
Open Ended Math 
Problems
http://sln.fi.edu/school/math2/



What's the Deal?

Mortimer wants some doughnuts. He is very cheap and likes to 
save even the smallest amount of money. He found a coupon in 
the paper for Dunkin' Donuts. The coupon was for $1 off a 
dozen. This week they are on sale for $3.99 a dozen without the 
coupon and $.35 a piece if you use the coupon. What do you 
think Mortimer will do and why?



Rectangle

Which of these choices contains the dimensions of a rectangle 
with the same perimeter as a rectangle whose dimensions are 5 
m by 3 m.?
10 m by 8 m

7 m by 1 m

6 m by 4 m

8 m by 2 m

Show your work.



What Time is It?

How many times in a 12 hour period does the sum of the digits 
on a digital clock equal 6? Try to think of a way to solve this 
without going through every single time. Describe what you did.



Sherlock Holmes’ 
Top 10 Tips for Problem Solvers



Tip 1 - Reason Backwards
"In solving a problem of this sort, the grand thing is to be able to 
reason backwards. That is a very useful accomplishment, and a 
very easy one, but people do not practice it much. In the 
everyday affairs of life, it is more useful to reason forwards, and 
so the other comes to be neglected. There are fifty who can 
reason synthetically for one who can reason analytically."



Tip 2 - Blank Mind
"Always approach a case with an absolutely blank mind. Form no 
theories, just simply observe and draw inferences from your 
observations." and "It is a capital mistake to theorize before one 
has data. Insensibly one begins to twist facts to suit theories, 
instead of theories to suit facts."



Tip 3 - Data, Data, Data!
"How dangerous it is to reason from insufficient data." and "Data, 
Data, Data! I can't make bricks without clay."



Tip 4 - A cold, exact science
"Detection is, or ought to be, an exact science, and should be 
treated in the same cold unemotional manner. When you 
attempt to tinge it with romanticism, you produce the same 
effect as if you worked a love-story into the fifth proposition of 
Euclid."



Tip 5 - Recognize from Facts
"It is of the highest importance in the art of detection to be able 
to recognize out of a number of facts which are incidental and 
which are vital."



Tip 6 - Facts without reason is 
vanity
"I can see nothing," said Watson, handing it back to Holmes. "On 
the contrary, Watson, you can see everything. You fail, however, 
to reason from what you see. You are too timid in drawing your 
inferences."



Tip 7 - Never Guess
"I never guess. It is a shocking habit -- destructive to the logical 
faculty."



Tip 8 - Communicate
"Nothing clears up a case so much as stating it to another 
person."



Tip 9 - Trust Logic
"Once you eliminate the impossible, whatever remains, no matter 
how improbable, must be the truth."



Tip 10 - Solve problems like 
Holmes
"You know my methods. Apply them."
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Unit 8 Preview in Numbers

•Unit Lessons: 9

•Instructional Days: 6

•Review Days: 1

•Test Days: 1

•Total Homework Problems: 87

•Total Objectives: 20



Unit 8 Preview of Topics

1. Circles and Circumference

2. Measuring Angles and Arcs

3. Equations of Circles

4. Arcs and Chords

5. Areas of Circles and Sectors

6. Inscribed Angles

7. Tangents

8. Secants, Tangents, and Angle Measures

9. Special Segments in a Circle



Circles and 
Circumference
Lesson 8.1



Lesson 8.1 Objectives

The student will be able to…

1. Identify and use parts of circles

2. Solve problems involving the circumference of a circle



Virginia SOL Standard G.11

The student will use angles, arcs, chords, tangents, and secants 
to

a) investigate, verify, and apply properties of circles;

b) solve real-world problems involving properties of circles; and

c) find arc lengths and areas of sectors in circles.



Vocabulary
Locus

Circle

Disk

Center

Radius

Diameter

Area

Circumference

Inscribed

Circumscribed

Concentric Circles

Congruent Circles

Chord

Semicircle



Definition of a Circle

Locus- Set of all points satisfying a given 
condition

Circle- A locus of points equidistant from a 
given point or center



Circle vs Disk

Disk Circle



Area and Circumference Formulas

𝑑 = 2𝑟

𝐶 = 2𝜋𝑟

𝐶 = 𝜋𝑑

𝐴 = 𝜋𝑟2

Diameter



Concentric Circles

Concentric Circles are circles with the same center.

