DRAFT-Geometry Unit 5: Circles With and Without Coordinates

	Geometry 
Unit 5 Snap Shot

	Unit Title
	Cluster Statements
	Standards in this Unit

	Unit 5
Circles With and Without Coordinates

	· Understand and apply theorems about circles
· Find arc lengths and areas of sectors of circles
· Translate between the geometric description and the equation for a conic section

· Use coordinates to prove simple geometric theorems algebraically
· Apply geometric concepts in modeling situations
	· G.C.1
· G.C.2
·  (
additional
)G.C.3
· G.C.5
· G.GPE.1
· G.GPE.4 (major)
· G.MG.1★ (major)



PARCC has designated standards as Major, Supporting or Additional Standards.  PARCC has defined Major Standards to be those which should receive greater emphasis because of the time they require to master, the depth of the ideas and/or importance in future mathematics. Supporting standards are those which support the development of the major standards.  Standards which are designated as additional are important but should receive less emphasis.

Overview
The overview is intended to provide a summary of major themes in this unit.

In this unit students prove basic theorems about circles, such as a tangent line is perpendicular to a radius, 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 use the distance formula to write the equation of a circle when given the radius and the coordinates of its center. Given an equation of a circle, they draw the graph in the coordinate plane.








Teacher Notes
The information in this component provides additional insights which will help the educator in the planning process for the unit.
The algebraic techniques developed in Algebra I can be applied to study analytic geometry.  Geometric objects can be analyzed by the algebraic equations that give rise to them.  Some basic geometric theorems in the Cartesian plane can be proven using algebra.





Enduring Understandings
Enduring understandings go beyond discrete facts or skills. They focus on larger concepts, principles, or processes.  They are transferable and apply to new situations within or beyond the subject.  Bolded statements represent Enduring Understandings that span many units and courses.  The statements shown in italics represent how the Enduring Understandings might apply to the content in 
Unit 5 of Geometry.

· Objects in space can be transformed in an infinite number of ways and those transformations can be described and analyzed mathematically.
· All circles are similar.
· Relationships exist between central, inscribed, and circumscribed angles and the arcs they intercept.

· Representations of geometric ideas and relationships allow multiple approaches to geometric problems and connect geometric interpretations to other contexts.
· Properties of geometric objects can be analyzed and verified through geometric constructions.
· Circles can be represented algebraically.

· Judging, constructing, and communicating mathematically appropriate arguments are central to the study of mathematics.
· A valid proof contains a sequence of steps based on principles of logic.


Essential Question(s)
A question is essential when it stimulates multi-layered inquiry, provokes deep thought and lively discussion, requires students to consider alternatives and justify their reasoning, encourages re-thinking of big ideas, makes meaningful connections with prior learning, and provides students with opportunities to apply problem-solving skills to authentic situations. Bolded statements represent Essential Questions that span many units and courses.  The statements shown in italics represent Essential Questions that are applicable specifically to the content in Unit 5 of Geometry.

· How is visualization essential to the study of geometry?
· How does the concept of similarity connect to the study of circles?

· How does geometry explain or describe the structure of our world?
· How do relationships between angles and arcs enhance the understanding of circles?

· How can reasoning be used to establish or refute conjectures?
· What is the role of algebra in proving geometric theorems?




Equation of a Circle










Possible Student Outcomes 
The following list provides outcomes that describe the knowledge and skills that students should understand and be able to do when the unit is completed. The outcomes are often components of more broadly-worded standards and sometimes address knowledge and skills necessarily related to the standards. The lists of outcomes are not exhaustive, and the outcomes should not supplant the standards themselves.  Rather, they are designed to help teachers “drill down” from the standards and augment as necessary, providing added focus and clarity for lesson planning purposes. This list is not intended to imply any particular scope or sequence.
G.C.1     Prove that all circles are similar. (additional)

The student will:
· prove that all circles are similar.

