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CHAPTER 8 NOTES - Circle Geometry

Date:
Geometry Review — a review to help you with chapter 8
8.1 — Properties of Tangents to a Circle
8.2 — Properties of Chords in a Circle
8.3 — Properties of Angles in a Circle
8.4 — Using Circle Properties to Solve Problems

Review:
Test:

What You’ll Learn:

8.1 — Circle properties that relate a tangent to a circle and the radius of the circle

8.2 — Circle properties that relate a chord in a circle, its perpendicular bisector, and the
centre of the circle

8.3 — Circle properties that relate the measures of angles in circles

8.4 — Problem solving using circle properties

On the circle below, draw and label a circumference, radius, diameter, and tangent line.

What is a tangent line?
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On the circle below, draw and label a chord and describe what a chord is in words. Also,

draw and label a minor arc and major arc.
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Geometry Review
Focus: Review basic geometry concepts and vocabulary from previous grades.

Main Ideas:
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What do the 3 angles in
any triangle add to?

What is an equilateral
triangle?

What is a right triangle,
and if you know two
sides, how do you
calculate the 3% side?

‘What is an isosceles
triangle and what
are its characteristics?

What is a name for any
4-sided object?

What is an important
characteristic for any
" quadrilateral?

Draw a circle and label
the circumference,
radius, and diameter

Draw a circle and a
tangent line. Label the
tangent line. Draw a
radius to the tangent
line and label the
‘point of tangency’.
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Reflection: What part of this review do you need to spend some extra time on and why?



8.1 — Properties of Tangents to a Circle
Focus: Discover the relationship between a tangent and a radius, then solve related problems,

Main Ideas:

Warmup:

Look at the picture at
the top of p.384 and
read the statements and
question below the
picture. Draw a diagram
of the bike wheel and
label the tangent, radius
and point of tangency.
Answer the question
from the text as well.

The. red spo‘&a appeacs

Jo make a qootl*j"*
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Read over ‘Connect’ on
p.385 and note anything
of importance.

What is the A toraent Yo a cicde IS
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Exl

Point O is the centre of
acircleand ABisa
tangent to the circle.

In AOAB, ZAOB = 63°
petermine the measure
of ZOBA.
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Ex2

Point O is the centre of
acircleand CDisa
tangent to the circle,

CD = 15¢m and
OD = 20cm
Determine the length of

the radius OC. Give the
answer to the nearest
tenth.

Ex3

A skydiver, S, jumps
from a plane at an
altitude of 3km. The
radius of Earth is
approx. 6400km. How
far is the horizon, H,
from the skydiver when
she leaves the plane?
Calculate this distance
to the nearest kilometre.

4 och =90° as e Pom+ OP "M\Jemd

x?+15* = 20"
%% +225 = Yoo

k= 17%
= JFIE = 13.2cm

e Bythay X*+ bioo* = bo3?
x>+ 40 960000 = Yo 198 49
x* = 38409
2=d2340 > 19bkm
The skadiver 15 b em fron Yo ho rizom. -

Reflection: The Pythagorean Theorem was used in examples 2 & 3. When is the
Pythagorean Theorem usetul for solving problems involving tangents?



8.2 — Properties of Chords in a Circle
Focus: Relate a chord, its perpendicular bisector, and the centre of the circle, then solve
problems.

Main Ideas:

Warmup:

Draw a circle freehand.
Label the centre O.
Draw a chord AB in
your circle. Label the
minor arc and the major
arc.

a) Draw a line from O
to the hailfway point of
your chord.

b) What kind of angle
do you make?
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What are the three 1. The perpendicular from the centre of a circle to a chord bisects the
Chord Properties? chord; that is, the perpendicular divides the chord into two equal
parts.
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Ex1

Point O is the centre of
0. circle, and line
Segment OC bisects
chord AB. ZOAC = 33°
Determine the values of]
x° and y°.

An important point to
consider:

2. The perpendicular bisector of a chord in a circle passes through
the centre of the circle. P

Q
3. A line that joins the centre of a circle and the midpoint of a chord
is perpendicular to the chord.

<oCA=90" dueh I’a-i;udew!«r + Chord PNFMHYS so
%j= 1280 ~40-33= §7°

X OA( same as Aogc so x°= 23°
=

Many line segments can be drawn frem O, the centre of a circle,
to a chord AB. The distance from O to AB is defined as the
shortest distance. This distance is the length of the perpendicular
from O to AB; that is, the length of OC.
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Ex2

Point O is the centre of
the circle. ABisa
diameter with length
26cm. CD is a chord
that is 10cm from the
centre of the circle.
What is the length of
chord CD? Give the
answer to the nearest
tenth.

