-2=5x+4
I:ﬁ

Therefore, m2S =5(6)+ 4 =34,

ANSWER:
34
19. m-A
B _(7x—sF
A (5y—3)°
5x C
y+7r P
SOLUTION:

If two inscribed angles of a circle intercept the same arc or congruent arcs, then the angles are congruent. Since <A
and ~B both intercept arc CD , m, A =m «B.
Sx=T7x —8
d=x
Therefore, m.A = 5(4) or 20.

ANSWER:
20
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10-4 Inscribed Angles

20. mA"
B (7x—s8F

A (5y—3)°

Bx C
y+7° P

SOLUTION:

If two inscribed angles of a circle intercept the same arc or congruent arcs, then the angles are congruent. Since ~C
and ~D both intercept arc AB, m ~,C =mD.

Sy —3=4y+7
¥y =10
Therefore, m~C = 5(10) — 3 or 47.
ANSWER:

47

PROOF Write the specified type of proof.
21. paragraph proof

Given: msT = %m_{.‘ﬁ'

Prove: mitUR = Z{HJEJ’T{S}

R— '.:-:\*{3\
U.- 5 Y
. !
| \\ /

~
\“m_ }{

SOLUTION:

. w1 : . R e L e e o~
Proof: Given m.= 1 = Em,{.‘ﬁ means that #.2.5 =2m.<T . Since m-5 = ;m! /R and ms1 = Emfﬂ-.’.‘: , the

equation becomes = mTUR = 2[ i-m{ffr':.\] . Multiplying each side of the equation by 2 results in mTUR = 2mURS .

ANSWER:

2 1 : : B o T g § e
Proof: Given mi1 = Em,{.‘ﬁ means that m.8 =2m-T . Since mS = ;m! UR and mZT = Emw-.’.‘e. , the

l —— | . . . . o e
equation becomes = miUR = 2[ i-mURﬁ-‘] . Multiplying each side of the equation by 2 results in mTUR = 2ZmURS
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10-4 Inscribed Angles

22. two-column proof
Given: oC
Prove: AKMI — AIMH

H.——
/" \'\';-H____‘*\
] e
G z"'/ \:‘\IK

‘g«{/

SOLUTION:

Statements (Reasons):

1. @C (Given)

2. £H = 2L (Inscribed s intercepting same arc are =.)
3. ZKMIL = ZJMH (Vertical £s are =.)

4. AKML ~ AJMH (AA Similarity)

p
| f
\

ANSWER:

Statements (Reasons):

1. ©C (Given)

2. £H = 2L (Inscribed <5 intercepting same arc are
3. ZKMI. = ZJMH (Vertical £s are =)

4. AKML ~ AIMH (AA Similarity)

[l
~

ALGEBRA Find each value.

: /’ ._.__,.-.-f" “‘::\\-

-

.". 0 ol
- 2x" Y T

-

23.X

SOLUTION:
An inscribed angle of a triangle intercepts a diameter or semicircle if and only if the angle is a right angle. So,
N =00,

x+2x+90=180

The sum of the measures of the angles of a triangle is 180. So, 3x =90
x =30

ANSWER:
30
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10-4 Inscribed Angles

24. msT

SOLUTION:
An inscribed angle of a triangle intercepts a diameter or semicircle if and only if the angle is a right angle. So,
mZS =90,

x+2x+90 =180

The sum of the measures of the angles of a triangle is 180. So, 3x =90

x =3
Therefore, m21 = 2(30) = 60.

ANSWER:
60

25. X

SOLUTION:
An inscribed angle of a triangle intercepts a diameter or semicircle if and only if the angle is a right angle. So,
s =90,
(5x—12)+(3x)+90=180.
The sum of the measures of the angles of a triangle is 180. So, #x =102
x=12.75

ANSWER:
12.75

26. msL"

SOLUTION:
An inscribed angle of a triangle intercepts a diameter or semicircle if and only if the angle is a right angle. So,
s =90,
(5x—12)+(3x)+90=180.
The sum of the measures of the angles of a triangle is 180. So, #x =102
x=12.75
Therefore, m2C = S{] 275)=12=51.75.

ANSWER:
51.75
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10-4 Inscribed Angles

27.