G.C.2     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. (additional)

The student will:
· identify and describe relationships among inscribed angles, radii, and chords.
· understand the relationship between central, inscribed, and circumscribed angles.
· understand that an inscribed angle intercepting a semicircular arc is a right angle.
· determine that the tangent to a circle is perpendicular to a radius drawn to the point of tangency. 
· recognize that two tangents from the same exterior point are congruent.
· recognize that if two chords intersect in a circle, then the products of the measures of the chord segments are equal.
· recognize that if two secants intersect in the exterior of a circle, then the product of the measures of one secant segment and its external secant segment is equal to the product of the measures of the other secant segment and its external secant segment.
· recognize that if a tangent and a secant intersect in the exterior of a circle, then the square of the measure of the tangent is equal to the product of the measures of the secant and its external secant segment.





G.C.3     Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a quadrilateral
               inscribed in a circle. (additional)

The student will:
· construct a circle inscribed in a triangle using the point of concurrency of the angle bisectors.
· construct a circle circumscribed about a triangle using the point of concurrency of the perpendicular bisectors.
· prove that the opposite angles of a quadrilateral inscribed in a circle are supplementary. 

G.C.5     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. (additional)

              Note: 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 not 
             intended that it be applied to the development of circular Trigonometry in this course.

The student will:
· 
use similarity to derive the fact that the length of the arc intercepted by an angle is proportional to the radius. 
· identify the constant of proportionality as the radian measure of the angle.
· define one radian as the angle measure when the arc length and radius of a circle are equal. 
· derive the formula for the area of a sector of a circle.

G.GPE.1     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. (additional)

The student will:
· derive the equation of a circle using the Distance Formula or Pythagorean Theorem. 
· convert the standard form of the equation of a circle to center-radius form.





G.GPE.4     Use coordinates to prove simple geometric theorems algebraically; for example prove or disprove that the
                   point (1, √3) lies on the circle centered at the origin and containing the point (0, 2). (major)

                  Note: Include simple proofs involving circles.

The student will:
· complete coordinate proofs involving circles.


G.MG.1     Use geometric shapes, their measures, and their properties to describe objects. (e.g., modeling a tree trunk or
                  a human torso as a cylinder). ★(major)

                  Note: Focus on situations in which the analysis of circles is required.

The student will:
· apply properties of circles to modeling situations. 














Possible Organization/Groupings of Standards
The following charts provide one possible way of how the standards in this unit might be organized.  The following organizational charts are intended to demonstrate how some standards will be used to support the development of other standards.  This organization is not intended to suggest any particular scope or sequence.

	Geometry 

	Unit 5:Circles With and Without Coordinates 

	Topic #1
Properties of a Circle 

	The standards listed to the right should be used to help develop Topic # 1

	G.C.1     Prove that all circles are similar. (additional)

G.C.2     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. (additional)

G.C.3     Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a 
               quadrilateral inscribed in a circle. (additional)

G.C.5     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. (additional)

              Note: 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 not intended that it be applied to the development of circular Trigonometry in this 
              course.








	Geometry 

	Unit 5:Circles With and Without Coordinates 

	Topic #2
Equation of a Circle and Coordinate Proofs

	The standards listed to the right should be used to help develop Topic # 2

	G.GPE.1     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. (additional)

G.GPE.4      Use coordinates to prove simple geometric theorems algebraically.; 
                    for example prove or disprove that the point (1, √3) lies on the circle centered at the origin and 
                    containing the point (0, 2). (major)

                  Note: Include simple proofs involving circles.




	Geometry 

	Unit 5:Circles With and Without Coordinates 

	Topic #3
Modeling with Circles

	The standards listed to the right should be used to help develop Topic #3

	G.MG.1     Use geometric shapes, their measures, and their properties to describe objects. (e.g., modeling a 
                  tree trunk or a human torso as a cylinder). ★(major)

                  Note: Focus on situations in which the analysis of circles is required.









