
We will investigate circumference, angles and 
arcs, chords, inscribed angles, tangents, 

secants, and equations of circles 



10.1		-	The	Circumference	of	
A	Circle	

� Objective – We want to identify key 
parts of a circle, including radii, chords, 
and diameters 



� Defini6on	-	A	_________		is	a	segment	whose	
______________	are	on	a	circle.	A	
____________	is	a	chord	that	contains	the	
center.	A	_____________	is	a		line	that	
intersects	a	circle	at	______	_________	(Let’s	
draw	examples	on	the	circle	below)	



� Defini6on	-	A	__________	is	a	line	in	the	
plane	of	a	circle	that	____________	a	circle	
at	exactly	one	point.	



� Example 1) Tell whether the line, ray, or 
segment is best described as a radius, chord, 
diameter, secant, or tangent of ⊙C 

�  (a) AC 
�  (b) AB 
�  (c) DE 
�  (d) AE 
�  (e) AG 
�  (f)  CB 

A 

C 

D 

B 

E G 



� Defini6on	–	Concentric	circles	are	
___________	circles	that	have	the	same	
____________.	



� Example 2) The diameter of ⊙Z is 30 inches, 
the diameter of ⊙X is 20 inches, and ZG is 9 
inches. What is the length of XB? 

Z 

X B G 



� Remark	–	Circumference	–	The	
___________________,	or	distance	around	a	
circle,	can	be	wriKen	as:	

_________________	or	__________________	



� Definition – A polygon is _____________ in a 
circle if all of its vertices lie on the circle: 

 
� A circle is __________________ about a 

polygon if it contains all vertices of the polygon 



� Exit Question) What is the radius of ⊙D? 

D (0, 1) (5, 1) 



� Objective – We want to find angle 
measures and arc measures inside a 
circle. 



� Example 1) warm-up -  
�  (a) Find the value of x and y. 

40° 
y° 70° 

x° 



� Definition - A _______________ of a circle has 
the vertex in the center.  
If m∠ACB is __________ 180°, then arc AB is 
a minor arc. 
If m∠ADB is __________ 180°, then arc ADB is 
a major arc. 

arc AB = 50° 
A 

C 
D B 



� Example 1) Find the measure of each arc of ⊙P, 
where RT is a diameter. 

�  (a) ⌒RS 
�  (b)⌒RTS 
�  (c) ⌒RST 

T 

P R 

S 

110° 



� Postulate	#1	–	Adding	Arcs	-	The	measure	of	
an	______	formed	by	two	__________	_____	
is	the	______	of	the	measures	of	the	two	arcs.	

A 

Q 
B 

C 



� Example 2) A survey asked teenagers if they 
would rather meet an actor, musician, athlete, 
inventor, or other celebrity. Find the indicated 
arc measures. 

�  (a) ⌒AC 
�  (b) ⌒ACD 
�  (c) ⌒ADC 
�  (d) ⌒EBD 

Musician Athlete Other
Actor Inventor

108° 

83° 61° 
79° 

29° 

A 

B C 

D 

E 



� Example 3) Find the measure of each arc. 
�  (a) ⌒TQ 
�  (b)⌒QRT 
�  (c) ⌒TQR 
�  (d) ⌒QS 
�  (e) ⌒TS 
�  (f) ⌒RST 

S R 

Q T 
120° 

80° 60° 



� Defini6on	-	Arc	Length	-	The	
_______________________,	the	arc	length	
can	be	wriKen	as	

� where	θ		is	______________,	and	r	is	
_____________.	The	arc	length	is	measured	
in	radians	or	degrees!	

� We	can	also	solve	this	equa6on	for	“L”	:	



� Example 4) Find the arc length AB of the circle. 

S 

B 

A 

88°    4 cm 



� Example 4b) Find the arc length WX of the 
circle. 

O 

W 

X 

195° 
   

12 cm 



� Exit Question) Tell whether the red arcs 
are congruent. 

