m Use Inscribed Angles

and Polygons

Goal - Use inscribed angles of circles.

Your Notes VOCABULARY

Inscribed angle An inscribed angle is an angle
whose vertex is on a circle and whose sides
contain chords of the circle.

Intercepted arc The arc that lies in the interior of
an inscribed angle and has endpoints on the angle
is called the intercepted arc of the angle.

Inscribed polygon A polygon is an inscribed
polygon if all of its vertices lie on a circle.

Circumsctribed circle A circumscribed circle is a
circle that contains the vertices of an inscribed

polygon.
THEOREM 10.7: MEASURE OF AN A
INSCRIBED ANGLE
THEOREM D
The measure of an inscribed angle ;
!s one half the measure of its m/ADB = 1 m@
intercepted arc. 2——
Use inscribed angles
Find the indicated measuE\ in OP. P/ @
a. msS b. mRQ 60°
__/S
Solution
1 o5 1 o o
a.m45=§ AT =§(60 ) = 30

b.mQS =2m/ R =2+ 37° = 74°.
Because Eé? is a se/r‘rlicircle,
mRQ = 180° — mOS = 180°— 74° = 106° .

.
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Your Notes Find the measure of an intercepted arc

Find mHJ and mZHGJ. What do you G
notice about Z/HGJ and ZHFJ?

Solution
From Theorem 10.7, you know that
mHJ =2m/ HFJ =2(39° )= 78°.

1 TN

Also, mZHGJ = 2 mHJ
So ZHGJ = HFJ.

1, ooy age
=2(78 )= 39°.

THEOREM 10.8 4

If two inscribed angles of a circle
intercept the same arc, then the 5

c
angles are congruent. JADB = / ACB

Use Theorem 10.8

Name two pairs of congruent angles Q
in the figure. I

Solution -

Notice that ZQRP and £ OSPF intercept the s
same arc, and so ZQRP = « OSFP by Theorem 10.8.
Also, ZRQS and £ APS intercept the same arc, so
Z/RQS = £ RPS .

.

Q Checkpoint Find the indicated measure.
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1. m/GH)J 2. mCD 3. m/RTS
H B A
\ c
‘Q L,
° w00 7 o ‘
ms GHJ = 50° mCD = 80° | m/RTS = 31°
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Your Notes

THEOREM 10.9

If a right triangle is inscribed in a A
circle, then the hypotenuse is a (&
diameter of the circle. Conversely,

if one side of an inscribed triangle
is a diameter of the circle, then the mMZABC = 90° if
triangle is a right triangle and the and only if AC
angle opposite the diameter is is a diameter of
the right angle. the circle.

\

Example 4 Use a circumscribed circle

Security A security camera rotates 90°
and needs to be able to view the width
of a wall. The camera is placed in a
spot where the only thing viewed when
rotating is the wall. You want to change
the camera’s position. Where else can

it be placed so that the wall is viewed
in the same way?

Solution

From Theorem 10.9, you know that if

a right triangle is inscribed in a circle,
then the hypotenuse of the triangle is

a diameter of the circle. So, draw the
circle that has the width of the wall as

a diameter . The wall fits perfectly with
your camera’s 90° rotation from any
point on the semicircle in front of

the wall.

THEOREM 10.10

A quadrilateral can be inscribed in a £ F
circle if and only if its opposite angles
are supplementary. ) G

D, E, F, and G lie on OC if and only if
msZD + mZF = mZE + mZG = 180° .
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Your Notes Use Theorem 10.10

Find the value of each variable.

Solution

a. PQRS is inscribed in a circle, so opposite angles
are supplementary .

m/ZP + mZR = 180° m/ZQ + msZS = 180°
100° + y° = 180° 88° + x° = 180°
y= 80 x= 92

b. JKLM is inscribed in a circle, so opposite angles
are supplementary .

m/ZJ+ mzZL = 180° m/ZK + mZM = 180°
8x° + 4x° = 180° 3y° + 3y° = 180°
12x = _180 6y = _180_

x= 15 y= 30

.

0 Checkpoint Complete the following exercises.

4. A right triangle is inscribed in a circle. The radius of
the circle is 5.6 centimeters. What is the length of
the hypotenuse of the right triangle?

11.2 centimeters

4 N

5. Find the values of a and b.
Homework

a=18, b= 21
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