
	

Math 9 
Unit 8: Circle Geometry
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	Name _______________________
	Class_______


Outcomes:

1. Solve problems and justify the solution, using the following circle properties: 
 • the perpendicular from the centre of a circle to a chord bisects the chord
 • the measure of the central angle is equal to twice the measure of the inscribed angle subtended by the same arc
 • the inscribed angles subtended by the same arc are congruent 
 • a tangent to a circle is perpendicular to the radius at the point of tangency.



IXL’s for this unit- It is recommended you do a few questions a night from one of the following IXL’s to keep your knowledge current!
F.1Parts of a circle
F.2Circles: calculate area, circumference, radius and diameter
F.3Circles: word problems
F.4Central angles
F.5Arc measure and arc length
F.6Area of sectors
F.7Circle measurements: mixed review
F.8Arcs and chords
F.9Tangent lines
F.10Perimeter of polygons with an inscribed circle
F.11Inscribed angles
F.12Angles in inscribed right triangles
F.13Angles in inscribed quadrilaterals



9.0- Into: review and terms
Types of angles
1. Acute angles…



2. Right angles...



3. Obtuse angles...




4. Reflex angles...




Properties of Angles
1. Straight Angle – 



2.  Any angles (two or more) that add up to 180 degrees are also called 

[image: ]
If angle A is 50 degrees, angle C must be ____ degrees.

If angle A were 35 degrees, angle C must be _____ degrees.




Multiple Angles forming a straight angle
[image: ]



Angles A + B + C + D =  _________ degrees.




How can we solve for unknown angles with variables?
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3.  Any angles (two or more) that add up to 90 degrees are also 
     called 

[image: ]

4. Opposite angles… 
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[image: ]Worksheet: Circle Geometry Intro: Working with angles





9.0b Properties of Circles & Their Definitions

A radius 




Chord 








Diameter: 


Secant: 








Tangent 



Central Angle
[image: ]
  


Inscribed Angle

 
[image: ]
Arc

[image: ]
Subtended 

 



Label each Circle Property 
[image: ]
[image: ]Radius -  _______________		Diameter - _______________
Tangent - _______________  	Point of Tangency - _______________ Inscribed Angle - _______________  Central Angle - _______________ Chord - 	_______________ 	Secant - 	 _______________
Major Arc - 	_______________ Minor Arc - 	_______________IXL F.1 and F.2 

9.1  Tangent Property #1: 



[image: ]
** We use this property to create right triangles. Then we can use Pythagorean theorem to solve for side lengths. 

1) What is the measure of BO if the diameter of the circle is 10cm and AB is 6cm? 

[image: ]





Tangent Property #2:  








[image: Carly's Computer:private:var:folders:b3:wgwpmhw552577290k5p99h8w0000gn:T:com.yellowmug.EasyCrop:0:screenshot.jpg]1) If the radius is 5cm and the distance from the origin (centre) to point M is 20cm, can we determine the length of each tangent line to point M? 










2. PQ and QS are tangent to N.  What is the value of x? 
[image: Carly's Computer:private:var:folders:b3:wgwpmhw552577290k5p99h8w0000gn:T:com.yellowmug.EasyCrop:0:screenshot.jpg]











Combining Tangent Properties 1 & 2:
[image: ]

Tangent Property #3:  Locating the Origin using Tangent Lines















Tangent Property #4:  Parallel Tangent Lines
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Pythagorean Theorem worksheet
IXL F.9 Tangent Lines





9.2 Chord Properties

Chord properties:

[image: Carly's Computer:private:var:folders:b3:wgwpmhw552577290k5p99h8w0000gn:T:com.yellowmug.EasyCrop:14:screenshot.jpg]










We use these properties to create triangles.



We can combine these 3 chord properties into one rule:

[image: ]





Example #1:  Determine the measures of Angles x, y, and z.
[image: ]






Example #2:  O is the center of the circle. Find the length of chord AB.
[image: ]






Example #3: AB is a diameter with length 26 cm.  CD is a chord that is 10 cm from the center O.  What is the length of the chord?
[image: ]




Example #4: A horizontal pipe has a circular cross section, with center O. Its radius is 22 cm. Water fills less than one-half of the pipe. The surface of the water AB is 40 cm wide. Determine the maximum depth of the water (CD).

[image: ]





Example #5:
[image: ]








[image: ]Your turn, try these…
1. 
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2. 






[image: ]
3. 






[image: ]
4. 












5. AB is a diameter with length 36 cm. CD is a chord that is 10 cm 
from the center O. What is the length of the chord?
[image: Carly's Computer:private:var:folders:b3:wgwpmhw552577290k5p99h8w0000gn:T:com.yellowmug.EasyCrop:15:screenshot.jpg]

6. A horizontal pipe has a circular cross section with center O. 
It has a radius of 20 cm. Water fills less than one-half of the 
pipe. The surface of the water AB is 24 cm wide. Determine 
the maximum depth of the water which is the depth CD.
[image: ]




Chord properties worksheet

[image: ]				




[image: ]9.3  Angles and arcs in a Circle
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Property #1:  Central Angle and Inscribed Angle Property

An inscribed angle and a central angle subtending the same arc follow this rule:
Inscribed angle: 

Central angle: 

[image: ]
*** <OAC is NOT an inscribed because the sides do not touch the edge of the circle. 

