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10-6: More Angle-Arc Theorems

Review
If the vertex of the angle is the circle | Then use this formula to find the angle’s measure:
N M
IN @ <| = —3
)
R, <=3
N =M
ouT @ £ "o
Objectives

After studying this section, you will be able to
e Recognize congruent inscribed and tangent-chord angles
e Determine the measure of an angle inscribed in a semicircle
e Apply the relationship between the measures of a tangent-tangent angle and its minor arc

Theorem 91  An angle inscribed in a semicircle is a right angle.

Theorem 89  If two inscribed or
fangent-chord angles interce |
pt EMTE
the same arc, then they are congruent. Given: AB is a diameter of ©O. Che >
Prove: 2C is a right angle. T
Given: X and Y i i i : ]
are inscribed angles inter-

cepting arc AB.
Conclusion: /X = /vy

N
L:z=-Z
a0 = =~
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Theorem 92  The sum of the es of a tangent t angle
and its minor arc is 180.
Theorem 90  If two inscribed or tangent-chord angles intercept R
congruent arcs, then they are congruent. Given: PT and PS are tangent to circle O. 4{/ ‘;f P
— .
If ED is the tangent at D and AB = CD, we Prove: m£P + mTS = 180 A -.\\‘ \

may conclude that /P = ,CpE, M D
S
M\ —~
SAT —=ST < AeP)
~
SaY = 2(eP)+ ST (oe says Huu's

ho paut be Hain L
wka_j'w-:lut been d-()\lj ~




Problem 1 Given: ©O

Conclusion: ALVE ~ ANSE,
EV-EN = EL - SE

Proof =
1Given
1 LS 210 3 inseribed s malkusame arl
2 LV= when £SE,
4 ALVE ~ ANSE 4 AA
EV _ EL 5 ~A>corn sds. prop .
> SE T EN
6 EV - EN = EL - SE 6 Mmeans- exfrenes
Problem 2 In circle O, BC is a diameter and the radius A
of the circle is 20.5 mm. 'Q c
Chord AC has a length of 40 mm. Find AB. %
B
Solution

Since ZA is inscribed in a semicircle, it is a right angle. By the
Pythagorean Theorem,

AR +AC = Bc:
AB'+40 = I
t'sa special .

AB=9 mm

o d — —
Problem 3 Given: ©O with AB tangent at B, AB||CD A B

Y
Prove: /C = /BDC N /A .

Proof

>

1 AB is tangent to ©O. 1 Given
> >

2 AB||CD 2 Given

3 LABD = /BDC 3= aet nkt £s 2

b>) 4 /C = +ABD 4 FQ wnseribed Ls ma kg Soowa ane
Hun 2 LS,
e 5 £C = /BDC 5-Tans.
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) W
1 Given: ijs the midpt. of Wy. £
Prove: ZX bisects ZWZY. 2
Stetement Rea sons
I, X mopt @ | Given Y
9 ox 2%y . mdpt = ENs
3. 2T Z Yy 3. £ ance = ¥ nscribed 48
U Zx bis ZWTY 4. BLs >o0is
2 Given: OE with diameter AC, BC = CD A
Conclusion: AABC = AADC B B
@

3 In OP, BC is a diameter, AC = 12 mm,
and BA = 16 mm. Find the radius of the

circle.
L4 = r‘B he

ACFRR = BCT
122+ 1Y = Be?
(l')_ I o |‘_'3
(%, 4, §)= BC=20mm
. BP=10Oum



4 Given: PQ and PR are tangent segments,

QR = 163° B
Find: a ZP+&R=186 - LP = 180-163 = [£°
b /PQR :
oo 14° PR=PR (24an =>Zsec)

ZROP=LORP (X 2
vz ®D (LS iangle=isn) REP=LERP (X )

2x= 163
= Y\S
9 Given: A, B, and C are points of contact. X
AB = 145°, Y = 48°
Find: £Z
A B
Z T Y
6 Given: BC = £D, AB = 8, C
BC=4,CD=9 B
a Are BE and CD parallel?
b Find BE. A
¢ Is AACD scalene? E
D

7 Given: PY and QW are tangents.
WZ = 126°, XY = 40°
Find: PQ




8 If AABC is inscribed in a circle and B
AC = AB, tell whether each of the fol-
lowing must be true, could be true, or
cannot be true.

A C
N
a AB = AC d 4B = /C
b AC = BC e £BAC is a right angle.
¢ AB and AC are equidistant from the f £ABC is a right angle.

center of the circle.

9 In the figure shown, find mZP.

<L

10 If AB is a diameter of OP, CB = 1.5 m,

[
and CA = 2 m, find the radius of OP. m
7

11 The radius of OZ is 6 cm and
WX = 120°
Find: a AX
b The perimeter of AWAX

12 M is the midpoint of AB. Find mCD.




13 A rectangle with dimensions 18 by 24 is inscribed in a circle.
Find the radius of the circle.

14 A square is inscribed in a circle with a radius of 10. Find the
length of a side of the square.

15 Quadrilateral ABCD is inscribed in circle O. AB = 12, BC = 16,
CD = 10, and £ABC is a right angle. Find the measure of AD in
simplified radical form.

16 Circles O and P are tangent at F. AC and
CE are tangent to OP at B and D. If
DFB = 223° find AE.

17 Given: 28 = 88°, QT = 104°, ST = 94°, S
tangent PQ
Find: a 2P T
b 2STQ




18 Given: BC = fflj
Conclusion: AABC ~ AAED

<>

19 Given: AC is tangent at A. ZAPR and
ZAQR are right Zs. R is the mid-
point of AB.

Conclusion: PR = RQ (Hint: Draw AR.)




20 Given: AWXZ is isosceles, with WX = WZ. W
WZ is a diameter of ©O.
Prove: Y is the midpoint of XZ. 0
(Hint: Draw WY.)
21 Given: AC is tangent to ©®O at A. A
Conclusion: AADG ~ ABDA ’
BN _ D C