28.

CCSS STRUCTURE Find each measure.
F1‘

%/ﬁx \\T

WLIL/ — 7("‘14]2
\ sz 4307/
g s

-

T

SOLUTION:

If a quadrilateral is inscribed in a circle, then its opposite angles are supplementary.
43+ msT =180,

Therefore, m.£1" =135,

ANSWER:
135

me L

SOLUTION:

If a quadrilateral is inscribed in a circle, then its opposite angles are supplementary.
dr+2x+30=180,

fix =150

x=125

Therefore, m£Z = 2(25)+30 =80,

ANSWER:
80

CCSS STRUCTURE Find each measure.
(3y + aF
J‘ K
H \
"‘ 4y —11)°
& (4y—11)

29. msH

SOLUTION:

If a quadrilateral is inscribed in a circle, then its opposite angles are supplementary.

2xr+x+21=130.

3x=159

xr=53

Therefore, m<H =2(53) =106,

ANSWER:
106
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10-4 Inscribed Angles

30. m
SOLUTION:
If a quadrilateral is inscribed in a circle, then its opposite angles are supplementary.
Jv+9+4y-11=180.
Tr=182
xr=26
Therefore, m/G =4(26)~11=93,

ANSWER:
93
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10-4 Inscribed Angles

31. PROOF Write a paragraph proof for Theorem 10.9.

SOLUTION:

Given: Quadrilateral ABCD is inscribed in ©(/.
Prove: £4 and £C are supplementary.
ZBand £ are supplementary.

T~

D ’
N__°
Proof: By arc addition and the definitions of arc measure and the sum of central angles,

m;‘ﬂ + mim =360, Since by Theorem 10.6 m.Ll’ = ;—maf} and

moA = %m!)( B.msC+rmeAd = ;i{mm4.—mm}}], but miﬂ + mi;ﬁi =360, somsC+msd :%{35[@ or

180. This makes ~C and <A supplementary. Because the sum of the measures of the interior angles of a
quadrilateral is 360, meA+msC +maB+msD =360 But maA+msC =180 so maB+msD =180 making
them supplementary also.

ANSWER:

Given: Quadrilateral ABCD is inscribed in &/,
Prove: £4 and £ are supplementary.
ZBand £ are supplementary.

T~

D ’
N__°
Proof: By arc addition and the definitions of arc measure and the sum of central angles,

mﬂﬁ? -+ mim =360 . Since by Theorem 10.6 (" = ;—maﬂ and

msA = %m!)( B.maC+mid = ;i{mm}ﬂnmf}], but mDCB + mDAB =360 ,S0 MU +msd = %[3&(]] or

180. This makes ~C and <A supplementary. Because the sum of the measures of the interior angles of a

quadrilateral is 360, m=A+mZC +msB +mAD =360, But mZA+msC =180, s0 m<B+m21 =180 making
them supplementary also.
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10-4 Inscribed Angles

SIGNS: A stop sign in the shape of a regular octagon is inscribed in a circle. Find each measure.

32. m;"v.-_’.’_’ij

SOLUTION:

Since all the sides of the stop sign are congruent chords of the circle, the corresponding arcs are congruent. There
are eight adjacent arcs that make up the circle, so their sum is 360. Thus, the measure of each arc joining
consecutive vertices is % of 360 or 45.

m(arcNPQ) = m(arcNG) +m{arcOP) +marcPO)  ArcAddition Postulate

= 45445445 Substitution
24195 Smplify.
Therefore, measure of arc NPQ is 135.
ANSWER:
135
33. msRLEY
SOLUTION:

Since all the sides of the stop sign are congruent chords of the circle, all the corresponding arcs are congruent. There
are eight adjacent arcs that make up the circle, so their sum is 360. Thus, the measure of each arc joining

consecutive vertices is % of 360 or 45. Since ~RLQ is inscribed in the circle, its measure equals one half the
measure of its intercepted arc QR.
msRLO = %m(arc OR)

1
= 7(49)

= 22.5
Therefore, the measure of ~RLQ is 22.5.