�  (a)                                  (b) 

C 

D E 

F 
80° 80° 

R 

S U 

T 



� Objective – Now that we have 
measured angles and arcs, we can 
explore a relationship between arcs and 
chords 



� Example 1) warm-up -  
�  (a) Tell whether the segment AE is best 

described as a radius, chord, or diameter of ⊙C 

C A 

D E 

B 



� Theorem	#2-	If	two	circles	are	____________,	
two	minor	______	are	____________	if	and	
only	if	their	corresponding	_________	are	
____________.	

Q 

A 

B C 

D 



� Example 1) In the diagram, ⊙P ≅⊙Q, FG ≅ JK, 
and ⌒JK = 80°. Find ⌒FG. 

P Q 
G F 

K 

J 

80° 



� Theorem	#3	-	If	a	diameter	of	a	circle	is	
____________	to	a	chord,	then	it	
___________	the	chord	and	its	arc.	

R 

P 

T 

Q 

S 



� Theorem	#4	-	If	one	chord	is	a	
_____________	______________	of	another	
chord,	then	the	first	chord	is	a	___________.	

R 

P 

T 

Q 

S 



� Example 2) Find the measure of the indicated 
length in the diagram. 

�  (a) ⌒CD 
�  (b) ⌒DE 
�  (c) ⌒CE 
�  (d) EC 
�  (e) ⌒BE 

B 

A 
C 

D 
E 

9x° 
(80 - x)° 

12 F 



� Theorem	#5	–	In	_____________	circles,	two	
chords	are	____________	if	and	only	if	they	
are	_____________	from	the	center.	

B A 

D 

C 

F 

G 

E 



� Example 3 - In the diagram of ⊙C, QR = 
ST = 16. Find CU. 

T S 

R 

Q 

V 

U 

C 

16 

16 

2x 

5x - 9 



� Example 3b - In the diagram of ⊙C, ST = 32, CU 
= CV = 12. Find: 

�  (a) QR 
�  (b) QU 
�  (c) the radius of 
�  ⊙C. 

T S 

R 

Q 

V 

U 

C 



� Exit Question) Find: 
�  (a)m⌒AEB 
�  (b) m∠ACB 

C 

A 

B 

E 

D 

55° 



� Objective - Angles and figures can be 
“inscribed” in a circle, which means 
they can be drawn within a circle. We 
want to look at relationships between 
angles and circles. 



� Example 1) warm-up -  
�  (a) The measure of the interior angles of a 

quadrilateral are 80°, 100°, 55°, and  
�  5x°. Find the value of x. 

�  (b)Two supplementary angles have 
measures 6x° and 12x°. Find each angle 
measure. 



� Defini6on	-	An	___________	_______is	an	
angle	whose	vertex	is	on	a	circle	and	whose	
sides	are	________.	



� Theorem	#6	-	Inscribed	Angle	-	The	measure	
of	an	_____________	__________	is	
__________	the	measure	of	its	intercepted	
arc.	

A 

B 
C 



� Example 1) Find the indicated measure in ⊙P. 
�  (a) m∠RTS 
�  (b) m⌒QT 

P 

Q 

89° 

R 

S T 

44° 



� Theorem	#7	-	If	two	inscribed	angles	
intercept	the	same	arc,	then	the	angles	are	
_______________.	

A 

B 
C 

D 



� Example 2) Find the indicated measure in ⊙C. 
�  (a) m∠XZW 
�  (b) m∠YWZ 

C 

72° 

Y Z 

W X 

68° 



� Example 2b) Find the indicated measure in 
⊙C. 

�  (a) m∠D 
�  (b) m⌒AD 
�  (c) m∠EAB 

C 
35° 

D E 

B 
A 

100° 



� Theorem	#8	-	If	a	right	triangle	is	
____________	in	a	circle,	then	the	
_____________	is	a	____________.	

C 

E 

A 

B 



� Theorem	#9	-	A	______________	can	be	
___________	in	a	circle	if	and	only	if	its	
opposite	angles	are	______________.	

A 
B 

C D 



� Example 3 - Find the value of each 
variable. 

A 
B 

C D 
88° 

x° 

y° 

102° 



� Exit Question) Find the value of each 
variable. 