Connections to the Standards for Mathematical Practice
This section provides examples of learning experiences for this unit that support the development of the proficiencies described in the Standards for Mathematical Practice.  These proficiencies correspond to those developed through the Literacy Standards. The statements provided offer a few examples of connections between the Standards for Mathematical Practice and the Content Standards of this unit. The list is not exhaustive and will hopefully prompt further reflection and discussion.

In this unit, educators should consider implementing learning experiences which provide opportunities for students to:

1. Make sense of problems and persevere in solving them.
· Explain correspondence between algebraic and geometric representations of circles.
· Apply their knowledge of various geometric shapes and properties to help build an understanding of the properties of circles.

2. Reason abstractly and quantitatively.
· Apply appropriate properties of circles in real world settings.

3. Construct Viable Arguments and critique the reasoning of others.
· Complete proofs about circles.
· Generalize properties of circles to prepare for formal arguments.
· Use what they know about translations and dilations to proof that all circles are similar.

4. Model with Mathematics.
· Use the properties of circles to model and analyze real world objects.

5. Use appropriate tools strategically.
· Use construction tools to analyze geometric properties of figures. 
· Use dynamic software to explore and derive geometric properties.

6. Attend to precision.
· Develop the definition of a radian.
· Use proper vocabulary such as chord, secant, tangent, arc length, sector when discussing circles.


7. Look for and make use of structure.
· Use the structure of the equation of a circle given in standard form for clues on how to rewrite it and center-radius form.
· Analyze drawings of circles which include chords, secants and tangents to determine which theorems apply.

8. Look for and express regularity in reasoning.
· Connect the relationship between inscribed angles and arcs with right angles and semicircular arcs. 
· 
Recognize that the radian measure of an angle is .





















Content Standards with Essential Skills and Knowledge Statements and Clarifications/Teacher Notes 
The Content Standards and Essential Skills and Knowledge statements shown in this section come directly from the Geometry framework document. Clarifications and teacher notes were added to provide additional support as needed. Educators should be cautioned against perceiving this as a checklist.  
Formatting Notes
· Red Bold- items unique to Maryland Common Core State Curriculum Frameworks
· Blue bold – words/phrases that are linked to clarifications
· Black bold underline- words within repeated standards that indicate the portion of the statement that is  emphasized at this point in the curriculum or words that draw attention to an area of focus
· Black bold- Cluster Notes-notes that pertain to all of the standards within the cluster
· Green bold – standard codes  from other courses that are referenced and  are hot linked to a full description

	Standard
	Essential Skills and Knowledge

	Clarification/Teacher Notes

	G.C.1 Prove that all circles are similar.

	1. See the skills and knowledge that are stated in the Standard.

	• In general, two figures are similar if there is a set of transformations  
  that will move one figure exactly covering the other. To prove any two 
  circles are similar, only a translation (slide) and dilation (enlargement or
  reduction) are necessary. This can always be done by using the 
  differences in the center coordinates to determine the translation and 
  determining the quotient of the radii for the dilation.

Example 
Show that circle C with center (–1, 2) and radius 3 is similar to circle D with center (3, 4) radius 5.
To transform circle C to the larger circle D we only need to find the translation for the center and the enlargement ratio for the radius. The translation is to slide the center 4 units to the right and two units up. To enlarge circle C to the same radius as D, the enlargement ratio is the quotient of the radii: 5/3.


	G.C.2 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.
	1. See the skills and knowledge that are stated in the Standard.
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	G.C.3 Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a quadrilateral inscribed in a circle.
	· Ability to use concurrence of perpendicular bisectors and angle bisectors for the basis of the construction

	The properties of angles for a quadrilateral inscribed in a circle refers to:
“ A quadrilateral inscribed in a circle has opposite angles supplementary.”

	G.C.5 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.

Note: 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 not intended that it be applied to the development of circular Trigonometry in this course.