ANSWER:
225
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10-4 Inscribed Angles

34. msLRQ

SOLUTION:
If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

So, mZLRO = %(mﬁ@].
The sum of the measures of the central angles of a circle with no interior points in common is 360. Here, 360 is

divided into 8 equal arcs and each arc measures i 45,

Then, m.@@ = mIM +mMN + mNO + mOP + mf’_f_} = 5{45} =225,
1 & .

Therefore, m<LRQ = 5{229} =1125.

ANSWER:
112.5

35. mo L8R

SOLUTION:
If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.

So, mZLSR = %(mm}
The sum of the measures of the central angles of a circle with no interior points in common is 360. Here, 360 is

. . 360 <
divided into 8 equal arcs and each arc measures % =45,
Then, mLSR = 6(mIM )= 6(45)=270.

Therefore, m<LSR = %(Em} =135.

ANSWER:
135

36. ART Four different string art star patterns are shown. If all of the inscribed angles of each star shown are
congruent, find the measure of each inscribed angle.
a

o
o
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10-4 Inscribed Angles

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

. . 360
divided into 5 equal arcs and each arc measures % =72,

If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.
So, the measure of each inscribed angle is 36.

360
b. Here, 360 is divided into 6 equal arcs and each arc measures % =60. Each inscribed angle is formed by
»

intercepting alternate vertices of the star. So, each intercepted arc measures 120. If an angle is inscribed in a circle,
then the measure of the angle equals one half the measure of its intercepted arc. So, the measure of each inscribed
angle is 60.

. . 3600 .. . . .
C. Here, 360 is divided into 7 equal arcs and each arc measures % =351.43. Ifan angle is inscribed in a circle, then

the measure of the angle equals one half the measure of its intercepted arc. So, the measure of each inscribed angle
is about 25.7.
d. The sum of the measures of the central angles of a circle with no interior points in common is 360. Here, 360 is

L 360 . L . . .
divided into 8 equal arcs and each arc measures % =43. Each inscribed angle is formed by intercepting alternate

vertices of the star. So, each intercepted arc measures 90. If an angle is inscribed in a circle, then the measure of the
angle equals one half the measure of its intercepted arc. So, the measure of each inscribed angle is 45.

ANSWER:

a. 36
b. 60

180
C. Tor about 25.7

d. 45
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10-4 Inscribed Angles

PROOF Write a two-column proof for each case of Theorem 10.6.
37. Case 2

Given: P lies inside “ABC. BD is a diameter.

Prove: m-sABC = %m.ﬁ'

=
|

.:'m

b
\.
.UH" '-_I
_/
£
i
[ 9]

| SR

L

T
i
N

SOLUTION:

Proof:
Statements (Reasons)

1. mz<ABC = m.ABD + m«DBC (£ Addition Postulate)
2. m«ABD = %m(arc AD)
m,«DBC = %m(arc DC) (The measure of an inscribed £ whose side is a diameter is half the measure of the

intercepted arc (Case 1)).
3. m,ABC = %m(arc AD) + %m(arc DC) (Substitution)

4. m«ABC = % [m(arc AD) +m(arc DC)] (Factor)

5. m(arc AD) + m(arc DC) = m(arc AC) (Arc Addition Postulate)
6. m<ABC = %m(arc AC) (Substitution)

ANSWER:

Proof:

Statements (Reasons)
1. mz<ABC = m.ABD + m«DBC (< Addition Postulate)

2. m/ABD = %m(arc AD)

m,DBC = %m(arc DC) (The measure of an inscribed 2 whose side is a diameter is half the measure of the
intercepted arc (Case 1)).
3. m<ABC = %m(arc AD) + %m(arc DC) (Substitution)

. m,ABC = % [m(arc AD) +m(arc DC)] (Factor)
m(arc AD) + m(arc DC) = m(arc AC) (Arc Addition Postulate)
mABC = %m(arc AC) (Substitution)

SRV
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10-4 Inscribed Angles

38. Case 3
Given: P lies outside <ABC . BD is a diameter.

Prove: m-sABC = %m.ﬁ'

B
o,

W,

*d N

._-‘. .