8x° 

10x° 

(2c + 6)° 

c° 



� Objective – We have used the 
Pythagorean Theorem for right 
triangles, and now we will apply it to 
tangents and circles 



� Example 1) warm-up -  
�  (a) Find the radius of a circle with diameter 8 

inches. 

�  (b) Multiply the expression: (x + 13)² 



� Example 1) warm-up -  
�  (c) Solve: (x + 18)² = x² + 24² 



� Theorem	#10	–	A	line	is	___________	to	a	
circle	if	and	only	if	the	line	is	______________	
to	a	radius	of	the	circle	at	its	endpoint.	

m P 

Q 



� Example 2) In the diagram, PT is a radius of 
⊙P. Is ST tangent to ⊙P? 

P 

S T 
35 

37 12 



� Theorem	#11	-	Tangent	segments	from	a	
common	external	point	are	____________.	

S P 

R 

T 



� Example 3) RS is tangent to ⊙C at S and RT is 
tangent to ⊙C at T. Find the value of x. 

S 

C R 

T 

28 

3x + 4 



� Example 3b) RS is tangent to ⊙C at S and RT 
is tangent to ⊙C at T. Find the value of x. 

S 

C R 

T 

x² 

9 



� Example 3c) ST is tangent to ⊙Q. Find the 
value of r. 

W 

Q T 

S 

r 

24 
r 

18 



� Exit ticket) ST is tangent to ⊙Q. Find the value 
of r. 

W 

Q T 

S 

r 

80ft 
r 

50ft 



� Objective - We want to explore 
angle relationships dealing with 
tangents and secants in a circle.



� Example 1) warm-up -  
�  (a) One half of the measure of an angle plus its 

supplement is equal to the measure of the 
angle. Find the measure of both angles. 



� Theorem	#12	-	Angles	inside	a	circle.	If	angles	
____________	inside	a	circle,	then	each	
angle	is	_______________________	of	each	
arc.	

A 

B C 

D 

1 



� Theorem	#13	-	If	a	_________	and	a	
_________	intersect,	then	the	measure	of	
each	angle	formed	is	
___________________________________.	

1 2 
A 

B 
C 



� Example 1) Line m is tangent to the circle. 
Find (a) m∠1 and (b) m⌒BCA. 

1 115° 

A 

B 
C 

130° 



� Example 2) Find the value of x. 

C 
x° J 

M 

L 

K 

156° 

130° 



� Theorem	#14	-	Angles	Outside	a	Circle	-	If	
__________	or	___________	intersect	outside	
a	circle,	the	angle	formed	is	____________	
_______________of	the	intercepted	arcs.	

A 

B 
C 

1 

D 

2 

E 

F 

G 



� Example 2b) Find the value of x. 

x° 

E 

F 

G 
76° 

178° 



� Example 2c) The northern lights are bright 
flashes of colored light between 50 and 200 
miles above Earth. Suppose a flash occurs 150 
miles above Earth. what is the measure of arc 
BD (where the flash is visible)?  

Note: Earth’s radius is 
4000 miles. 

http://img.dailymail.co.uk/i/pix/2007/07_03/
nasa1R3107_1000x1000.jpg 

B D 

C 

A 



� Example 3 - Find the value of the variable. 

A 
B 

C 
D 

95° 

y° 

102° 



� Exit Question) Find the value of each 
variable. 

x° 
3 3√3 

T 

Q 

R 

S 



� Objective - We have looked at angles 
and arc lengths. Now we want to 
explore segment lengths within circles. 