	1. See the skills and knowledge that are stated in the Standard.

	To derive the fact that the arc intercepted by an angle is proportional to the radius
· Give students circles of different radii. 
· Discuss that all of the circles are similar. 
· Draw central angles of the same measure in each of the circles. 
·  Have students measure the arc length that the angle intercepts.
·  Ask students to write the ratio of the arc length to the radius for each circle.
· Since the angles are the same size they have the same measure. The ratio of the arc length to the radius gives the radian measure of the angle.
[image: ]To derive the formula for area of a sector:


	G.GPE.1 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.

	1. See the skills and knowledge that are stated in the Standard.

	[image: ]
The second part of this standard refers to solving problems such as those shown in the following example.
[image: ]

	G.GPE.4 Use coordinates to prove simple geometric theorems algebraically.; for example prove or disprove that the point 
(1, √3) lies on the circle centered at the origin and containing the point (0, 2).

Note: Include simple proofs involving circles.




	· Ability to connect experience with coordinate proofs from  Unit 4 to circles 

	Students can write the equation of the circle being described and then use substitution to demonstrate the coordinate of the given point satisfy the equation of the given circle thus proving that the point lies on the circle. 

	G.MG.1 Use geometric shapes, their measures, and their properties to describe objects. (e.g., modeling a tree trunk or a human torso as a cylinder). ★
Note: Focus on situations in which the analysis of circles is required.

	· Ability to connect experiences from Unit 2 and Unit 3 with two- dimensional and  three-dimensional shapes to circles

	Apply geometric properties of circles to solve modeling problems.

















Vocabulary/Terminology/Concepts
The following definitions/examples are provided to help the reader decode the language used in the standard or the Essential Skills and Knowledge statements.  This list is not intended to serve as a complete list of the mathematical vocabulary that students would need in order to gain full understanding of the concepts in the unit. 
	Term
	Standard
	Definition

	Radian
	G.C.5 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.
	
The radian measure  of a central angle of a circle  is defined to be 


 





[image: http://t2.gstatic.com/images?q=tbn:ANd9GcScM-vMuiH6PnvPYqmVbf4_Xc_j0m1xz_PzNTfDZL6nW5sDqH4rHyFZiCp6]










	Complete the square 
	G.GPE.1 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.

	Example of how to use the  “Completing the Square” technique to find the center and radius of a circle given its equation
Problem

Find the center and radius of the circle given by.
Solution 

The equation of a circle can be expressed as  

The task is to take given equation  and convert it to this format using the technique referred to as “Completing the Square”.
Step 1:    Rearrange the terms using the commutative property along with the addition 
                property of equality 


Step 2:    Replace the question marks with numbers whose values make each expression
                inside parentheses a perfect square trinomial. This value is determined by 

                 
                (This process is where this  technique gets the name “Completing the Square”) 
                To keep the new expression equivalent to the previous expression the new 
                amount added to the left side must  also be added to the right side of the 
                equation. 

			
Step 3:     Write the trinomials that are in parentheses as “Perfect Square” and simplify the 
                 right side of the equation.

			

Step 4:     The center of the circle is  and the radius of the circle is the square root of 4 
                 or 2. 



Progressions from the Common Core State Standards in Mathematics
For an in-depth discussion of overarching, “big picture” perspective on student learning of the Common Core State Standards please access the documents found at the site below. 

http://ime.math.arizona.edu/progressions/

To see what the Geometry standards in the Common Core State Curriculum Standards for High School mathematics progress from refer to the document below.
http://commoncoretools.files.wordpress.com/2012/06/ccss_progression_g_k6_2012_06_27.pdf



Vertical Alignment
Vertical alignment provides two pieces of information:
· A description of prior learning that should support the learning of the concepts in this unit
· A description of how the concepts studied in this unit will support the learning of other mathematical concepts.
	Previous Math Courses or Previous Units
	Geometry Unit 5 
	Future Mathematics 

	Concepts developed in previous mathematics course/units which serve as a foundation for the development of the “Key Concept”
	Key Concept(s)
	Concepts that a student will  study in future mathematics courses for which this “Key Concept” will be a foundation.

