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HS Geometry Fourth Quarter 

Module 5: Circles With and Without Coordinates (25 days) 
Unit 9:  Circles 

In this module students prove and apply basic theorems about circles, such as: a tangent line is perpendicular to a radius theorem, the inscribed angle theorem, and theorems about 
chords, secants, and tangents dealing with segment lengths and angle measures. They study relationships among segments on chords, secants, and tangents as an application of 
similarity. In the Cartesian coordinate system, students explain the correspondence between the definition of a circle and the equation of a circle written in terms of the distance 
formula, its radius, and coordinates of its center. Given an equation of a circle, they draw the graph in the coordinate plane, and apply techniques for solving quadratic equations. 
Students visualize, with the aid of appropriate software tools, changes to a three‐dimensional model by exploring the consequences of varying parameters in the model. 
 
This unit explores properties of circles. Students draw on geometric relationships involving lines, angles, triangles and quadrilaterals as they derive the equation of a circle and 
explore properties of chords, arcs, and angles on circles.  
 
Circle problems provide an opportunity for complex problem‐‐‐solving situations that consolidate many different geometric relationships (MP.2 and MP.4). In developing the 
relationships, students will look for patterns, make conjectures, and then construct logical arguments to justify their conjectures.  Again, allow opportunities for students to share 
their own reasoning and critique the reasoning of others in these problem situations (MP.5).  
 

Big Ideas: 

• All circles are similar. 
• The geometric relationships that come from proving triangles congruent or from proving triangles similar may be used to prove 

relationships between geometric objects. 
• Different relationships among inscribed angles, radii, and chords of a circle, and between the angles of a quadrilateral inscribed in a 

circle are provable using previously proven relationships between geometric objects. 
• A circle drawn in the coordinate plane can be represented by an algebraic equation that is dependent upon the coordinates of the 

center of the circle and the radius of the circle. 
• The relationship between the length of the arc of a circle, the central angle of the circle that intercepts this arc, and the radius of the 

circle. 

Essential 
Questions: 

• What are the different relationships among inscribed angles, radii, and chords of a circle, and of the angles of a quadrilateral inscribed in 
a circle? 

• What is the relationship between the length of the arc of a circle, the central angle of the circle that intercepts this arc, and the radius of 
the circle? 

• What is the area of a sector of a circle? 
• Given the coordinates of the center of the circle and the radius of that circle, what is the equation of the circle? 
• Given an equation for a circle drawn in the coordinate plane, what are the coordinates of the center of the circle and the radius of the 

circle? 



6/12/2013     Page 2 of 5 
 

Vocabulary Circle, radius, diameter, arc, chord, tangent central angles, inscribed angle, circumscribed angle, intercepted arc, radian, sector of a circle, 
coordinate plane 

Standard Common Core Standards Explanations & Examples Comments 

G.C.A.1 A. Understand and apply theorems about circles 
 
Prove that all circles are similar. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Students may use geometric simulation software to model 
transformations and demonstrate a sequence of transformations to 
show congruence or similarity of figures. 
 
G.C.1  Using the fact that the ratio of diameter to circumference is the 
same for circles, prove that all circles are similar. 
 

 

G.C.A.2 A. Understand and apply theorems about circles 
 
Identify and describe relationships among inscribed 
angles, radii, and chords. Include the relationship 
between central, inscribed, and circumscribed angles; 
inscribed angles on a diameter are right angles; the 
radius of a circle is perpendicular to the tangent where 
the radius intersects the circle. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Examples:  

• Given the circle below with radius of 10 and chord length of 
12, find the distance from the chord to the center of the circle.  

 

• Find the unknown length in the picture below. 

                                               
 
G.C.2  Using definitions, properties, and theorems, identify and 
describe relationships among inscribed angles, radii, and chords.  
Include central, inscribed, and circumscribed angles. 
G.C.2  Understand that inscribed angles on a diameter are right angles. 
G.C.2  Understand that the radius of a circle is perpendicular to the 
tangent where the radius intersects the circle. 
 

 

G.C.A.3 A. Understand and apply theorems about circles 
 

Students may use geometric simulation software to make geometric 
constructions. 

As students explore 
relationships involving 
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Construct the inscribed and circumscribed circles of a 
triangle, and prove properties of angles for a 
quadrilateral inscribed in a circle. 
 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

 
G.C.3  Construct inscribed circles of a triangle. 
G.C.3  Construct circumscribed circles of a triangle. 
G.C.3  Using definitions, properties, and theorems, prove properties of 
angles for a quadrilateral inscribed in a circle. 
 

circles, they can return to 
quadrilaterals to prove an 
additional property of 
inscribed quadrilaterals 
(G-C.A.3).  
 
