Inscribed Angles
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THEOREM HYPOTHESIS CONCLUSION

If a quadrilateral is A 8
inscribed in a circle, ZAand £ are
then its opposite angles supplementary.
TSR D ZBand ZDare
c supplementary.

ABCD is inscribed in @F.

You will prove Theorem 11-4-4 in Exercise 44.

Q

EXAMPLE Finding Angle Measures in {2+ 48" 1oy +19°
Inscribed Quadrilaterals ”
(6y+ 1)~
Find the angle measures of PQRS. s
2 Algebra Step 1 Find the value of y.

mZP+ m/R=180° PQRS is inscribed in a ©.

6y+1410y+19=180 Substitute the given values.
16y+20=180  Simplify.
16y=160  Subtract 20 from both sides.
y=10  Divide both sides by 16.
Step 2 Find the measure of each angle.

mZP=6(10) +1=61° Substitute 10 for y in each expression.
mZR=10(10) + 19 = 119°
mZQ= 10% +48 = 148°

Dane.
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EXAMPLE

2y Algebra

(12 +48)"

Finding Angle Measures in 5

Inscribed Quadrilaterals

Find the angle measures of PQRS. e+

Step 1 Find the value of y.
mZP + m/R = 180°
6y+1+10y+19=180

PQRS is inscribed in a ©.
Substitute the given values.

16y +20=180  simplify.
16y=160  Subtract 20 from both sides.
y=10  Divide both sides by 16.

Step 2 Find the measure of each angle.
msP=6(10) +1=61°
mZR=10(10) + 19 = 119°
mZQ= 107+ 48 = 148°

m/Q + m/S = 180° £Q and £ are supp.
148° + m/S = 180° Substitute 148 for m£Q.
m/S=32° Subtract 148 from both sides.

4. Find the angle measures
of JKLM.

i

(ax—13)"

(10y+19)°

Substitute 10 for y in each expression.

(33 +6x)°

THINK AND DISCUSS

Dane.
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String art often begins with pins or

nails that are placed around the
circumference of a circle. A long piece of
string is then wound from one nail to another.
‘The resulting pattern may include hundreds
of inscribed angles.

An inscribed angle is an angle whose vertex is on a circle and whose sides
contain chords of the circle. An intercepted arc consists of endpoints e /
that lie on the sides of an inscribed angle and all the points of the o
circle between them. A chord or arc subtends an angle ifits
endpoints lie on the sides of the angle.
D ZDEF is an inscribed angle.
DF is the intercepted arc.

DF subtends ZDEF.

RLEUU R PR inscribed Angle Theorem

angle is half the measure of
its intercepted arc.
MZABC= —mAC

Case 2

You will prove Cases 2 and 3 of Theorem 11-4-1 in Exercises 30 and 31.

prooF [l inscribed Angle Theorem A

Dane.

Unknown Zone: %
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The measure of an inscribed

A A
angle is half the measure of .
its intercepted arc.
—= c
mZABC= %mAc ‘ 5 ‘
case 1

A
case2 Ccase3

You will prove Cases 2 and 3 of Theorem 11-4-1 in Exercises 30 and 31.

prook ] inscribed Angle Theorem A
Given: ZABC s inscribed in ©X. /P c
Prove: m£ABC= 1mAC 5 ‘
Proof Case 1:

£ABCis inscribed in ©X with X on BC. Draw XA. mAC = mZAXC.
By the Exterior Angle Theorem mZAXC = mZABX + mZBAX.
Since XA and XB are radii of the circle, XA = XB. Then by definition
AAXBis isosceles. Thus mZABX = mZBAX.

By the Substitution Property, mAC = 2mZABX or 2mZABC.
Thus }mAC = mZABC.

@ Chapter 11 Circles

Dane. Urknown Zone: A
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EXAMPLE Finding Measures of Arcs and Inscribed Angles

Find each measure.
A msRsT
mZRST = JmPT Inscribed £ Thm.

= 3120 =60 substitute 120 for T,

Inscribed £ Thm.

Substitute 40 for mZSRU.
Mult. both sides by 2.
Find each measure.

la. mADC
1b. mZDAE

Corollary 11-4-2
COROLLARY. CONCLUSION

If inscribed angles of a
circle intercept the same

arc or are subtended by JACE = LaDE = Lat8

pone. Urknown Zone G
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Corollary 11-4-2

COROLLARY. HYPOTHESIS CONCLUSION

If inscribed angles of a c

circle intercept the same I A

arc or are subtended by N N

the same chord or arc, then e

the angles are congruent. A (and ZCAE = £CBE)

LACB, ZADB, and
ZAEB intercept AB.

You will prove Corollary 11-4-2 in Exercise 32.

EXAMPLE Hobby Application

Find mZDEG, if mAD = 86°.
ZBAC= £BDC ZBAC and £BDC
intercept
Def. of =

substitute 60 for
mZBDC.

Inscribed 2 Thm.

Substitute 86 for mAD.

simplify.

mZDEC+ 60 +43=180 A Sum Theorem
m/DEC=77°  simplify.

Unknown Zone: %
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An inscribed angle subtends a semicircle if and
only if the angle is a right angle.

You will prove Theorem 11-4-3 in Exercise 43.

EXAMPLE Finding Angle Measures in Inscribed Triangles
Find each value.
#yAlgebra | A x R yrer
ZRQTisarightangle  ZRQT is inscribed in a
semicircle. Q
mZRQT = 90° Def. of rt. £
4x+6=90 Substitute 4x + 6 for mZRQT.
4x=84 Subtract 6 from both sides. T
x=21 Divide both sides by 4.
B mzapc A oy-28°
mZABC= mZADC ZABC and LADC both B
intercept AC.
10y—28=7y—1 Substitute the given values.
3y—28=-1 Subtract 7y from both sides. ~ \ D
3y=27 Add 28 to both sides. ay-
y=9 Divide both sides by 3.
m/ADC=17(9) —-1=62°  substitute 9 for y.
—— -
Done Unknown Zone A
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10y—28=7y—1
3y—28=—1
3y=27
y=9

m/ADC=7(9) —1 = 62°

m Find each value.
3a. z

Center of a Circle

Def.of rt. £

Substitute 4x + 6 for mZRQT.

Subtract 6 from both sides.
Divide both sides by 4.

£ABC and ZA,RC both
intercept AC.

Substitute the given values.

Subtract 7y from both sides.

Add 28 to both sides.

Divide both sides by 3.

Substitute 9 for y.

a 3b. mZEDF
8z—6)" @x+3)7 G
B 75 - 20"
E F

M A
T
(10y— 28

A
@
D
c
ay-n"

D