	In 8th grade, students:
· learn that two-dimensional figures are similar if one can be obtained by rotating, reflecting translating and/ or dilating the other to get the first figure.
In Unit 2 of Geometry, students:
· use the definition of similarity in terms of similarity transformations to decide if two figures were similar.

	G.C.1 Prove that all circles are similar.
	

	In 4th grade, students:
· learn the concept of angle measure in degrees.
	G.C.2 Identify and describe relationships among inscribed angles, radii, and chords. 
	In future mathematics courses, students:
· will use the relationships established by this standard in more complex modeling situations.

	In 5th grade, students:
· classify two-dimensional shapes based on their properties.
In 7th grade, students:
· use facts about supplementary and complementary angles to solve problems.

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


	In future mathematics courses, students:
· will use the relationships established by this standard in more complex modeling situations. 

	In 4th grade, students:
· learn the concept of angle measure in degrees.
In 7th  grade, students:
· use formulas for the area and circumference of a circle to solve problems.
In 8th grade, students:
· describe a sequence that exhibits the similarity between two similar two-dimensional figures.


	G.C.5 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.
	In Algebra II, students will:
· understand radian measure of an angle as the length of the arc on the unit circle subtended by the angle.

	In 8th grade, students :
· applied the Pythagorean Theorem to find the distance between two points in a coordinate system.
In Algebra I, students:
· write functions defined by expressions in different but equivalent forms to reveal and explained different properties of the function.
· use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the graph, and interpret these in terms of a context.

	G.GPE.1 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.

	In Algebra II, students will:
· derive the formula of a parabola given a focus and directrix.

	In 6th grade, students:
· draw polygons in the coordinate plane given coordinates for the vertices.
· use coordinates to find the length of a side joining points with the same first coordinate or the same second coordinate. 

In 7th  grade ,students :
· use the formulas for the area and circumference of a circle to solve problems.

	G.GPE.4 Use coordinates to prove simple geometric theorems algebraically.; for example prove or disprove that the point 
(1, √3) lies on the circle centered at the origin and containing the point (0, 2).

	In future mathematics courses, students will:
· continue to use coordinates to establish relationships between parts of figures drawn on the coordinate plane.

	In 7th grade, students:
· solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms. 

	G.MG.1 Use geometric shapes, their measures, and their properties to describe objects. (e.g., modeling a tree trunk or a human torso as a cylinder). ★
	In future mathematics courses, students will:
· continue to use the attributes of circles to establish a plan for modeling situations involving circular objects. 



















Common Misconceptions
This list includes general misunderstandings and issues that frequently hinder student mastery of concepts regarding the content of this unit.
	Topic/Standard/Concept
	Misconception
	Strategies to Address Misconception 

	Secant and Tangent Lines/G.C.2 
	Students have trouble distinguishing between a tangent to a circle and a secant line. 
	[bookmark: content]A line intersecting a circle in two places is referred to as a secant.  The portion of the secant contained within the circle is called a chord.
[image: http://math.info/image/33/chord_secant_tangent.gif]
If a line intersects a circle at only a single point, it is called a tangent.  


	Central Angles and Inscribed Angles /G.C.2
	Students have trouble understanding the difference between a central angle and an inscribed angle.
	Definitions
1 - A central angle of a circle is an angle whose vertex is located at the center of the circle. Angle BOC in the figure below. 

2 - An inscribed angle is an angle whose vertex is on a circle and whose sides each intersect the circle at another point. Angle CAB in the figure below. 
[image: definition of central and inscribed angles in a circle.]

Clue students in that central angles bend at the center. Try this as a memory device to help students remember the correct definition for central angles. 
Also help students remember that inscribed angles bend on the circle. Just like all other inscribed figures meet on the circle.









