Connecticut Curriculum Design Unit Planning Organizer
Geometry
Unit 1: Transformations and the Coordinate Plane
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

	Experiment with transformations in the plane.
Understand similarity in terms of similarity transformations.





	Priority and Supporting CCSS
	Explanations and Examples*

	CC.9-12.G.CO.1 Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along a line, and distance around a circular arc.
	

	CC.9-12.G.CO.4 Develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and line segments.
	Students may use geometry software and/or manipulatives to model transformations. Students may observe patterns and develop definitions of rotations, reflections, and translations.


	CC.9-12.G.CO.2 Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation versus horizontal stretch).
	Students may use geometry software and/or manipulatives to model and compare transformations.


	CC.9-12.G.CO.3 Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.
	Students may use geometry software and/or manipulatives to model transformations.


	CC.9-12.G.CO.5 Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry software. Specify a sequence of transformations that will carry a given figure onto another.
	Students may use geometry software and/or manipulatives to model transformations and demonstrate a sequence of transformations that will carry a given figure onto another.


	CC.9-12.G.GPE.5 Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or perpendicular to a given line that passes through a given point).
	Lines can be horizontal, vertical, or neither.

Students may use a variety of different methods to construct a parallel or perpendicular line to a given line and calculate the slopes to compare the relationships.

	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.

	CC.9-12.G.GPE.6 Find the point on a directed line segment between two given points that partitions the segment in a given ratio.
	Students may use geometric simulation software to model figures or line segments.

Examples:
· Given A(3, 2) and B(6, 11), 
· Find the point that divides the line segment AB two-thirds of the way from A to B.

The point two-thirds of the way from A to B has x-coordinate two-thirds of the way from 3 to 6 and y coordinate two-thirds of the way from 2 to 11.

So, (5, 8) is the point that is two-thirds from point A to point B.

· Find the midpoint of line segment AB.

	CC.9-12.G.GPE.7 Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula.*
	Students may use geometric simulation software to model figures.




	
Concepts
What Students Need to Know
	Skills
What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· precise definitions
· angle
· circle
· perpendicular line
· parallel line
· line segment
	· KNOW
	1

	· definitions
· rotations
· reflections
· translations
	· DEVELOP
	3

	· definition of similarity
· meaning of similarity
· similarity transformations
	· USE
· EXPLAIN
· USE
	3
2
3

	· slope criteria for 
· parallel lines
· perpendicular lines
· geometric problems
	· PROVE and USE


· SOLVE
	5 and 3


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—
Representing and combining transformations http://map.mathshell.org/materials/lessons.php?taskid=223&subpage=concept
Finding Equations of Parallel and Perpendicular Lines http://map.mathshell.org/materials/download.php?fileid=703




	Unit Assessments
The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	1) A line segment has endpoints A (3, 0) and B (7, -3).  Determine the coordinates of the endpoint of the segment when rotated 90 degrees counterclockwise about endpoint A.  Explain how found your answer.

Answer: Student correctly determines the endpoint of the image as B’ (6,4) and explains this is the image under a translation of four units up and three units right corresponding to the negative reciprocal of the slope of the given segment.

	2) Given Triangle DEF in the coordinate plane below, perform each transformation below on the original triangle, Triangle DEF:
Dilate Triangle DEF using Point D as the center of the dilation and scale factor 3/2.
Rotate Triangle DEF 90o counterclockwise about Point D.
[image: ]By what factor would the image of segment DE under the rotation need to be multiplied to produce a segment congruent in length to the image of segment DE under the dilation?









Answer: Student performs dilation with correct center and scale factor AND correctly rotates the triangle using the given center AND answers that the image of the segment under the rotation would need to be multiplied by the original scale factor (3/2 or 1.5) to produce the image of the same segment under the dilation.














	3) Given Rectangle DEFG in the figure below, Describe the rotation that carries the figure onto itself?

[image: ]



Answer:  360o rotation counterclockwise (or clockwise) around Point D.








4)  Given Trapezoid PQRS in the figure below, which series of rotations described below carries the figure onto itself?

[image: ]
A)  A 90o rotation clockwise around Point P, followed by a 270o rotation counterclockwise.
	
B)  A 90o rotation clockwise around Point P, followed by a 180o rotation clockwise around Point P.
	
C)  A 90o rotation clockwise around Point P, followed by a 270o rotation counterclockwise around Point P, followed by a 90o 	    rotation clockwise around Point P.	
D)  A 90o rotation clockwise around Point P, followed by a 270o rotation counterclockwise around Point P, followed by a 180o rotation clockwise around Point P. *






	5) Circle A is centered at (-3, -2) and has radius 4.  Describe the steps necessary to reflect Circle A about the x-axis.

Answer: Student describes an appropriate method to reflect the circle about the x-axis.  Examples could include but are not necessarily limited to:
· reflect the center and one point on the circle about the x-axis and construct a circle given its center and one point.
· reflect the center of the circle about the x-axis and construct a circle given its center and radius
· reflect two points contained on a diameter of the circle about the x-axis and construct a circle given coordinates of a diameter


	6) Lines l and m are perpendicular.  If the system is rotated 30 degrees about its point of intersection, the slope of the image of line l will have slope of ½.

What will be the slope of the image of line m?  Explain the reasoning that leads to your answer.

Answer: The slope of the image of line m will be -2 with an explanation that  justifies their response indicating that rotations preserve angular measure and therefore the images of the lines will be perpendicular (thus negative reciprocal slopes).


	7) Given segment AB with endpoints (-3, 2) and (9, 5), determine the equation of line m perpendicular to segment AB at a point P, two thirds of the way from A to B.

Answer: Student correctly identifies the coordinates of P as (5,4) and uses this to determine the equation (y-4) = -4(x-5) – equivalent representations acceptable; overt naming of coordinates of P is not a necessary reporting standard for full credit.









	8) Given quadrilateral ABCD with the following vertices: A(-2, 3), B(1,6), C(5,2) and D(2, -1)

Part A: Determine what type of quadrilateral ABCD is. Be as specific as possible. Support your answer with sufficient  mathematical reasoning

Part B: Find the perimeter of the quadrilateral.

Answer: 
Part A – Student identifies the quadrilateral as a rectangle and provides evidence of perpendicular lines and opposite sides equal in length.

Part B -  Student finds perimeter (14)


	9) Write the equation of a line passing through the point (-7, -4) perpendicular to the line y = ½ x + 9

	Answer:  y = -2x – 18
 















	10)   Given the figure below, determine whether or not line A is perpendicular to line B

      Show the work that leads to your conclusion.


[image: ]


Answer: Student correctly concludes that the two lines are not perpendicular with an explanation that includes the slopes are not negative reciprocals of each other.










	11)   Given segment AB with endpoints, A (-2, 7) and B (4, -3)

Part A: Determine the coordinates of the point located 3/5 of the way from point B to point A.

            Answer: Student correctly identifies the coordinates of the point at (0.4, 3).


          Part B: determine the midpoint of segment AB.

           Answer: Student correctly identifies the coordinates of the midpoint as (1, 2).



	12)   A triangle has a base with endpoints at P(-1, 3) and R(-4, 7). The height of the triangle is 6 units. What is the area of the triangle?

Answer: 15 square units 


	Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)

[bookmark: _GoBack]Square:     http://map.mathshell.org/materials/download.php?fileid=792




1
Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.
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