
Objec&ve	
  

Students will be able to identify the 
characteristics of circles, recognize 
chords and diameters of circles, and 
recognize special relationships between 
radii and chords.  

FINAL DRAFT OF DATA IS DUE FRIDAY!!!! 



Circles	
  
A circle is the set of all points in a plane that are a 
given distance from a given point in the plane.  The 
given point is the center of the circle, and the given 
distance is the radius.  A segment that joins the 
center to a point on the circle is also called a 
radius. 



Chords	
  and	
  Diameters	
  
Points on a circle can be connected by segments 
called chords. 
 
A chord of a circle is a segment joining any two 
points on the circle. 
 
A diameter of a circle is a chord that passes through 
the center of the circle. 



Circumference	
  and	
  Area	
  of	
  a	
  Circle	
  

Area of a circle: 

A = πr2

Circumference (perimeter) of a 
circle: 

C = πd
where r is the circle’s radius, d is its diameter, and 
π ≈ 3.14 



Radius-­‐Chord	
  Rela&onships	
  
OP is the distance from O to chord AB. 

The distance from the center of a circle to a chord 
is the measure of the perpendicular segment from 
the center to the chord. 



Radius-­‐Chord	
  Rela&onships	
  

If a radius is perpendicular to a 
chord, then it bisects the chord. 



Radius-­‐Chord	
  Rela&onships	
  

If a radius of a circle bisects a chord 
that is not a diameter, then it is 
perpendicular to that chord. 



Radius-­‐Chord	
  Rela&onships	
  

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



Example:	
  
The radius of a circle O is 13 mm.  The 
length of chord PQ is 10 mm.  Find the 
distance from chord PQ to the center, O. 

Draw OR perpendicular to 
PQ.  Draw radius OP to 
complete a right triangle. 

Since a radius perpendicular 
to a chord bisects the chord, 
PR = ½(PQ) = ½(10) = 5 

By the Pythagorean Theorem, x2 + 52 
= 132, so OR = 12 



Homework	
   p. 443: 5, 6, 11, 14, 17  





Objec&ve	
  

Students will be able to identify the 
different types of arcs, determine 
the measure of an arc, and 
recognize congruent arcs.  

FINAL DRAFT OF DATA IS DUE FRIDAY!!!! 



Types	
  of	
  Arcs	
  

An arc consists of two points on a circle and all 
points on the circle needed to connect the points 
by a single path. 

The center of an arc is the center of the 
circle of which the arc is a part. 
 
A central angle is an angle whose vertex is 
at the center of a circle 



Types	
  of	
  Arcs	
  
A minor arc is an arc whose points 
are on or between the sides of a 
central angle. Central angle APB determines minor arc AB. 

A major arc is an arc whose points are 
on or outside the sides of a central 
angle. 
Central angle CQD determines major arc CD. 

A semicircle is an arc whose 
endpoints are the endpoints of a 
diameter. Arc EF is a semicircle 



Types	
  of	
  Arcs	
  
The symbol           is used to label arcs.   

Minor arc joining  
A to B? 
 
 
Major arc joining 
A to B? 

AB 

AXB 



The	
  Measure	
  of	
  an	
  Arc	
  

The measure of a minor arc or a semicircle is the 
same as the measure of the central angle that 
intercepts the arc. 
 
The measure of a major arc is 360 minus the 
measure of the minor arc with the same endpoints. 



The	
  Measure	
  of	
  an	
  Arc	
  



Congruent	
  Arcs	
  

**Two or more coplanar circles with the same center are 
called concentric circles. 

Two arcs are congruent whenever they have 
the same measure and are parts of the same 
circle or congruent circles. 



Congruent	
  Arcs	
  
Two arcs are congruent whenever they have 
the same measure and are parts of the same 
circle or congruent circles. 
What can we conclude? 

1) 2) 



Homework	
   p. 454: 1 - 4  





Objec&ve	
  

Students will be able to identify secant 
and tangent lines and segments, 
distinguish between two types of tangent 
circles, and recognize common internal 
and common external tangents. 