NOT CONCENTRIC
CONCENTRIC



Congruent Circles

Congruent Circles are circles with the same radius.

CONGRUENT
NOT CONGRUENT



Inscribed and Circumscribed Polygons

Inscribed Triangle Circumscribed Triangle

Triangle inside a circle Triangle around a circle



Examples
Circle B has a radius of 6, Circle E 
has a radius of 5, and CD = 2.

1. Find AB

2. Find BC

3. Find CD

4. Find DE

5. Find EF

6. Find AC

7. Find AE

8. Find DF



Examples
Circle B has a radius of 6, Circle E 
has a radius of 5, and CD = 2.

1. Find AB = 6

2. Find BC = 4

3. Find CD = 2

4. Find DE = 3

5. Find EF = 5

6. Find AC = 10

7. Find AE = 15

8. Find DF = 8



Examples
Find the missing info.

𝑟 = 4
𝑑 =
𝐴 =
𝐶 =

𝑟 =
𝑑 = 6.5
𝐴 =
𝐶 =

𝑟 =
𝑑 =
𝐴 = 100𝜋
𝐶 =

𝑟 =
𝑑 =
𝐴 =
𝐶 = 100𝜋

𝑟 =
1

2
𝑑

𝑑 = 2𝑟
𝐴 = 𝜋𝑟2

𝐶 = 2𝜋𝑟 or 𝜋𝑑



Examples
Find the missing info.

𝑟 =
1

2
𝑑

𝑑 = 2𝑟
𝐴 = 𝜋𝑟2

𝐶 = 2𝜋𝑟 or 𝜋𝑑

𝑟 = 4
𝑑 = 8

𝐴 = 16𝜋
𝐶 = 8𝜋

𝑟 = 3.25

𝑑 = 6.5
𝐴 = 33.2
𝐶 = 20.4

𝑟 = 10

𝑑 = 20
𝐴 = 100𝜋
𝐶 = 20𝜋

𝑟 = 50

𝑑 = 100
𝐴 = 2500𝜋
𝐶 = 100𝜋



Examples
Given: AB = 8 and BC = 6

Find the circumference of Circle X.

Notice that the inscribed triangle is a 
right triangle.

Find AC using Pythagorean Formula.

𝐴𝐶 = 82 + 62

𝐴𝐶 = 64 + 36
𝐴𝐶 = 100
𝐴𝐶 = 10

So… 
𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒 = 10𝜋

A

B

C
X

90⁰



Examples

Find the area of a circle circumscribed by a 
square with perimeter of 32 inches.

Notice that one side of the square is 8 inches.

Further notice that the diameter of the circle 
would also be 8 inches.

Therefore the radius of the circle is 4 inches

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝐶𝑖𝑟𝑐𝑙𝑒 = 16𝜋 𝑖𝑛𝑐ℎ𝑒𝑠

8 inches



Examples

Find the circumference of a circle inscribed by a 
square with perimeter of 32 inches.

Notice that each side of the square is 8 inches.

Further notice that the diameter of the circle 
would not also be 8 inches.

Therefore the diameter must be found as the 
diagonal of the square.

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 82 + 82 = 128 = 11.3 inches

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒 = 35.5 𝑖𝑛𝑐ℎ𝑒𝑠

8 inches



Guided Practice

Practice this now by completing the guided practice problems: 
Guided Practice 8.1



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 8.1



Measuring Angles 
and Arcs
Lesson 8.2



Lesson 8.2 Objectives

The student will be able to…

1. Identify central angles, major arcs, minor arcs, and 
semicircles.

2. Find central angle/arc measures

3. Find arc length

4. Create a pie chart from a set of data.



Virginia SOL Standard G.11

The student will use angles, arcs, chords, tangents, and secants 
to

a) investigate, verify, and apply properties of circles;

b) solve real-world problems involving properties of circles; and

c) find arc lengths and areas of sectors in circles.



Vocabulary

Central Angle

Arc

Minor Arc

Major Arc



Central Angles

Central Angle - Angle whose vertex is the center of a circle.

∠𝐵𝑋𝐶 is a central angle of Circle X

B

C
X

Note:
All the 
central angles 
sum to 360⁰



Central Angles and arcs
Central angles split the circle into two arcs.