Model Lesson Plan(s)
The lesson plan(s) have been written with specific standards in mind.  Each model lesson plan is only a MODEL – one way the lesson could be developed.  We have NOT included any references to the timing associated with delivering this model.  Each teacher will need to make decisions related to the timing of the lesson plan based on the learning needs of students in the class. The model lesson plans are designed to generate evidence of student understanding. 
This chart indicates one or more lesson plans which have been developed for this unit.  Lesson plans are being written and posted on the Curriculum Management System as they are completed.  Please check back periodically for additional postings. 
	Standards Addressed
	Title
	Description/Suggested use

	
	
	



Lesson Seeds
The lesson seeds have been written particularly for the unit, with specific standards in mind.  The suggested activities are not intended to be prescriptive, exhaustive, or sequential; they simply demonstrate how specific content can be used to help students learn the skills described in the standards. They are designed to generate evidence of student understanding and give teachers ideas for developing their own activities. 
This chart indicates one or more lesson seeds which have been developed for this unit.  Lesson seeds are being written and posted on the Curriculum Management System as they are completed.  Please check back periodically for additional postings.

	Standards Addressed
	Title
	Description/Suggested use

	
	
	









Sample Assessment Items
The items included in this component will be aligned to the standards in the unit.

	Topic
	Standards Addressed
	Link
	Notes

	Modeling with Circles
	G.MG.1
	http://illustrativemathematics.org/illustrations/40

	This site contains a modeling task related to circles.

	Modeling with Circles
	G.MG.1
	http://illuminations.nctm.org/Lessons/CirclePack/SodaCans/SodaCans-AS-Shelf.pdf

	[bookmark: OLE_LINK1]This site contains a modeling task related to circles.

	Modeling with Circles
	G.MG.1
	http://sampleitems.smarterbalanced.org/itempreview/sbac/index.htm

	This is a link to Smarter Balance sample task which addresses concepts connected to circles.

	Circles and coordinates
	G.GPE.4
	http://sampleitems.smarterbalanced.org/itempreview/sbac/index.htm

	This is a link to Smarter Balance sample task which addresses concepts connected to circles.

	Circles and coordinates
	G.GPE.4
	http://sampleitems.smarterbalanced.org/itempreview/sbac/index.htm

	This is a link to Smarter Balance sample task which addresses concepts connected to circles.













Resources
This section contains links to materials that are intended to support content instruction in this unit.

	Topic
	Standards Addressed
	Link
	Notes

	Tangent Lines and the Radius of a Circle 
	G.C.2
	http://illustrativemathematics.org/illustrations/963

	The task at this site presents a foundational result in geometry, presented with deliberately sparse guidance in order to allow a wide variety of approaches. Teachers should feel free to provide additional scaffolding to encourage solutions or thinking in one particular direction. 

	Construction of a circle inscribed in a triangle 
	G.C.3
	http://www.mathsisfun.com/geometry/construct-triangleinscribe.html


	This site contains a video which demonstrates how to inscribe a circle in a triangle using just a compass and a straightedge.

	Construction of a circle inscribed in a triangle
	G.C.3
	http://www.mathsisfun.com/geometry/construct-trianglecircum.html

	This site contains a video which demonstrates how to circumscribe a circle on a triangle using just a compass and a straightedge.

	Incenter
	G.C.3
	http://illustrativemathematics.org/illustrations/507

	This task can be implemented in a variety of ways. For a class with previous exposure to the incenter or angle bisectors, part (a) could be a quick exercise in geometric constructions. Alternatively, this could be part of a full introduction to angle bisectors, culminating in a full proof that the three angle bisectors are concurrent.


	Radians
	G.C.5
	Lesson 6.7A pages CC27-CC28
http://holtmcdougal.hmhco.com/hm_data/pdf/states/TN/math/Larson_CC_GE_SE.pdf

	The purpose of this lesson is to engage students in geometric modeling, and in particular to deduce algebraic relationships between variables stemming from geometric constraints.

	Equations of Circles
	G.GPE.1
	http://map.mathshell.org/materials/download.php?fileid=1202

	This lesson is intended to help you assess how well students are able to:
· use the Pythagorean Theorem to derive the equation of a circle.
· translate between the geometric features of circles and their equations.