Prove and apply. 
 

++G.C.A.4 A. Understand and apply theorems about circles 
 
Construct a tangent line from a point outside a given 
circle to the circle. 
 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Students may use geometric simulation software to make geometric 
constructions. 
 
 

HONORS ONLY 
 
This standard is an 
immediate extension of 
G.C.A.2 and can be given 
as a homework 
assignment (with an 
appropriate hint). 

G.C.B.5 B. Find arc lengths and areas of sectors of circles 
 
Derive using similarity the fact that the length of the arc 
intercepted by an angle is proportional to the radius, 
and define the radian measure of the angle as the 
constant of proportionality; derive the formula for the 
area of a sector. 
 
HS.MP.2 Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 

Students can use geometric simulation software to explore angle and 
radian measures and derive the formula for the area of a sector. 
 
G.C.5 Use similarity to derive the fact that the length of the arc 
intercepted by an angle is proportional to the radius, identifying the 
constant of proportionality as the radian measure of the angle. 
G.C.5 Find the arc length of a circle. 
G.C.5 Using similarity, derive the formula for the area of a sector. 
G.C.5 Find the area of a sector in a circle. 
 

G-C.B.5 also extends the 
idea of arc length to 
introduce the idea of the 
radian measure of an 
angle. The focus in this 
course should be on 
proportional 
relationships, as radian 
measure can be 
reinforced in a fourth‐
year course. 
 
The expectation is to 
emphasize the similarity 
of all circles. Note that by 
similarity of sectors with 
the same central angle, 
arc lengths are 
proportional to the 
radius. Use this as a basis 
for introducing radian as 
a unit of measure. It is 
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not intended that it be 
applied to the 
development of circular 
trigonometry in this 
course. 
 
 

G.GPE.A.1 A. Translate between the geometric description 
and the equation for a conic section 
 
Derive the equation of a circle of given center and 
radius using the Pythagorean Theorem; complete the 
square to find the center and radius of a circle given by 
an equation. 
 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

Students may use geometric simulation software to explore the 
connection between circles and the Pythagorean Theorem. 

Examples: 

• Write an equation for a circle with a radius of 2 units and 
center at (1, 3). 

• Write an equation for a circle given that the endpoints of the 
diameter are      
(‐2, 7) and (4, ‐8). 

• Find the center and radius of the circle 4x2 + 4y2 ‐ 4x + 2y – 1 = 
0. 

 
G.GPE.1  Use the Pythagorean Theorem to derive the equation of a 
circle, given the center and the radius. 
G.GPE.1  Given an equation of a circle, complete the square to find the 
center and radius of a circle. 
 

Students use coordinates 
to describe and analyze 
circles (G-GPE.A.1 and G-
GPE.B.4).  
 

G.GPE.B.4 B. Use coordinates to prove simple geometric 
theorems algebraically 
 
Use coordinates to prove simple geometric theorems 
algebraically. For example, prove or disprove that a 
figure defined by four given points in the coordinate 
plane is a rectangle; prove or disprove that the point (1, 
√3) lies on the circle centered at the origin and 
containing the point (0, 2). 
 
HS.MP.3 Construct viable arguments and critique the 
reasoning of others. 

Students may use geometric simulation software to model figures and 
prove simple geometric theorems. 

Example: 

• Use slope and distance formula to verify the polygon formed 
by connecting the points      (‐3, ‐2), (5, 3), (9, 9), (1, 4) is a 
parallelogram. 

 
G.GPE.4  Use coordinate geometry to prove geometric theorems 
algebraically; such as prove or disprove that a figure defined by four 
given points in the coordinate plane is a rectangle; prove or disprove 
that the point (1, √3) lies on the circle centered at the origin and 
containing the point (0, 2). 
 

Students use coordinates 
to describe and analyze 
circles (G-GPE.A.1 and G-
GPE.B.4).  
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G.MG.A.1 A. Apply geometric concepts in modeling 
situations 
 
Use geometric shapes, their measures, and their 
properties to describe objects (e.g., modeling a tree 
trunk or a human torso as a cylinder). 

HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

Students may use simulation software and modeling software to 
explore which model best describes a set of data or situation. 

 

 

 

 