I
|
I I % 1
'. p+ LT =
I
.
=N 2

D

SOLUTION:

Proof:
Statements (Reasons)

1. m<ABC = m,/DBC - m,«DBA (< Addition Postulate, Subtraction Property of Equality)
2. myDBC = %m(arc DC)

mDBA = %m(arc DA) (The measure of an inscribed < whose side is a diameter is half the measure of the
intercepted arc (Case 1)).
3. m<ABC = %m(arc DC) - %m(arc DA) (Substitution)

4. m,<ABC = % [m(arc DC) — m(arc DA)] (Factor)

5. m(arc DA) + m(arc AC) = m(arc DC) (Arc Addition Postulate)
6. m(arc AC) = m(arc DC) — m(arc DA) (Subtraction Property of Equality)

7. m«ABC = %m(arc AC) (Substitution)

ANSWER:

Proof:
Statements (Reasons)
1. mABC = m«DBC - m«DBA (£ Addition Postulate, Subtraction Property of Equality)

2. myDBC = %m(arc DC)

m.DBA = %m(arc DA) (The measure of an inscribed <= whose side is a diameter is half the measure of the
intercepted arc (Case 1)).
3. m<£ABC = %m(arc DC) - %m(arc DA) (Substitution)

4. m,ABC = % [m(arc DC) — m(arc DA)] (Factor)

5. m(arc DA) + m(arc AC) = m(arc DC) (Arc Addition Postulate)
6. m(arc AC) = m(arc DC) — m(arc DA) (Subtraction Property of Equality)

7. m,ABC = %m(arc AC) (Substitution)

PROOF Write the specified proof for each theorem.
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10-4 Inscribed Angles

39. Theorem 10.7, two-column proof
SOLUTION:

Given: £FAE and ZCED are inscribed; EF = DC

r—

Prove: Z£FAlE = 2~CRD
Proof:

B

A

D
E

Statements (Reasons)

1.

oa ~ w

ZFAE and ZCBD are inscribed; EF = DC (Given)

ST e : 1l — . . .
mLFAE = Emhf— : mZCBD = EmFJf (Measure of an inscribed . = half measure of intercepted arc.)

mEF =mDC (Def. of =arcs)
l = 1 — .
Emff.a" = Em”f (Mult. Prop. of Equality)

m2FAE = m2CBD (Substitution)
ZFAE = ZCBD (Def. of = Zs)

ANSWER:

Given: ZFAE and ZCBD are inscribed; EF = DC

r—

Prove: #FAK = ~CRBD
Proof:

B

A

D
E

Statements (Reasons)

1.

o0 ~ w

ZIFAE and ZCBD are inscribed; EF=DC (Given)

o oy e : - . .
mLFAE = Emha’* ; mLCBD = Emﬂf (Measure of an inscribed £ = half measure of intercepted arc.)

mEF =mDC (Def. of =arcs)

l == 1 = .
Emff,.’r = Emﬂf (Mult. Prop. of Equality)
msFAE = mZCBD (Substitution)

ZFAE = ZCBD (Def. of = Zs)
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10-4 Inscribed Angles

40. Theorem 10.8, paragraph proof
SOLUTION:
A

B c

Part I: Given: ADC is a semicircle.
Prove: Z4BC isaright angle.

Proof: Since ADC is a semicircle, then mADC = I80 . Since ZABC isan inscribed angle, then

I p———
msABC = Emﬁlﬂf " or 90. So, by definition, <ABC" is a right angle.

Part II: Given; “ABC is a right angle.
Prove: ADC' is a semicircle.

. R R . I i A .
Proof: Since <ABC isan inscribed angle, then m.ZABC = Ef.‘r}z‘”}f and by the Multiplication Property of

Equality, mADC =2m ZABC . Because ~ABC isarightangle, m Z4BC = 90. Then mADC = 2(90) or 180. So
by definition, ADC s a semicircle.

ANSWER:
A

B c

Part I: Given: ADC' is a semicircle,
Prove: ZABC is aright angle.

Proof: Since ADC is a semicircle, then mADC =180 . Since £ABC is an inscribed angle, then

I p———
mLABC = 5 mADC or 90. So, by definition, < ABC" is a right angle.

Part II: Given: ZABC is a right angle.

Prove: ADC is a semicircle.