Arcs and Central Angles have the same measure

 𝐵𝐴𝐶 Major arc is the arc more than 180 degrees

 𝐵𝐶 Minor arc is the arc less than 180 degrees

B

C
X

Note:
All the arcs 
sum to 360⁰

A



Circle Charts or Pie Graphs

Notice that Circle Charts are in Percent instead of Degrees



Circle Charts or Pie Graphs

Notice that Circle Charts are in Percent instead of Degrees

There are 360 Degrees in a circle.

There are 100 Percent in a Circle Chart.

How do we convert?

360/100 = 3.6 Degrees in each Percent

How many degrees in 50%?

50 times 3.6 = 180 Degrees!



Circle Charts or Pie Graphs

Notice that Circle Charts are in Percent instead of Degrees

180⁰

90⁰

54⁰

36⁰



Favorite Type of Movie
Genre Count Percent Degrees

Comedy

Action

Romance

Drama

Horror



Favorite Type of Movie

Genre Rank

Comedy

Action

Romance

Drama

Horror



Examples: Find arc measures

Find each arc measure.

1.  𝐸𝐾

2.  𝐸𝐴

3.  𝐾𝑄

4.  𝐴𝐾𝐵

5.  𝐸𝑄𝐵

6.  𝐴𝑄



Examples: Find arc measures

Find each arc measure.

1.  𝐸𝐾 = 128°

2.  𝐸𝐴 = 38°

3.  𝐾𝑄 = 52°

4.  𝐴𝐾𝐵 = 180°

5.  𝐸𝑄𝐵 = 218°

6.  𝐴𝑄 = 142°



Examples: Find arc length

Find each arc length if the C =115 mm.

1.  𝐸𝐾

2.  𝐸𝐴

3.  𝐾𝑄

4.  𝐴𝐾𝐵

5.  𝐸𝑄𝐵

6.  𝐴𝑄



Examples: Find arc length

Find each arc length if the C =115 mm.

1.  𝐸𝐾 =
128°

360°
115 𝑚𝑚 = 40.9 𝑚𝑚

2.  𝐸𝐴 =
38°

360°
115 𝑚𝑚 = 12.1 𝑚𝑚

3.  𝐾𝑄 =
52°

360°
115 𝑚𝑚 = 16.1 𝑚𝑚

4.  𝐴𝐾𝐵 =
180°

360°
115 𝑚𝑚 = 57.5 𝑚𝑚

5.  𝐸𝑄𝐵 =
218°

360°
115 𝑚𝑚 = 69.6 𝑚𝑚

6.  𝐴𝑄 =
142°

360°
115 𝑚𝑚 = 45.4 𝑚𝑚



Guided Practice

Practice this now by completing the guided practice problems: 
Guided Practice 8.2



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 8.2



Open Ended Math 
Problems
Complete Solution on a ruled index card.

Put Name on Blank Side.



The Nutty Squirrel Pt. 1

While going for my daily run, I passed a squirrel 
carrying a nut in her mouth. When she saw me, 
she ran towards a safe place and, coming to a 
stone wall, easily jumped up on it and 
disappeared. I began to wonder how high I 
could jump if I were a squirrel.



The Nutty Squirrel Pt. 2

If an average squirrel's back leg height from 
ground to hip is 3 1/2 inches, and that squirrel 
can jump a 2 foot high wall, what height wall 
could I jump if I were a giant squirrel? My leg 
height from ground to hip is 36 inches. Give 
your answer in feet and inches to the nearest 
inch.



Equations of Circles
Lesson 8.3



Lesson 8.3 Objectives

The student will be able to…

1. Write the equation of a circle.

2. Graph a circle in the coordinate plane.



Virginia SOL Standard G.11

The student will use angles, arcs, chords, tangents, and secants 
to

a) investigate, verify, and apply properties of circles;

b) solve real-world problems involving properties of circles; and

c) find arc lengths and areas of sectors in circles.