Ex3

A horizontal pipe has a
circular cross-section,
with centre O. Its

~ radius is 20cm. Water
fills less than one-half
of the pipe. The surface
of the water AB is 24cm
wide. Determine the
maximum depth of the
water, which is the
depth CD.
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Reflection: What is the relationship between the centre of a circle, a chord, and the
perpendicular bisector of the chord?



8.3 — Properties of Angles in a Circle

Focus: Discover the properties of inscribed angles and central angles, then solve related

problems.

Main Ideas:

Warmup:

Draw a circle freehand
with centre O. Label
point A and point B

on the circle.

a) Draw ZAOB. Use
the ‘Connect’ on p.405
to name this angle.

b) What arc is ZAOB
‘subtended off of? Make
this arc thicker.

¢) Label a point C on
your circle so that is
looks somewhat like the]
diagram on the bottom
of p.404, Draw LACB
and name the angle

~ (using ‘Connect’ for
assistance).

d) What arc is ZACB
subtended off of?

Make accurate
statements for central .
angle and inscribed
angle using the
warmup above,

The ‘Central Angle and
Inscribed Angle
Property’:

() <AOB is o contral argle

(b) winor arc AB

. © <ACB s an ingeribed m\.j\e,
® @) minor arc AB-

Cenfral angle: The angle formed by joiaing the endpoints
of an ace %%om;?wp Yhe ciccle - J

Ingori bed anyle g He n;lee formed ba Jowing Jhe MAPOM‘IZS

anart 1y a potat onthe ciccle

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

OR

ZAoB =~ Ax LACD
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The ‘Inscribed Angles
Property’ (bowtie):

Ex1

Point O is the centre of
a circle. Determine the
values of x° and »°.

What if the central angle
is 180°? Draw this
freehand. Now draw
an inscribed angle
subtended off of the
same arc and find its
measure.

The ‘Angles in a
Semicircle Property’:

In a circle, all inscribed angles subtended by the same arc are
congrue(r};t.

A= <ADD

CAOR = 2% <A due  KAB=LADB dueto
Jo Coutrul Angle and Trsciked Pngle Tnsuibed fngles froperky
Prgedy’ 5y 50 Y= lO° So X°=55°

C <AOBR = 2 xLACP
I“E LhoB= (%0
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—l—

All inscribed angles subtended by a semicircle are right angles.
Therefore, the angle inscribed in a semicircle is a right angle.

C
{peB=490"
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Ex2
Find x° and »°

Ex3

Rectangle ABCD has
its vertices on a circle
with radius 8.5cm. The
width of the rectangle
is 10.0cm. What is its
length to the nearest
tenth?

Ex4
Determine the values of
x°, ¥°, and z°.

X’ =90°

se pythag  x* 410 =17*

2> +100 = 289
X =16, x =A189

X'= 120° (augles af pant =360)
50 = Yo (,[\ hoB is ‘uSoScdcs)
7= 30 (A Aol is 1sosceles)

Reflection: What do you need to work on most in this section? Explain.



8.4 — Using Circle Properties to Solve Problems

Focus: Solve problems involving applications of one or more of the circle properties.

Main Ideas:

Warmup:

Draw a quadrilateral.
What do you know
about its angles?

Draw an ‘“inscribed’
quadrilateral.

Property for an
Inscribed Quadrilateral:

Draw a diagram to
support the property:

Ex1
Determine the values ofj
x° and y°.

b all M—j\% add ‘o 360°

An ‘|‘h§u\bed'c1wa,o\ri[a’m,l has o}l fous

Corrers on & crcle.

The opposite angles of an inscribed quadrilateral add to 180°,

which means they are Ggl?Plg,m PR r_‘a . .

k

{p+ {c=150°
{BHLD= 180

X2 = halfet 140° =70
\ |80 - 0° = I\O°



Ex2

A regular octagon is
inscribed in a circle
with radius 12.0cm and
centre O. What 1s the
perimeter of the
octagon to the nearest
tenth?

use f‘ff"“—“a x>+ =’

xZ4123.2) = 14y
x*= 2019

x=d72o19

X= HSbem.

AV\ Mkaon's [Juimd-u has (6
L*.“)CIM Iu.j.h«s
”4 fo‘YL = 730 Chn

The perimeter of tha

od.,ua_g;\ S 73.0cm

Reflection: Sketch and label an inscribed quadrilateral. Explain what you know about its

angles.



