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Geometry
Unit 5: Circles and other Conic Sections

Pacing: 4 weeks + 1 week for reteaching/enrichment
	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.


	Standards Overview

	Understand and apply theorems about circles.

Translate between the geometric description and the equation for a conic section.


	Priority and Supporting CCSS
	Explanations and Examples*

	CC.9-12.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.
	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.
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Find the unknown length in the picture below.




	CC.9-12.G.C.3 Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a quadrilateral inscribed in a circle.
	Students may use geometric simulation software to make geometric constructions.


	CC.9-12.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.
	Students can use geometric simulation software to explore angle and radian measures and derive the formula for the area of a sector.


	CC.9-12.G.C.1 Prove that all circles are similar.
	Students may use geometric simulation software to model transformations and demonstrate a sequence of transformations to show congruence or similarity of figures.


	CC.9-12.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.
	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.



	CC.9-12.G.GPE.2 Derive the equation of a parabola given a focus and directrix.
	Students may use geometric simulation software to explore parabolas.
Examples:
· Write and graph an equation for a parabola with focus (2, 3) and directrix y = 1.


	CC.9-12.G.GPE.4 Use coordinate 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).
	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.




	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· relationships among 
· central angles 
· inscribed angles
· circumscribed angles
· radii
· chords
· tangent
	· Identify
· describe
	1

1

	· length of the arc intercepted by an angle is proportional to the radius
· the radian measure of the angle

· formula for the area of a sector
	· DERIVE (using similarity)

· DEFINE

· DERIVE
	5

1

5

	· equation of circle

· center and radius of a circle
	· DERIVE

· FIND (complete the square)
	5

3


	Essential Questions


	

	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development)
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment.



	Tasks and Lessons from the Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.

	LESSONS—

Geometry problems: Circles and triangles http://map.mathshell.org/materials/lessons.php?taskid=222&subpage=problem 

Inscribing and circumscribing right triangles http://map.mathshell.org/materials/lessons.php?taskid=403&subpage=problem
Modeling: Rolling cups **very integrated lesson http://map.mathshell.org/materials/lessons.php?taskid=428&subpage=problem 

Sectors of circles  http://map.mathshell.org/materials/lessons.php?taskid=441&subpage=concept
Equations of Circles 1 http://map.mathshell.org/materials/download.php?fileid=1202
Equations of Circles 2 http://map.mathshell.org/materials/download.php?fileid=1247


	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.
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Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.