Circle Equations

Equation of a Circle

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝐶𝑒𝑛𝑡𝑒𝑟 = (ℎ, 𝑘)

Pythagorean Formula

𝑎2 + 𝑏2 = 𝑐2



Example
Write the equation of the circle with:

Radius of 4 and a Center of (-2, 2)

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝑟 = 4 ℎ = −2 𝑘 = 2

𝑥 − (−2) 2 + 𝑦 − (2) 2 = (4)2

𝒙 + 𝟐 𝟐 + 𝒚 − 𝟐 𝟐 = 𝟏𝟔

Equation of a Circle

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝐶𝑒𝑛𝑡𝑒𝑟 = (ℎ, 𝑘)



Example
Write the equation of the circle with:

Radius of 10 and a Center at the origin.

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝑟 = 10 ℎ = 0 𝑘 = 0

𝑥 − 0 2 + 𝑦 − 0 2 = (10)2

𝒙𝟐 + 𝒚𝟐 = 𝟏𝟎𝟎

Equation of a Circle

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝐶𝑒𝑛𝑡𝑒𝑟 = (ℎ, 𝑘)



Example
Write the equation of the circle with:

Center of at (1, 2) and through (4, 6) .

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝑟 =? ℎ = 1 𝑘 = 2 𝑥 = 4 𝑦 = 6

4 − 1 2 + 6 − 2 2 = 𝑟2

32 + 42 = 𝑟2

25 = 𝑟2

𝒙 − 𝟏 𝟐 + 𝒚 − 𝟐 𝟐 = 𝟐𝟓

Equation of a Circle

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝐶𝑒𝑛𝑡𝑒𝑟 = (ℎ, 𝑘)



Example
Write the equation of the circle with:

The given graph.

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝑟 = 3 ℎ = 2 𝑘 = −5

𝑥 − 2 2 + 𝑦 − (−5) 2 = 32

𝒙 − 𝟐 𝟐 + 𝒚 + 𝟓 𝟐 = 𝟗

Equation of a Circle

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝐶𝑒𝑛𝑡𝑒𝑟 = (ℎ, 𝑘)



Example
Graph the circle.

𝒙 − 𝟏 𝟐 + 𝒚 − 𝟐 𝟐 = 𝟐𝟓

Equation of a Circle

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝐶𝑒𝑛𝑡𝑒𝑟 = (ℎ, 𝑘)



Example
Graph the circle.

𝒙 + 𝟐 𝟐 + 𝒚 − 𝟐 𝟐 = 𝟏𝟔

Equation of a Circle

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝐶𝑒𝑛𝑡𝑒𝑟 = (ℎ, 𝑘)



Example
Graph the circle.

𝒙𝟐 + 𝒚𝟐 = 𝟏𝟎𝟎

Equation of a Circle

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝐶𝑒𝑛𝑡𝑒𝑟 = (ℎ, 𝑘)



Guided Practice

Practice this now by completing the guided practice problems: 
Guided Practice 8.3



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 8.3



Arcs and Chords
Lesson 8.4



Lesson 8.4 Objectives

The student will be able to…

1. Recognize and use relationships between arcs and chords.

2. Recognize and use relationships between arcs, chords, and 
diameters.



Virginia SOL Standard G.11

The student will use angles, arcs, chords, tangents, and secants 
to

a) investigate, verify, and apply properties of circles;

b) solve real-world problems involving properties of circles; and

c) find arc lengths and areas of sectors in circles.



Key Points

1. Two chords are congruent iff their two minor arcs 
are congruent and they are in the same circle or 
congruent circles.

2. In a circle or two congruent circles, two chords are 
congruent iff they are equidistant to the center of 
the circle

3. The perpendicular bisector of a chord of a circle 
passes through the center of the circle.



Example

Find x.



Example

Find x.



Example

Find x.



Example



Guided Practice

Practice this now by completing the guided practice problems: 
Guided Practice 8.4



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 8.4



Areas of Circles and 
Sectors
Lesson 8.5



Lesson 8.5 Objectives

The student will be able to…

1. Find area of circles.

2. Find area of sectors.



Virginia SOL Standard G.11

The student will use angles, arcs, chords, tangents, and secants 
to

a) investigate, verify, and apply properties of circles;

b) solve real-world problems involving properties of circles; and

c) find arc lengths and areas of sectors in circles.



Find area of circles.

Old news…



Find area of sectors.
Definition: A circular sector is 
the portion of a circle 
enclosed by two radii and an 
arc of the circle.



Example

Find the area of the shaded sector.



Example

Find the area of the shaded sector.