� Example 1) warm-up - 
�  (a) Multiply: (x - 9)² 

�  (b) Multiply: (x + 14)(x - 14) 

�  (c) Factor the expression: x² -10x + 24 



� Example 1) warm-up (con’t)- 
�  (a) Factor: x² + 12x - 28 

�  (b) Solve the equation: x² + 15x + 50 = 0 



� Example 1) warm-up (con’t)- 
�  (a) Solve: x² + 7x - 60 = 0 

�  (b) Solve: x² - 13x = -30 



� Example 1) warm-up (con’t)- 
� Quadratic Formula:  
� Given ax² + bx + c = 0, 

 
�  (a) Solve: x² - 5x - 7 = 0 



� Example 1) warm-up (con’t)- 
� Quadratic Formula:  
� Given ax² + bx + c = 0, 

 
�  (a) Solve: x² - 3x - 8 = 0 



� Exit Question Day #1) Find the value of 
x if MN ⋅ NL = KN ⋅ NJ (Hint - you will 
need to solve a quadratic!) 

x 

M 

N 

L 

K J 4 

x+7 

x-1 



� Theorem	#15	-	Segments	of	Chords	-	If	two	
_________	intersect,	then	the	_________	of	
the	segments	are	_______.	

A 

D 

E 

C 

B 



� Example 1) Find AE and CD. 

A 

D 

E 

C 

B x 
x+1 

x+2 

x+4 



� Theorem	#16	-	Segments	of	Secants	-	If	two	
____________	intersect	outside	a	circle,	then	
the	product	of	the	_________________and	
the	_____________	are	equal	

A 

D 
E C 

B 



� Example 2) Find the value of x. 

P 

4 

S 

Q 

T R 3 x 

5 



� Example 2b) (Challenge) Find the value of x. 

P 

S 

Q 

T 

R 
x + 1 x - 1 

x + 2 

3 



� Theorem	#17	-	Segments	of	Secants	and	
Tangents	-	If	a	_________	and	a	__________	
intersect	___________	the	circle,	then	the	
product	of	the	__________	equals	the	
__________	of	the	tangent.		

A 

E 

C 
D 



� Example 3) Find the value of x. 

A 
E 

C 

B 

16 

x 
8 



� Example 3b) (Challenge) Find the value of x. 
You will need to use the quadratic formula. 

D 

E 

C 
F 14 x 

15 



� Example 4) Suppose a space shuttle is 
positioned 150 miles above Earth. What is the 
length of segment ES from the shuttle to where 
it must land on Earth? (use radius of Earth ≈ 
4000 mi) 

http://img.dailymail.co.uk/i/pix/2007/07_03/
nasa1R3107_1000x1000.jpg 

S 

E 



� Exit Question) Find the value of x 

x 6 

10 
12 



� Objective - We know the equation of a 
straight line - y = mx + b. But what is the 
equation of a circle? 



� Remark - Let (x, y) represent any point on a 
circle. Then we can find any point on the circle 
by using the Pythagorean Theorem. 



� Example 1) Write the equation of the circle 
below: 



� Defini6on	-	Equa6on	of	a	Circle	-	With	
center	__________	and	_________	“r”,	the	
standard	equa6on	of	a	circle	is	given	by:	

(h, k) 



� Example 2 - Write the standard equation 
of the circle shown. 



� Example 2b - Write the standard equation of 
the circle shown. 



� Example	2c	-	Write	the	standard	equa6on	of	a	
circle:	x²	+12x	+	(y-3)²	=	64	(Hint:	Complete	the	
square!).	

	
� Example	2d)	Write	the	equa6on	of	the	circle	in	
standard	form	(Hint:	complete	the	square!).	

x²	-10x	+	(y	–	10)²	=	108	



� Example 3 - The equation of a circle is 
�  (x - 4)² + (y + 2)² = 36. Graph the circle. 



Example	3b	–	Write	the	equa6on	of	the	circle	in	
standard	form	(Hint:	complete	the	square	twice!)	

	x²	+	16x	+	y²	-	10y	=	32	
	
	
	
	
	
What	is	the	center	of	the	circle?	What	is	the	radius?	



� Example	4	-	The	point	(-5,	6)	is	on	a	circle	with	
center	(-1,	3).	Write	the	equa6on	of	the	circle.	



� Exit Question) What is the radius of a 
circle with equation (x - 22)² + (y - 12)² = 
81? 



� Objective - Because we have seen both 
Trigonometry (Sine, Cosine, and 
Tangent) as well as Circles, we can 
discuss another way to measure angles 
- Radians. 