Property #2:   Inscribed Angle Property
Inscribed angles from the same arc look like a bow-tie in many situations. 
[image: ]



















Bow-tie rule:Angle B= 			Angle CED=


Angle D = 			Angle AEC= 

Angle E=





[image: ]


Something to think about….
Can an inscribed angle be formed from a diameter?
[image: Carly's Computer:private:var:folders:b3:wgwpmhw552577290k5p99h8w0000gn:T:com.yellowmug.EasyCrop:16:screenshot.jpg]







[image: ]

Property #3:   Angles in a Semicircle Property

All inscribed angles subtended by a semicircle are _________ angles.
[image: ]


Property #4:   Two Tangents to Central Angle Property
[image: ]
























Property #5:   Tangent to Chord Property

The angle between the tangent line & the chord is _____________ to the _____________________ angle(s) formed from the same ________ as the chord.
[image: ]     [image: ]


Property #6:   Cyclic Quadrilateral Property

A cyclic quadrilateral is a _____-sided polygon (object) inside a circle created by ____   ____________.  Since ___-sided polygons have a total of ________, opposite angles of cyclic quadrilaterals MUST add to _______.
[image: ]
[image: ]

Applying all the properties – Let’s try these together…

Example 1: 

Rectangle ABCD has its vertices on a circle with radius 8.5 cm. 
The width of the rectangle is 10 cm.   What is its length to the nearest tenth?
[image: ]
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[image: ]



Example 4:  Solve all the unknown angles.
[image: ]


*Bow-tie rule AND inscribed angles subtended by diameter=90o 
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[image: ]Arc and angles properties worksheet
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a+b+c=90

If a=17"and ¢ = 39, then
b=
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opposite angles
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9. The interior angles of a triangle must add up to 180 degrees

A B
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Find the measure of angle C, if angle A is 25, and angle B is 75 degrees
A
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How to name an angle
A

An Angle in a triangle can be named
using one letter (vertex) or by three
letters. (Vertex must be the middle
letter)

B C

For example, < A= <BAC = < CAB
Likewise, <B = =

And<C= =
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Parallelograms:
Opposite angles will be
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* An angle whose vertex
is at the center of a
circle.

« Example: Angle ABC
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« An angle whose vertex
is on a circle and
whose sides are
determined by two
chords.

« Example: “noic 00
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A figure consisting of
two points on a circle
and all the points on
the circle needed to
connect them by a
single path.

Example: arc AB
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PQ and QS are tangent to ON. What is the value of x?
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When combining tangent

properties 1 & 2,we can conclude
then, that the two tangent lines
meet two radii there is now a 4-sided
object formed with two 90'angles at the
points of tangency. Because of this, the
other two angles must add to

since the degrees in a 4-sided object must
add up to a total of .

Example: If Angle A = 35, then Angle O =
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2. Determine each value of x. Point O is the centre of each circle.
a) b) €)

dH ® {
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A circle (below left) has diameter 14 cm. A chord is 7 ¢cm long.
How far from the centre of the circle is the chord?
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Find the values of x° and y°.
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Find the values of x°, y°, and z°.





image32.PNG
O s the centre of the circle.
Find the length of chord AB.
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A section of the circumference of a circle is an arc.

The shorter arc (less than 180 degrees) is a Minor Arc.

The longer arc (greater than 180 degrees) is a Major Arc.
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We can now say that the central angle and inscribed angle
in the diagram are subtended by the Minor Arc AB.

C

Central Angle =

Inscribed Angle =
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Identify the Central Angle:

Identify the Inscribed Angle:

These angles are subtended
by the arc
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Inscribed Angle Property

In a circle, ALL inscribed angles subtended by the
same arc are congruent.

Using ZE as the arc identify the

s congruent angles. (Use your fingers to
trace if it makes it easier)

p Using BC as the arc identify the
congruent angles.

Using CD as the arc identify the
congruent angles.
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The two arcs formed by the endpoints of a diameter are

semicircles.
The central angle of each arc is a straight angle which
measures 180 degrees.
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Identify the right angles
in the diagram.
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The combination of tangent & angle
properties, when two tangent lines
meet two radii there is now a 4-sided
object formed with two 90’ angles at the
points of tangency. Because of this, the
other two angles must add to

since the degrees in a 4-sided object must
add up to a total of . The two
tangent lines are equidistant from the
point, A, outside the circle.

Example: If Angle A = 27, then Angle O =
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Angle GBC = 35
Angle FEG = 85°

Angle BEG =
Angle EBG =
Angle DEB =
Angle ABE =
Angle EGB =
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Angle ABC = 95
Angle BAD = 75
Angle ADC =
Angle BCD =
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Angle PQR = 65
Angle QRS = 98
Angle PSR =
Angle QPS =
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Example 2:

M

Radius = 15 cm
OP =22 cm
OL=65cm

Find the perimeter
of triangle LNP.
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LM = cm QL= cm

MN = cm LN= cm
NR = cm NP = cm
RP = cm LP= cm

QP = cm Perimeter =
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Example 3:

Triangle ABC is inscribed in a circle with center O.
<AOB = 100° and <COB = 140
Determine the values of x;’y?z° and angle BAC.

A
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Angle CAD =

gAngle ADB =

Angle DEB =
Angle AEB =
Angle AEC =
Angle CED =
Angle ECD =

Angle EDC =
Angle EAB =
Angle EBA =
Angle CDB =
Angle CAB =
Angle ACD =
Angle DBA =
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