Example

The area of a sector of a circle with diameter 8 cm is 3/16π 
square cm. 

Find the measure of the central angle of the sector in degrees.



Guided Practice

Practice this now by completing the guided practice problems: 
Guided Practice 8.5



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 8.5



Inscribed Angles
Lesson 8.6



Lesson 8.6 Objectives

The student will be able to…

1. Find measures of inscribed angles

2. Find measures of inscribed angles of polygons and stars.



Virginia SOL Standard G.11

The student will use angles, arcs, chords, tangents, and secants 
to

a) investigate, verify, and apply properties of circles;

b) solve real-world problems involving properties of circles; and

c) find arc lengths and areas of sectors in circles.



Basic Terms
Inscribed Angle

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

Intercepted Arc

An arc on the interior of an inscribed angle.



Theorem
The measure of an inscribed angle is half the measure of its 
intercepted arc.



Corollary
If two inscribed angles intercept the same arc, then the angles 
are congruent.



Corollary 2
An angle inscribed in a semicircle is a right angle.



Corollary 3
If a quadrilateral is inscribed in a circle, then its opposite angles 
are supplementary.



130

Theorem
The measure of an angle formed by a chord and a tangent is 
equal to half the measure of the intercepted arc.



Find measures of inscribed angles



Find measures of inscribed angles



Find measures of inscribed polygons



Find measures of inscribed polygons



Find measures of inscribed polygons



Find measures of inscribed polygons



Problem Solving

It is important to realize that that problem solving is a creative 
process that may take a great deal of time and effort.

Some challenging problems may require the student to work on 
them over a period of several days.



Guided Practice

Practice this now by completing the guided practice problems: 
Guided Practice 8.6



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 8.6



Tangents
Lesson 8.7



Lesson 8.7 Objectives

The student will be able to…

1. Use properties of tangents.

2. Solve problems involving circumscribed polygons. 



Virginia SOL Standard G.11

The student will use angles, arcs, chords, tangents, and secants 
to

a) investigate, verify, and apply properties of circles;

b) solve real-world problems involving properties of circles; and

c) find arc lengths and areas of sectors in circles.



More Definitions
Tangent circles- circles that intersect in one pt

Common tangent- a line or segment that is tangent to two circles

Common internal tangent- a tangent that intersects the segment 
that connects the centers of the circles

Common external tangent- does not intersect the segment that 
connects the centers



Tangent Circles



Common Internal Tangent

Common External Tangent



Common internal or external tangent?

external



Last definition

Point of tangency- point where tangent intersects a circle 

T



Theorem 1

If a line is tangent to a circle, then it is perpendicular to the 
radius drawn to the pt of tangency.



Theorem 2

In a plane if a line is perpendicular to a radius of a circle at the 
endpt that is on the circle, then the line is tangent to the circle



Example
Is segment CE tangent to circle D? Explain

D

E

C

11

45

43

112+432=452

121+1849=2025
1970=2050

NO



Example
solve for the radius, r

A

B

C
r

r
28ft

14ft

r2+282=(r+14)2

r2+ 784=r2+ 28r+196
784=28r+196

588=28r
21=r



Theorem 3

If 2 segments from the same exterior point are tangent to a 
circle, then they are congruent.



Example
Segment AB is tangent to circle at B. segment 
AD is tangent to circle c at D. Find the value of X

C

B

D

A

x2+8

44

x2+8=44

x2=36

X=6, -6



Guided Practice

Practice this now by completing the guided practice problems: 
Guided Practice 8.7



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 8.7



Secants, Tangents, 
and 
Angle Measures
Lesson 8.8



Lesson 8.8 Objectives

The student will be able to…

1. Find measures of angles formed by lines intersecting inside 
or on a circle.

2. Find measures of angles formed by lines intersecting outside 
a circle.
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The student will use angles, arcs, chords, tangents, and secants 
to

a) investigate, verify, and apply properties of circles;

b) solve real-world problems involving properties of circles; and

c) find arc lengths and areas of sectors in circles.



INTERSECTIONS ON OR INSIDE A CIRCLE

S B

E

F

A line that intersects a circle in exactly two points is called 

a secant.  In the figure above, SF and EF are secants of 

the circle.

