	Background Information

	Content/Course
	Geometry 

	Unit
	Unit 5:  Circles With and Without Coordinates

	Lesson Title 
	Proving Similar Circles

	Essential Questions/Enduring Understandings Addressed in the Lesson

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


Enduring Understandings
· 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.

· 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.

· 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.



	Focus
Standard(s)  Addressed in This Lesson
	G.C.1 Prove that all circles are similar.  (additional)

	Coherence
Relevance/Connections

	How does this lesson connect to prior learning/future learning and/or other content areas?

Connections to prior learning 
· Transformations and dilations
· Similarity Ratio
· Graphing on a coordinate grid

Connections to future learning
[bookmark: _GoBack]Similarity with any geometric figure, congruent arcs, surface area, etc.

	Rigor

	Procedural Fluency – Constructing circles using a compass and graph paper
Conceptual Understanding – When describing the translations, students demonstrate an ability to use prior knowledge of translations and apply the concept to a new shape (circles).
Modeling – none.

	Student Outcomes 

	The student will:
· This activity will help the students discover the similarities in all circles (by using translations and dilations and be able to prove all circles are similar).

	Summative Assessment
(Assessment of Learning) 

	What evidence of student learning would a student be expected to produce to demonstrate attainment of this outcome?
· Students will determine the requirements for similarity in circles.
· Students will be able to relate similarity of circles to radius proportionality.

	Prior Knowledge Needed to Support This Learning
(Vertical Alignment)
	Students need to know:
· How to graph points in the coordinate plane
· How to construct a line segment from a given point
· How transformations can map one object onto another
· How dilation supports similarity

	Method for determining student readiness for the lesson

	How will evidence of student prior knowledge be determined?  
The warm-up should help the teacher assess prior knowledge of translations.

What will be done for students who are not ready for the lesson?
Review of the warm-up should help remind students how to translate points.  Students who are struggling should be grouped with proficient students.

	Common Misconceptions

	· Incorrectly interpreting the translation (x,y).
· Understanding the dilation ratio.




	Learning Experience

	Standards for Mathematical Practice (SMP)
	Component
	Details

	SMP # 2
Reason abstractly and quantitatively
	Warm Up/Drill

	Sketch a graph or use graph paper.
1. Plot the point (-2, 6), (-2, -1), (3, -1)
2. Connect the points to form a triangle
3. Translate the points using the rule:  
4. Connect the new points to form a triangle
Discuss the solution and notation to set the stage for the activities that follow.

	SMP # 4
Model with Mathematics

SMP # 5
Use appropriate tools strategically


	Activity 1 





	Materials Needed: 
· Compass, Graph Paper, Pencil, 4 colors of paper cut into squares (each student or group of students receives two square of each color)
· Activity cards (pages 6-7) cut up prior to lesson (Laminate?)

Implementation 
· Give each student/group of students a card with a radius and a center on it. Cards with this information are included in this lesson.
· Students should construct that circle on the graph paper included on page 8.  Label this Circle A.
· When they have finished that construction, give the student/group a new card with another center and radius.
· On the same sheet of graph paper, have the students construct the 2nd circle with the new center and radius.  Label this Circle B.


UDL Connections
· UDL 2.5	Illustrate key concepts non-linguistically
· UDL 5.2	Provide appropriate tools for composition and problem solving
· UDL 8.3	Foster collaboration and communication


	SMP # 1
Making sense of problems and persevere in solving them.

SMP # 2 
Reason abstractly and quantitatively

SMP  # 3
Construct viable arguments and the reasoning of others.

	Activity 2
	Materials Needed
· Students’ work from Activity 1

Implementation 
· Students should answer the following questions one at a time on colored construction paper.  After each question is answered, the students will move to place their solution in a similar colored folder or on the teacher’s desk. Discussion should occur after each question and solutions should be chosen randomly for students to defend their answer.  These questions should be used to assess formatively whether students grasp the concepts.  Answer key provided on page 9.

1. (Yellow) What translation would be needed to move the center of circle A onto the center of circle of B.  
2. (White) What dilation needs to occur to Circle A to make it the same size the same size of Circle B?
3. (Blue) What can you conclude about Circle A and B?

· Each group now posts their circles around the room.
· Students are assigned or choose one of the posted graphs and answer the same 3 questions using the 2nd colored square for the circles that they didn’t draw.  Again, turning in and defending their solutions.
· Allow students time to walk around to each group to see the results of the activity.

**Review similarity (figures that have the same shape, but not necessarily the same size, proportional)

4.  Students walk around the room and try to notice what they see about each pair of circles in relation to the definition of similarity.



UDL Connections
· UDL 3.2	Highlight critical features, big ideas, and relationships
· UDL 8.3	Foster collaboration and communication




	
	Closure

	Exit Ticket:  
· (Green) After walking around and looking everyone’s graphs, what can you conclude about each pair of circles?
Students should notice that the circles are similar but may describe it in their own words.
· Collect the exit tickets and then summarize and discuss their thoughts regarding similar circles.




	Supporting Information

	Component
	Details

	Interventions/Enrichments
· Special Education/Struggling Learners
· ELL
· Gifted and Talented

	· Gifted and talented:  Give students cards with the equation of a circle instead of the center and radius.  Have students determine the center and the radius and then complete the activity.
· Special Education/Struggling Learners:  Give cards with only positive coordinates and whole number radius measures.
· Special Education/Struggling Learners:  Instead of having students construct the circles in the coordinate grid, give students 2 different pre-made circles, with the center marked or labeled.  Students can measure the radius of each and determine the similarity proportion.

	Materials
	· Coordinate grid included on page 8

	Technology

	· Optional:  Geometer’s Sketchpad
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Implementation Answer Key
1. (Yellow) What translation would be needed to move the center of circle A onto the center of circle of B.  
Students should describe the number of units the center of circle A must move to match with the center of circle B.  (Mapping)
2. (White) What dilation needs to occur to Circle A to make it the same size the same size of Circle B?
Students should create a numeric ratio in fraction form comparing Circle A to circle B.
3. (Blue) What can you conclude about Circle A and B?
Students should conclude that the 2 circles are similar and describe the characteristics.

Exit Ticket:  (Green) After walking around and looking everyone’s graphs, what can you conclude about each pair of circles?
Hopefully students will conclude that all circles are similar.
image2.wmf

image1.emf