	Modeling with Circles
	G.MG.1
	http://threeacts.mrmeyer.com/carcaravan/

	This site contains an open-ended task created by Dan Meyer  related to circles.

	All Topics
	All standards
	http://www.ccsstoolbox.org/

	Check this site periodically for new additions.
Click on:
· Resources for Implementation
· PARCC Prototyping Project
· High School Tasks
· Name of the task

	All Topics
	All standards
	http://nsdl.org/commcore/math?id=HS.F

	This is a link to the NSDL Math Common Core Collection contains digital learning objects that are related to specific Math Common Core State Standards. 

	All Topics
	All standards
	https://www.desmos.com/

	This is a link to an online graphing calculator that has many different types of applications.

	All Topics
	All standards
	http://insidemathematics.org/index.php/high-school-geometry


	This link will take you to a collection of many different resources aligned to CCSS Geometry.  Check back periodically for new additions to the site. 

	All Topics
	All standards
	http://www.parcconline.org/samples/mathematics/high-school-mathematics

	This is a link to the PARCC Prototype items. Check this site periodically for new items and assessment information. 

	All Topics
	All standards
	http://www.parcconline.org/sites/parcc/files/PARCCMCFMathematicsNovember2012V3_FINAL.pdf

	This is a link to the PARCC Model Content Frameworks.  Pages 39 through 59 of the PARCC Model Content Frameworks provide valuable information about the standards and assessments. 





PARCC Components
Key Advances from Grades K–8 
According to the Partnership for Assessment of Readiness for College and Careers (PARCC), these standards highlight major steps in a
progression of increasing knowledge and skill. 

PARCC cited the following areas from which the study of the content in Geometry Unit 5 should progress:

· The skills that students develop in Algebra I around simplifying and transforming square roots will be useful when solving problems that involve distance or area and that make use the Pythagorean Theorem. 
· In grade 8, students learned the Pythagorean theorem and used it to determine distances in a coordinate system (8.G.6–8). In high school Geometry, students will build on their understanding of distance in coordinate systems and draw on their growing command of algebra to connect equations and graphs of circles (G-GPE.1). 
· The algebraic techniques developed in Algebra I can be applied to study analytic geometry. Geometric objects can be analyzed by the algebraic equations that give rise to them. Some basic geometric theorems in the Cartesian plane can be proven using algebra. 

Fluency Recommendations
According to the Partnership for Assessment of Readiness for College and Careers (PARCC), the curricula should provide sufficient supports and opportunities for practice to help students gain fluency. PARCC cites the areas listed below as those areas where a student should be fluent. 

G-GPE.4, 5, 7 Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling tool are some of the most valuable tools in mathematics and related fields. 
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1. Central Angle:
A central angleis an angle formed by fo intersecting radi such that
its vertexis at the center of the circe

<40Bis acentral angle.
s intercepted arc s the minor arc from A to 3.
me<A08=50° A 80°

Theorem involsing central angles:
In  circle,or congruent circles, congruent central angles have congruent arcs.
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2. Inscribed Angle:

Aninscribed angle s an angle withits vertex "on’” the circle, formed.

by two intersecting chords.

<4BCis aninscribed angle.
Its intercepted arc is the minor arc from A o C.
m<ABC=30°

B

Special sinuations involving inscrlbed angles:
A
An angle inscribedin a
¢ semcircleisa rightangle.
mmc:%\m@\:%(mm:un"

c

In  circle, inscribed circles that intercept the same
arc are congruent.

