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Section 8.3 

Properties of Angles in Circles

http://www.youtube.com/watch?v=h6dQHXhtKyE
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Central Angle: 
The angle formed by joining the endpoints of a 
arc to the centre of a circle 
      (Made with  2 radii)

Inscribed Angle: 
The angle formed by joining the endpoints 
of a arc to a point on the circle
  (Made with two chords) 

A B

o

Central Angle

A B

o

C
Inscribed Angle

Inscribed and central angles are SUBTENDED by the MINOR arc

come from the same 'smaller arc'{
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O

Q

P

R

In a circle, the measure of a  central angle  
subtended by an arc is TWICE the measure 
of an inscribe angle subtended by the same 
arc.

<POQ = 2 <PRQ

or

<PRQ =     <POQ
               

1
2

Central angle is 
twice the inscribed 
angle

Inscribed angle is half 
the center angle

Property 1: 

O

Q

P

R

(Ins/Cent <,   __)
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In a circle, all inscribed angles 
subtended by (coming from)  the 
same arc are 
congruent (equal).

<PTQ = < PSQ = <PRQ

Q

P

R

T

S

Property 2: 

500

(Ins<,___)

4o°
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All inscribed angles subtended 
by a semicircle are right angles

B

A

H

F

G

Makes sense
 Inscribed angles are always half the centre

Center Angle = 180o    (Straight Line)

Inscribed angle is half the Central Angle
 

Inscribed = (1/2) central
            =(1/2) 180o

   = 90o

               

180o

Property 3: 

o

(Ins <, diam)
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A

B
C

D

The opposite angles of 
an inscribed quadrilateral 
are supplementary. 
(their sum is 180o)

ABCD is an inscribed quadrilateral.
< A and < C are opposite 

therefore, < A + < C = 180o

< B and < D are opposite 
therefore, < B + < D = 180o

Cyclic Quadrilateral Angle Properties:

Property 4: Cy Quad)
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(ins <, dia)

 (ins/cent <, __)

 (ins<,  __)

 (SATT)
 (ITT)
 (SAT)

 (CyQuad)

Section 8. 3:  Circle Properties reasoning

 (CyAT)
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Example:

A

B

C

D

118o

79o
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Point O is the center of a circle. 
Determine the values of ko and to.

O

B
G

R

W

to ko

24o
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O32o

yo

xo

A

B

C

In Triangle ABC, < A = 90o  
(Insribed from the semicircle )

THUS

Find yo 
by Angle Sum of Triangle of  ΔABC

180 ­ 90 ­32 = 58o

yo = 58o

For Yo For Xo

Central/Inscribe Angle Theorem

<AOB is a Central Angle
 subtended from arc AB

<ACB is an Inscribed Angle
 subtended from arc AB

Thus 

<AOB = 2 <ACB
           = 2 (32o)
           = 64

Point O is the center of the circle. 
Determine the value of x o and yo.z
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Determining the values of x o ,  yo , zo, mo, 

o
95o16

5o xo
yo

P

E

T

Hint: LOOK AT CENTER ANGLES and 
Complete the circle for x

zo

mo

no

no
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Determining the values of x o ,  yo , zo, mo, 

o
95o16

5o xo
yo

P

E

T

Hint: LOOK AT CENTER ANGLES and 
Complete the circle for x

zo

mo

no

no
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Review the relationships with circles.

For each of the diagrams, name the
inscribed angles and the central angles.

@ ® A
.
c 3

How are £P and ZA related in each
d1agram‘7

0
B

Refer to each diagram. . A i
(a) Whyis LA =/B? o
What is the value
of m? @
T &

(b) What type of line
segment is PQ? S ‘
‘What is the mea-~ "

sure of ZS8? Q

Find the missing measures. Do not use
your protractor.

() B ® - »°

4

An arc subtends-each angle at the circumfer-
ence. What is the measure of the corre-
sponding central angle?
(a) 20° (b) 40° (©) 80°

An arc subtends each angle at the centre of

the circle. What is the measure of the corre-
sponding inscribed angle at the circumfer-
ence? v

(a) 80° (b) 50° (c) 110°

B To find the missing measures in some

problems, you need to use other proper-
ties of geometric figures.

For each diagram, which angles are equal? ! :

@ (®)

A sl

=

et
B

‘Which property of angles in a circle is used
to find each measure? Find each missing
measure. Give reasons for your answers.

[CISH

. Which property of angles in a circle is used
to find each measure? Find each missing
measure. Give reasons for your answers.

C  To solve some problems, you may need
to use more than one geometric fact.

10 Find the missing measures. lee reasons
- for you.r answers.
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