FINAL DRAFT OF DATA IS DUE 
TOMORROW!!!! 



Secant	
  and	
  Tangent	
  Lines	
  
A secant is a line that intersects a circle at 
exactly two points.  (Every secant contains a 
chord of the circle.) 



Secant	
  and	
  Tangent	
  Lines	
  
A tangent is a line that intersects a circle at 
exactly one point.  This point is called the point 
of tangency or point of contact. 

A tangent line is perpendicular to the radius drawn 
to the point of contact. 
 

If a line is perpendicular to a radius at its outer 
endpoint, then it is tangent to the circle. 



Secant	
  and	
  Tangent	
  Segments	
  
A tangent segment is the part 
of a tangent line between the 
point of contact and a point 
outside the circle. 

A secant segment is the part of 
a secant line that joins a point 
outside the circle to the farther 
intersection point of the secant 
and the circle. 

A external part of a secant segment is the part of a 
secant line that joins the outside point to the nearer 
intersection point. 



Secant	
  and	
  Tangent	
  Segments	
  
Two-Tangent Theorem:  If two tangent 
segments are drawn to a circle from an 
external point, then those segments are 
congruent.  

What could we use to prove this? 

Hypotenuse- Leg Theorem! 



Tangent	
  Circles	
  
Tangent circles are circles that intersect each 
other at exactly one point. 

Two circles are externally tangent if each of the 
tangent circles lies outside each other. 
 
Two circles are internally tangent if one of the 
tangent circles lies inside each other. 

externally tangent        internally tangent 



Common	
  Tangents	
  

A common tangent is a line tangent to two circles (not 
necessarily at the same point). 
A common internal tangent is if it lies between the 
circles (intersects the segment joining the centers). 
A common external tangent is if it is not between the 
circles (does not intersect the segment joining the 
centers). 





A circle with a radius of 8 cm is externally 
tangent to a circle with a radius of 18 cm.  
Find the length of a common external 
tangent. 





A circle with a radius of 8 cm is externally 
tangent to a circle with a radius of 18 cm.  
Find the length of a common external 
tangent. 





p. 463: 1, 6, 10, 11, 16  
Homework	
  





Objec&ve	
  

Students will be able to determine the 
measures of central angles, inscribed 
and tangent-chord angles, chord-chord 
angles, and secant-secant, secant-
tangent, and tangent-tangent angles.  

Circle’s Quiz on Tuesday! 
 
Who is taking the AP Human Geography 
Exam on May 12th? 



What	
  is	
  the	
  measure	
  of	
  ∠AOB?	
  	
  



Angles	
  with	
  Ver&ces	
  on	
  a	
  Circle	
  

∠HKM is an 
inscribed angle  

∠PQR is a tangent-
chord angle  

An inscribed angle is an angle whose vertex is on a 
circle and whose sides are determined by two chords. 

An tangent-chord angle is an angle whose vertex is on a 
circle and whose sides are determined by a tangent and 
a chord that intersect at the tangent’s point of contact. 



Angles	
  with	
  Ver&ces	
  on	
  a	
  Circle	
  
The measure of an inscribed angle or a tangent-
chord angle (vertex on a circle) is one-half the 
measure of its intercepted arc. 
 

Examples: 



Angles	
  with	
  Ver&ces	
  Inside,	
  but	
  Not	
  at	
  
the	
  Center	
  of,	
  a	
  Circle	
  

A chord-chord angle is an angle formed by two 
chords that intersect inside a circle but not at the 
center. 

∠CPD is one of four chord-chord 
angles formed by chords CF and 
DE in circle O.  

The measure of a chord-chord angle is 
one-half the sum of the measure of the 
arcs intercepted by the chord-chord 
angle and its vertical angle. 



Angles	
  with	
  Ver&ces	
  Outside	
  a	
  Circle	
  

A secant-secant angle is an angle whose vertex is outside a 
circle and whose sides are determined by two secants.  
A secant-tangent angle is an angle whose vertex is outside a 
circle and whose sides are determined by a secant and a 
tangent.  

A tangent-tangent angle is an angle whose vertex is outside 
a circle and whose sides are determined by two tangents. 