R . . - I e .- . .
Proof: Since £ABC" isan inscribed angle, then mABC = Ef.‘u‘a‘“}f and by the Multiplication Property of Equality,
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10-4 Inscribed Angles

mADC =2mZABC . Because ZABC isarightangle, m ~4BC = 90. Then mADC = 2(90) or 180. So by
definition, ADC s a semicircle.

41. MULTIPLE REPRESENTATIONS In this problem, you will investigate the relationship between the arcs of a
circle that are cut by two parallel chords.

a. GEOMETRIC Use a compass to draw a circle with parallel chords AB and CD . Connect points A and D by
drawing segment AL .

b. NUMERICAL Use a protractor to find #.“4 and ».1>. Then determine mAC and mBD . What is true about
these arcs? Explain.

c. VERBAL Draw another circle and repeat parts a and b. Make a conjecture about arcs of a circle that are cut by
two parallel chords.

d. ANALYTICAL Use your conjecture to find mPR and m@_‘-" in the figure at the right. Verify by using inscribed
angles to find the measures of the arcs.

E-':{i- - .HT\". D
(6x — 26 | ';
) (dx +6)°
AR =35
SOLUTION:
a.
B
C

b. Sample answer: msA =30, ms0=30; mAC = 60 : mBD = 60 ; The arcs are congruent because they have
equal measures.

C. Sample answer:

m.A =15 m.D =15, mBD = 30, and mAC = 30. The arcs are congruent.
In a circle, two parallel chords cut congruent arcs.

—

d. In a circle, two parallel chords cut congruent arcs. So, mPR = mOs .
br—26=4x+6.
2x=32
x=16
mQS = 4(16) + 6 or 70
mPR = 6(16) — 26 or 70
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42.

43.

44,

Therefore, the measure of arcs QS and PR are each 70.

ANSWER:
a.

NG

C

b. Sample answer: m2A =30, m-0=30; mAC =60, mBD =60 ; The arcs are congruent because they have
equal measures.

c. Sample answer: In a circle, two parallel chords cut congruent arcs. See students’ work.

d. 70; 70

CCSS ARGUMENTS Determine whether the quadrilateral can always, sometimes, or never be inscribed
in a circle. Explain your reasoning.
square

SOLUTION:

Squares have right angles at each vertex, therefore each pair of opposite angles will be supplementary and inscribed
in a circle. Therefore, the statement is always true.

ANSWER:

Always; squares have right angles at each vertex, therefore each pair of opposite angles will be supplementary and
inscribed in a circle.

rectangle

SOLUTION:

Rectangles have right angles at each vertex, therefore each pair of opposite angles will be supplementary and
inscribed in a circle. Therefore, the statement is always true.

ANSWER:

Always; rectangles have right angles at each vertex, therefore each pair of opposite angles will be supplementary
and inscribed in a circle.

parallelogram

SOLUTION:

The opposite angles of a parallelogram are always congruent. They will only be supplementary when they are right
angles. So, a parallelogram can be inscribed in a circle as long as it is a rectangle. Therefore, the statement is
sometimes true.

ANSWER:
Sometimes; a parallelogram can be inscribed in a circle as long as it is a rectangle.
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45. rhombus

SOLUTION:

The opposite angles of a rhombus are always congruent. They will only be supplementary when they are right
angles. So, a rhombus can be inscribed in a circle as long as it is a square. Since the opposite angles of rhombi that
are not squares are not supplementary, they can not be inscribed in a circle. Therefore, the statement is sometimes
true.

ANSWER:
Sometimes; a rhombus can be inscribed in a circle as long as it is a square. Since the opposite angles of rhombi that
are not squares are not supplementary, they can not be inscribed in a circle.

46. kite

SOLUTION:

Exactly one pair of opposite angles of a kite are congruent. To be supplementary, they must each be a right angle. If
one pair of opposite angles for a quadrilateral is supplementary, the other pair must also be supplementary. So, as
long as the angles that compose the pair of congruent opposite angles are right angles, a kite can be inscribed in a
circle. Therefore, the statement is sometimes true.

ANSWER:
Sometimes; as long as the angles that compose the pair of congruent opposite angles are right angles.
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47. CHALLENGE A square is inscribed in a circle. What is the ratio of the area of the circle to the area of the
square?