100°
A quadilateral inscribed ina circle is called a cyclic
quadilateral.
A ‘The opposite angles in a cyclic
s ST

mﬁ:i\mDCB\,m«y:i\mDAB\

- LmBCB 4 BB

ey = %[Zﬁ[l“) 1807

max+may
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3. Tangent Chord Angle:
An angle formed by an intersecting tangent and chord has is vertes
"on" the circe B

120°

<4BCs an angle fomed by 2 tangent and chord. A
Its intercepted are i the minor ac from.A 1o 5.
m<ABC=60°
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4. Angle Formed Inside of a Circle by

Two Intersecting Chords: B
When two chords intersect "inside" a cixle, four angles are formed.
At the point ofintersection, tw sets of vertcal angles can be seen 700
i the comers of the X that is fored on the picture. Remember: c
Verticalangles are equal

Angle Formed Inside by Two Chords =
% Sum of Intercepted Arcs.

1

m«BED = ={mAC +mBD

Once you have found ONE of these angles, you

automatically know the sizes of the other three by using

‘yourknowledge of vertical angles (being congruent) and

adjacent angles foring a straight line (measures adding.
to180).

170°
A

<BED s formed by two intersecting chords.

Is interceptedarce e BD and CA
[Note: the intercepted arcs belong to the set of vertical
angles]

m<BED:%(70+170) = %(240) =120°

also, m<CEA = 120° (vetical angle)
m<BEC and m<DEA = 60° by straight line.

5. Angle Formed Outside of a Circle by the Intersection of:

“Two Tangents" or “Two Secants" or

'a Tangent and a Secant".

Angle Formed Outside =

The formulas for all THREE of these situations are the same:
Difference of Intercepted Arcs

2
(When subiracting, start with the larger arc)
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5. Angle Formed Outside of a Circle by the Intersection of:
“Two Tangents" or "Two Secants" or “a Tangent and a Secant"

Two Tangents: B
<4BCs fommed by two tangents 0
intersecting outside of circle 0. 2604
The intercepted arcs are minor are AC' and majorarc AC'. These
0 ares together comprise the entire circle.

1 C
m<ABC= (260 100) = 80°

mar i
maABC = —| mAC— mAC]

Special situation for this set up: It can be proven that <4BC and central <40C are supplementary. Thus the angle
formed by the two tangents and its firstintercepted arc also add to 180°.

Two Secants:
<ACEis fomed by two secants
intersecting outside of circle 0.

o et res s i s BDand AE.
m<ACE:E (80-20)=30°

m»xAcE:%\mXE—me\
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a Tangent and a Secant:
<4BDs fommed by a tangent and 2 secant
intersecting outside of circle 0.

The intercepted ares are minor azcs AC’ and AD.
m<ABD:%(100730) =35

maABD = %\ mAD-mAC|
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Full Circle

Area of a Sector

You can work out the Area of a Sector
by comparing its angle to the angle of a
full circle.

Note: I am using radians for the angles.

>
"

(©0/2m)xmxr?
(8/2) x r?

This is the reasoning:

« Acircle has an angle of 27T and an Area of: Tr>
+ So a Sector with an angle of B (instead of 27T) must have an area of: (0/27) x 7r?
« Which can be simplified to: (8/2) x 2

Area of Sector = 15> x 0 x r* (when 0 is in radians)

Area of Sector = %2 x (8 X 7/180) x 1> (when O is in degrees)




image10.png
Circles

A circle is a set of points P in a plane that arc equidistant from a fixed point, called the
center.

Plxy)

Let the distance d(C,P) be the radius r of the circle, the center C(h.k) and P(x.y) be a
point on the circle. Substituting those into the distance formula, we have:

r (x— h)’ +
Squaring both sides = (x=hP +(y=-k)
or

=hy +(y=ky =r"

That is an equation of a circle with center (h,k) and radius r.
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Exampled  Write x> + y? + 6x — 2y = 26 in General Form and find the center of the
circle and its radius.

First group the x's and y’s together and leave a space for completing the squares.
KFH6xt_ ty -2y =26

To complete the square, remember you take half the linear term and square. Be sure to
add those amounts to BOTH sides of the equation.

X H6x+9+y 2y +1=26+9+1
KF46x+9+y 2y +1=36
x+37+(y-17=6

This is a circle with radius 6 and center at (-3, 1) written in General Form.
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