Angles	
  with	
  Ver&ces	
  Outside	
  a	
  Circle	
  
The measure of a secant-secant angle, a secant-tangent 
angle, or a tangent-tangent angle (vertex outside a circle) is 
one-half the difference of the measures of the intercepted 
arcs. 



Summary	
  



Summary	
  Con&nued	
  



Examples	
  



Examples	
  



Homework	
   p. 474: 4, 5, 6, 18, 21  







Objec&ve	
  
Students will be able to recognize congruent 
inscribed and tangent-chord angles, determine 
the measure of an angle inscribed in a 
semicircle, and apply the relationship between 
the measures of a tangent-tangent angle and 
its minor arc.  



Congruent	
  Inscribed	
  and	
  Tangent-­‐Chord	
  
Angles	
  

If two inscribed or tangent-chord angles intercept the 
same arc, then they are congruent. 

∠X≅∠Y 

∠P≅∠CDE 

If two inscribed or tangent-chord angles intercept 
congruent arcs, then they are congruent. 



Angles	
  Inscribed	
  in	
  Semicircles	
  
All angles inscribed in semicircles have the 
same measure.  What do you think that 
measure might be? 

An angle inscribed in a semicircle is 
a right angle. 





A	
  Special	
  Theorem	
  About	
  Tangent-­‐
Tangent	
  Angles	
  

What can you tell me about 
the sum of ∠P and ∠O? 

The sum of the measures of a tangent-tangent 
angle and its minor arc is 180. 

EX: 



Homework	
   p. 481: 4, 5, 9, 12, 16, 17  





Objec&ve	
  
Students will be able to recognize 
inscribed and circumscribed polygons, 
apply the relationship between opposite 
angles of an inscribed quadrilateral, and 
identify the characteristics of an 
inscribed parallelogram.  

Circles Test on 
Thursday, May 11th  



Inscribed	
  and	
  Circumscribed	
  Polygons	
  
We have seen problems where polygons are inside or around 
circles.  These types of polygons have particular names. 

A polygon is inscribed in a circle if all its 
vertices lie on the circle. 

A polygon is circumscribed about a circle 
if each of its sides is tangent to the circle. 

The center of a circle circumscribed about a 
polygon is the circumcenter of the polygon. 

The center of a circle inscribed in a polygon 
is the incenter of the polygon. 

O is the circumcenter of ABCD 

F is the incenter of hexagon PQRSTU 



⊙O,

SM! = 80",

PS! = 90",

PT! = 70"

Given: 
P 

T 

S 

M 
O 

Find:  Measures of arc TM, ∠P, ∠S, ∠M, ∠T, 
∠S + ∠T, and ∠P + ∠M  

arc TM = 120o 
∠T = 85o 

∠P = ½(80 + 120) = 100o 

∠S = 95o 

∠M = 80o 

∠S + ∠T = 180o 

∠P + ∠M = 180o 



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

If a parallelogram is inscribed in a 
circle, it must be a rectangle. 



97°

83°

P

D

B

C
A

Find:

a) ∠C       b) ∠D      c) AD!      d) BC!       

Example: 

a) 97o 
*opposite angles of a 
polygon inscribed in a 
circle are supplementary 

b) 83o 

c) 97o 

d) 69o 

AD! ≅  DC!  



Homework	
   p. 489: 3, 6, 9, 15, 20  





Objec&ve	
  

Students will be able to determine 
the circumference of a circle and 
the length of an arc.  

Circles Test on Thursday, May 11th  



Circumference	
  
The circumference of a circle is its 
perimeter. 

C = 2πr or C = dπ 

Find the circumference of circle W.  

W

6

C = 2π(6)  

= 12π  



Find the measure and length of  AB!

4,0( )

0,4( )
A

B

mAB! =
1
4
360! = 90!

We know that the arc is a 
portion of the circumference. 

To find the length of the arc, we can determine the 
circumference of the circle, and take a portion of it. 