SOLUTION:
A square with side s is inscribed in a circle with radius r.

5

Using the Pythagorean Theorem,

& =F"E

The area of a square of side sisA = 5% and the area of a circle of radius r is A = m‘z.
Adirile - '.rL:r‘2
J‘lsquare g 2
s m‘z
2
(ry2)
_n
2 T
Therefore, the ratio of the area of the circle to the area of the inscribed square is 2
ANSWER:
Lo
2
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48. WRITING IN MATH A 45 —45°-90° right triangle is inscribed in a circle. If the radius of the circle is given,
explain how to find the lengths of the right triangle s legs.
SOLUTION:

Sample answer: A 45%—45°—90 triangle will have two inscribed angles of 45 and one of 90. The hypotenuse is
across from the 90, or right angle. According to theorem 10.8, an inscribed angle of a triangle intercepts a diameter if
the angle is a right angle. Therefore, the hypotenuse is a diameter and has a length of 2r. Use trigonometry to find
the length of the equal legs.

. & ; op
sn4ds = _g s 6‘=11—P;6'=45;hy13 =ar
15

ar
e '

leg .
5 =F s51n 45:?

g (2r) =leg Multiply each sideby 2r.
ﬁr' =leg Smplify.
Therefore, the length of each leg of the 45-45-90 triangle can be found by multiplying the radius of the circle in

which itis inscribed by ﬁ

ANSWER:

Sample answer: According to theorem 10.8, an inscribed angle of a triangle intercepts a diameter if the angle is a
right angle. Therefore, the hypotenuse is a diameter and has a length of 2r. Using trigonometry, each leg = sin

45%.2r or \Er.

49. OPEN ENDED Find and sketch a real-world logo with an inscribed polygon.

SOLUTION:
See students’ work.

ANSWER:
See students’ work.

50. WRITING IN MATH Compare and contrast inscribed angles and central angles of a circle. If they intercept the
same arc, how are they related?

SOLUTION:

An inscribed angle has its vertex on the circle. A central angle has its vertex at the center of the circle. If a central
angle intercepts arc AB, then the measure of the central angle is equal to m(arc AB). If an inscribed angle also

intercepts arc AB, then the measure of the inscribed angle is equal to %m(arc AB). So, if an inscribed angle and a

central angle intercept the same arc, then the measure of the inscribed angle is one-half the measure of the central
angle.

ANSWER:

An inscribed angle has its vertex on the circle. A central angle has its vertex at the center of the circle. If an
inscribed angle and a central angle intercept the same arc, then the measure of the inscribed angle is one-half the
measure of the central angle.
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51. In the circle below, mAC =160 and m<BEC =38 . What is mZAEB?
7 A
N

A 42
B 61
C 8o
D 84

SOLUTION:

If an angle is inscribed in a circle, then the measure of the angle equals one half the measure of its intercepted arc.
: If ==

Therefore, msAEC = E[mAr:"] = %0,

But, moARC = msBEC + msAEB,
Therefore, msAELB =80—-38 =42,
The correct choice is A.

E

ANSWER:
A

52. ALGEBRA Simplify
43X — 2)(2x + 4) + 3x% + 5x — 6.
F 9x2 +3x—14
Gox’ +13x — 14
H 27x% + 37x — 38
J 27x% +27x — 26
SOLUTION:
Use the Distributive Property to simplify the first term.
4(3x-2)(2x+4)+3x" +5x -6
:4((_1_: +12x - 4x-8)+3x" +5r -6
=24x +32x-32+3x" +5x-6
=27x* +37x-38
Therefore, the correct choice is H.

ANSWER:
H
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53. In the circle below, AB isa diameter, AC = 8 inches, and BC = 15 inches. Find the diameter, the radius, and the
cwcumference of the circle.

/ e

#iﬁq
Es<____,/

SOLUTION:

Use the Pythagorean Theorem to find the hypotenuse of the triangle which is also the diameter of the circle.

AB=+/8 +15° =289 =17 in.

The radius is half the diameter. So, the radius of the circle is about 8.5 in.

The circumference C of a circle of a circle of diameter d is given by €' = zd.
Therefore, the circumference of the circle is €' = x(17) =334 in,

ANSWER:
d=17in,r=85in., € =17x orabout53.4in.