�  Example 1) warm-up - 
�  Evaluate the following: 
�  (a) Sin 30° 

�  (b) Sin 120° 

�  (c) Sin 210° 

�  (d) Sin 300° 

�  (e) Sin 390° 

�  (f) Sin 480° 



� Definition - ____________ __________ are 
two angles that have the same start and end. 

�  (Examples:) 



� Example 1) Find a positive and negative 
coterminal angle for each angle measure. 

�  (a) 35° 

�  (b) 270° 



� Definition - Arc Length - The distance around a 
circle, the arc length can be written as 

� where θ is the angle measure, and r is the 
radius. The arc length is measured in radians. 



� Example 2a - Find the arc length of a circle 
with central angle 55° and radius 3. 

� Example 2b - Find the arc length of a circle 
with central angle 45° and radius 1. 



� Remark - Let the Unit Circle be a circle with 
center (0, 0) and radius 1. Then  

�  The circumference of the unit circle is 2π. 
This yields two results: 

360° = ________ 
 
�  and by dividing by 2, 

180° = _________ 

r = 1

 Conversion for Degrees to Radians: 



� What is the arc length of a 90° angle in 
radians? Leave your answer in terms of 
Pi. 

r = 1

 Example: 



� Definition - Arc Length continued - Now 
that we know a conversion to radians (π 
= 180°), we can rewrite our definition of 
arc length in terms of radians (using “S” 
for “arc length”: 

�  *where θ is the angle in __________! 



� Example 2c - Find the measure of an 
angle with arc length 3.14 and radius 1. 

� Example 2d - Find the measure of an 
angle with arc length 2π and radius 1. 



� Remark - Radian measure is always 
measured in terms of the unit circle (radius = 
1), and ________ are measured in terms of 
Pi. 

�  **To convert from Radians to Degrees, 
multiply by __________ 

�  **To convert from Degrees to Radians, 
multiply by ___________ 



�  Example 3a - Convert each measure from 
Degrees to Radians. Leave your answer in 
terms of Pi!! 

�  (a) 30° 

�  (b) 60° 

�  (c) 90° 

�  (d) 135° 

�  (e) 180° 



� Example 3b - Convert each measure from 
Radians to degrees. 

�  (a)  

�  (b)  

�  (c)  

�  (d)  

�  (e)  



� Remark - Common angles found on the 
Unit Circle: 



� Exit Question (Day #1) Find the arc 
length of a 175° angle and a circle of 
radius 4.                



� Objective - Because we have seen both 
Trigonometry (Sine, Cosine, and 
Tangent) as well as Circles, we can 
discuss another way to measure angles 
- Radians. 



� Recall the definition of Arc Length - The 
distance around a circle, the arc length 
can be written as 

�  ***If we know that π radians = 180°, 
then we can re-write the formula for arc 
length as: 



� Example 4 - The second hand on the 
school clock is 6 inches long. How far 
does the second hand move in 15 
seconds? (Use Arc Length) 



� Example 4b - The hour hand on the 
school clock is 3 inches long. In 5 
hours, how far does the hour hand 
move along the clock? 



� Definition - Radians are useful in physics, so 
we can define linear speed. If an object is 
moving along a circular path with radius r, 
then its linear speed is given by 

�  The object’s angular speed is given by 



� Example 5 - A merry go round makes 8 
revolutions per minute.  

�  (a) what is the angular speed in radians per 
minute? 

�  (b) how fast is a horse 12 feet from the center 
traveling? 

�  (c) how fast is a horse 4 feet from the center 
traveling? 



� Example 5b - A Ceiling Fan in your living room 
makes 5 revolutions per minute. 

�  (a) what is the angular speed of the fan in 
radians per minute? 

�  (b) How fast is a point on the fan 9 inches from 
the center traveling in feet per minute? 

�  (c) How fast is a point on the fan 6 inches from 
the center traveling in feet per minute? 



� Example 5c - A circular table saw has an 
angular speed of 20,000 radians per minute. 
How many revolutions per minute does the 
saw make? 



� Exit Question Day #2) The second hand on a 
grandfather clock is 10 inches long. In 30 
seconds, how far has the second hand 
moved? 