When two secants intersect inside a circle, the angles 

formed are related to the arcs they intercept.

D



Theorem

If two secants intersect in the interior of a circle, then the 

measure of the angle formed is one half the sum of the 

measure of the arcs intercepted by the angle and its 

vertical angle.

A

B

D

C

)(
2

1
2

)(
2

1
1

mBCmADm

mBDmACm



Examples:

1
2



Example 1 Secant-Secant  Angle

A
B

CD

E

1
2

20°
30°

Find m2 if mBC = 30 

and mAD = 20



Example 2 Secant-Secant  Angle

E

F

G

H

3

4

Find m4 if mFG = 88 

and mEH = 76
88°

76°



A secant can also intercept a tangent at the point of 

tangency.

Each angle formed has a measure half that of the arc it 

intercepts.

A
B

C

D

E

mBECDBCm

mBCABCm

2

1

2

1







Theorem

If a secant and a tangent intersect at the point of tangency, 

then the measure of each angle formed is one half the 

measure of the intercepted arc.

A
B

C

D

E

mBECDBCm

mBCABCm

2

1

2

1







Example 3 Secant-Tangent  Angle

B

A

C

D

102°

Find the mABC if mAB = 102°



Example 4 Secant-Tangent  Angle

114°

Find the mRPS if mPT = 114°

and mTS = 136°

B

P

S

R

Q

T

136°



INTERSECTIONS OUTSIDE A CIRCLE

Secants and tangents can also intersect outside a circle.  

The measure of the angle formed also involves half the 

measure of the arcs they intercept.



Theorem

If two secants, a secant and a tangent, or two tangents 

intersect in the exterior of a circle, then the measure of the 

angle formed is one-half the positive difference of the 

measures of the intercepted arcs.

Two Secants Secant-Tangent Two Tangents

A

B

C

D

E

A

B C

D

A

B
C

D

)(
2

1
mBCmDEAm  )(

2

1
mBCmDEAm  )(

2

1
mBCmBDCAm 



Example 5 Secant-Secant  Angle

50°

Find x

120°

x°



Example 6 Secant-Secant  Angle

62°

Find x

141° x°



Example 7 Secant-Secant  Angle

Find x

x°11°

x

x

x

xx









169

2338

236022

])360[(
2

1
11



Guided Practice

Practice this now by completing the guided practice problems: 
Guided Practice 8.8



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 8.8



Special Segments 
in a Circle
Lesson 8.9



Lesson 8.9 Objectives

The student will be able to…

1. Find measures of segments that intersect inside a circle.

2. Find measures of segments that intersect outside a circle.



Virginia SOL Standard G.11

The student will use angles, arcs, chords, tangents, and secants 
to

a) investigate, verify, and apply properties of circles;

b) solve real-world problems involving properties of circles; and

c) find arc lengths and areas of sectors in circles.



Intersecting Chords Theorem

A

B

C

D

E

Interior segments are formed by two intersecting chords.

If two chords intersect within a circle, then 

the product of the lengths of the parts of 

one chord is equal to the product of the 

lengths of the parts of the second chord.
a

b
c

d

a • b = c • d

Theorem:



Intersecting Secants/Tangents

Exterior segments are formed by two secants, or a secant 

and a tangent.

D

B
A

C

E

D

B

C

A

Two Secants
Secant and a Tangent



Intersecting Secants Theorem

a • e = c • f

If two secant segments are drawn to a circle from an 

external point, then the products of the lengths of the 

secant and their exterior parts are equal.

C

B

D

f

e

d

cb

a A

E



Example:

; 6 , 2 , 4 . .In the figure if BC cm AD cm AB cm Find x  

D

B
A

C

E

AB AC = AD AE

4  10 = 2  (2+x)

40 = 4 + 2x

36 = 2x

X = 18 cm



Secant and Tangent Theorem:

a

bc

a2 = b • d

d

The square of the length of the tangent equals the product 

of the length of the secant and its exterior segment. 

D

B

C

A



Example:

9 , 25 . .In the figure if AD cm and AC cm Find x 

x

D

B

C

A
9 cm

25 cm

2

2 9 25

225 15

AB AD AC

x

x cm

 

 

 



Guided Practice

Practice this now by completing the guided practice problems: 
Guided Practice 8.9



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 8.9
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