54. SAT/ACT The sum of three consecutive integers is —48. What is the least of the three integers?
A-15
B -16
C-17
D -18
E-19

SOLUTION:

Let the three consecutive integers be x , x +1,and x + 2. Then,
i+r+14+x4+2 = —48 Sum Dfnumheun —48

3x+3 = —43% Smplhify
3x = —51 Subtract 3from each ade.

¥ = —17 Divideeachsdeby 3.
So, the three integers are —17, —16, and —15 and the least of these is —17.
Therefore, the correct choice is C.

ANSWER:
C
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55.

56.

57.

58.

In @M , FL = 24, HJ = 48, and mﬁ-ﬁ=65. Find each measure.
K

. T

I'r_',_ s ff\f_’-}

+ LY

-

i
i

FG

SOLUTION:

If a diameter (or radius) of a circle is perpendicular to a chord, then it bisects the chord and its arc. So, ML bisects
FGi. Therefore, FiG = 2(F1L) =48 units.

ANSWER:
48

J'HF}

SOLUTION:

If a diameter (or radius) of a circle is perpendicular to a chord, then it bisects the chord and its arc. So, MN bisects
HPJ. Therefore, mPJ = mHP =65,

ANSWER:
65

NJ
SOLUTION:

If a diameter (or radius) of a circle is perpendicular to a chord, then it bisects the chord and its arc. So, MN bisects

e | :
H.J. Therefore, NS = E{HI} = 24 ynits,

ANSWER:
24
L ;--:I'-}

SOLUTION:

If a diameter (or radius) of a circle is perpendicular to a chord, then it bisects the chord and its arc. So, MN bisects
HPJ. Therefore, mHJ = E(m."ﬁ’) =130.

ANSWER:
130
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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,
133 + 118+ x =360,

2354 x =360
X= “}?

ANSWER:
107

- \
s
Ol — —,';.2-4
".\ x®
60. TR

SOLUTION:

The sum of the measures of the central angles of a circle with no interior points in common is 360. So,
24+ 84 + 90+ x =360,
198 + x =360
x=162
ANSWER:
162

SOLUTION:

The sum of the measures of the central angles of a circle with no interior points in common is 360. So,
X+ x+36+36=360,

2x+72=360
2x =288
x =144

ANSWER:
144
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62. PHOTOGRAPHY In one of the first cameras invented, light entered an opening in the front. An image was
reflected in the back of the camera, upside down, forming similar triangles. Suppose the image of the person on the
back of the camera is 12 inches, the distance from the opening to the person is 7 feet, and the camera itself is 15
inches long. How tall is the person being photographed?

| h

SOLUTION:

The height of the person being photographed is the length of the base of the larger triangle. The two triangles are
similar. So, their corresponding sides will be proportional. One foot is equivalent to 12 in. Then, the height of the
larger triangle is 7(12) = 84 in. Let x be the length of the base of the larger triangle.

x_12
84 15
15x = 1008

r=672in. or 5.6 ft.
Therefore, the person being photographed is 5.6 ft tall.

ANSWER:
5.6 ft

ALGEBRA Suppose B is the midpoint of AC . Use the given information to find the missing measure.
63.AB =4x — 5 BC =11 +2x, AC =?
SOLUTION:
Since B is the midpoint of AC.AB = BC.
dx-5=11+2x
2xr=16
r==%
AC =2(4(8)-3)
=2(27)
=54

ANSWER:
54
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64.AB =6y —14,BC=10— 2, AC =7
SOLUTION:
Since B is the midpoint of AC.AB = BC.
6y-14=10-2y
8y =24
¥y=3
AC =2(6(3)-14)
=2(4)
=8

ANSWER:
8

65.BC=6-4m AC=8m="?
SOLUTION:
Since B is the midpoint of AC, AC =2(BC).
8=2(6—4m)
—4 =—8m

=m

ANSWER:
I

2

66.AB =10s +2, AC =40, s =?
SOLUTION:
Since B is the midpoint of AC, AC =2(AC).
40=2(10s +2)
36=20s
| 8=s

ANSWER:
18
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