C = 2πr = 2π (4) = 8π
Since the arc is one-fourth of the circle, the length 
of the arc is: 1

4
(8π ) = 2π



Length	
  of	
  an	
  Arc	
  
The length of an arc is equal to the 
circumference of its circle times the fractional 
part of the circle determined by the arc. 

Length of  PQ! =
mPQ!

360

!

"
#
#

$

%
&
&πd

where d is the diameter and        is measured 
in degrees.  

PQ!



Find the length of a 40o arc of a circle with an 
18-cm radius. 

C = 2πr = 2π (18) = 36π

40o arc is 40/360 or 1/9 of 
the circle  

Length of arc AB = 1/9(circumference) 

=
1
9
(36π ) = 4π



Homework	
  	
   p.501: 5, 6, 9, 12, 15  





Objec&ve	
  

Students will be able to find the 
area of circles, sectors, and 
segments.  

Circles Test on Thursday!!!  



Area	
  of	
  a	
  Circle	
  

A = πr2 

1) Find the area of a circle whose diameter is 10. 

A = π(5)2  
= 25π sq units  

where r is the radius  

The radius is half the diameter, so r = 5 

2) Find the circumference of a circle whose area is 
49π sq units. 

49π = π(r)2  
7 = r  

A = π(r)2  C = 2πr 
 = 2π(7) 
 = 14π 



Area	
  of	
  a	
  Sector	
  
A sector of a circle is a region 
bounded by two radii and an arc of 
the circle. 

Find the area of a sector with a radius of 12 and a 
45o arc. 

**Hint:  think about how we find arc length  

A = π(12)2 
= 144π 

45o arc is 45/360 or 1/8 
of the circle  

A = 1
8
(144π ) = 18π sq units 



Area	
  of	
  a	
  Sector	
  
The area of a sector of a circle is equal to the 
area of the circle times the fractional part of 
the circle determined by the sector’s arc. 

Area of sector =
mHP!

360

!

"
#
#

$

%
&
&πr

2

where r is the radius and        is measured in 
degrees.  

HP!



Area	
  of	
  a	
  Segment	
  
A segment of a circle is a region 
bounded by a chord of the circle and 
its corresponding arc. 

The measure of the arc of the segment        is 90.  The 
radius of the circle is 10.  Find the area of the segment. 

AB!

Draw radii to the endpoints of AB, forming sector 
AOB. 

Area of segment = area of sector AOB – 
area of rAOB  

=
mAB!

360

!

"
#
#

$

%
&
&πr

2 −
1
2
bh =

90
360
!

"
#

$

%
&π (102)−

1
2
(10)(10) = 25π −50



Homework	
   p.539: 1, 7, 9, 11, 13, 14 (a-e)  







Objec&ve	
  

Students will be able to write equations 
that correspond to circles.  

Circles Test on Thursday!!! 
 
REACH EOY performance task next Monday  



Circle	
  Formula	
  
The equation of a circle is based on the distance 
formula and the fact that all points on a circle are 
equidistant from the circle’s center. 

The equation of a circle 
whose center is (h, k) 
and whose radius is r is  

(x – h)2 + (y – k)2 = r2 



1) Find the equation of a circle whose center is 
(1, 5) and whose radius is 4. 

(x – 1)2 + (y – 5)2 = 42 
(x – 1)2 + (y – 5)2 = 16 

2) Find the center and radius of the graph of 
(x – 2)2 + (y + 7)2 = 64. 

center:  (2, -7)  

radius:  8 



3) Is x2 – 8x + y2 – 10y = 8 an equation of a 
circle? 

**Need to complete the square 
x2 – 8x + y2 – 10y = 8  
x2 – 8x + ____ + y2 – 10y + ____  = 8  

**Need to figure out what to add to x’s and y’s to 
form two perfect square trinomials; (b/2)2 

x2 – 8x + 16 + y2 – 10y + 25  = 8 + 16 + 25  
x2 – 8x + 16 + y2 – 10y + 25  = 49  

**Write as factors 
(x – 4)2 + (y – 5)2 = 49  
Yes; the center is (4, 5) and the radius is 7 



Homework	
   p.635: 3, 4, 11, 14, 15  




