Lesson Plan: 8.G.A.3 Effects of Transformations on a Coordinate Plane
(This lesson should be adapted, including instructional time, to meet the needs of your students.)

	Background Information

	Content/Grade Level

	Geometry/Grade 8

	Unit/Cluster

	Understand congruence and similarity using physical models, transparencies, or geometry software.

	Essential Questions/Enduring Understandings Addressed in the Lesson


	How do transformations affect the coordinates of a point, line segment, and/or polygon in a coordinate plane? 
What is the difference between rigid and non-rigid transformations?
What is the relationship between an image and pre-image on a coordinate plane?

Transformations create congruent or similar figures in a coordinate plane.


	Standards Addressed in This Lesson



	8.G.A.3 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates. 

It is critical that the Standards for Mathematical Practices are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practices will be evident in every lesson.  The Standards for Mathematical Practices make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.


	Lesson Topic

	Transformations on a coordinate plane

	Relevance/Connections


	8.G.A.1. Verify experimentally the properties of rotations, reflections, and translations:
a. Lines are taken to lines, and line segments to line segments of the same length.
b. Angles are taken to angles of the same measure.
c. Parallel lines are taken to parallel lines.
8.G.A.2. Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.


	Student Outcomes


	Students will be able to discover the effects of transformations on two-dimensional figures using coordinates. 

	Prior Knowledge Needed to Support This Learning



	6.G.A.3 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. Apply the techniques in the context of solving real-world and mathematical problems. 
6.NS.C.6b Understand signs of numbers in order pairs as indicating locations in quadrants of the coordinate planes; recognize when two ordered pairs differ only by signs, the locations of the points are related by reflections across one or both axes. 


	Method for determining student readiness for the lesson

	Use the warm-up as a formative assessment to determine the level of understanding. 



	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up




	Warm-up attachment#1 consists of basic vocabulary needed for the lessons. Students are to fill in the vocabulary necessary to make the statements true. 
Warm-up attachment #2 consists of basic graphing needed for the lessons. Students will name and plot coordinates on a coordinate plane.
Warm-up attachment #3/Pre-assessment: Students will graph and label coordinates, determine quadrants and answer and extension question based on rotations. 

	

	Motivation



	To help students get excited about transformations, students will be able to play an interactive game as a class. Students will produce transformations to capture as many bugs as possible. 
Game link: http://calculationnation.nctm.org
Directions: Click “Guest pass,” Click “Play Games”, scroll down to “Flip-n-Slide” game. Click “Challenge Yourself”
Play and discover as a class for no more than 5 minutes. 

Discussion question:
What do you need to learn to excel at the following game? 
(Create a checklist to post in the classroom to use in conjunction with the closure activity. 

	

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary









	UDL Components:
· Principle I: Representation is present in this activity. Students use prior knowledge as they plot coordinates to discover the rules for transformations. 
· Principle II: Expression is present in this activity. Students can use geo-boards to perform the tasks. 
· Principle III: Engagement is present in this activity. Students have opportunities for collaboration, peer tutoring & support in their small groups as they complete the activity. 

Directions: 
· Divide your class into small groups with 3 or 4 students depending on class size.  If graph paper is needed use attachments 8 and 9.

Task I
· Assign the group Task 1: Patterns of TRANSLATIONS (attachment #4)
· Have students complete Parts A-D for their assigned task. 
· Students can use Geo-boards, and/or graph paper as a resource if needed.
· Once complete, have students share their discoveries in their group.

· Whole class discussion questions/statements led by teacher
· In your discoveries, what transformation(s) leave the x-value the same and why? y-value and why? 
· What would happen if both the x and y values changed?

Task II
· Assign each group Task 2: Patterns of REFLECTIONS (attachment #5)
· Have students complete Parts A-D for their assigned task. 
· Students can use Geo-boards, and/or graph paper as a resource if needed.
· Once complete, have students share their discoveries in their groups.

· Whole class discussion questions/statements led by teacher
· What generalizations do you have for a reflection over the x axis? Why?
· What generalizations do you have for a reflection over the y axis? Why?

Task III
· Assign each group Task 3: Patterns of ROTATIONS (attachment #6)
· Have students complete Parts A-D for their assigned task. 
· Students can use Geo-boards, and/or graph paper as a resource if needed.
· Once complete, have students share their discoveries in their groups.

· Whole class discussion questions/statements led by teacher
· What do you know about a 90º rotation?  Explain.
· What do you know about a 180º rotation? Explain.
· What do you know about a 360 rotation? Explain.
· What predictions do you have for a rotation around a point other than the origin?

Task IV
· Have each group complete the final task as a group or individually as a formative assessment. (attachment #7)


Optional Full Class activity or individual with computers:
Transformation Golf: http://www.mathsonline.co.uk/nonmembers/gamesroom/transform/golftrans.html

Students will play a round of golf using a series of transformations to get the golf ball in the hole without going over par. 

	Students make sense of problems and persevere in solving them as they work through the “Patterns of Translations” activity.
(SMP #1)
 
Students construct viable arguments and critique the reasoning of others as they share their findings in the Jigsaw activity.
(SMP#3)

Students attend to precision
as they translate and reflect figures on the coordinate plane.
(SMP#6)

	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	UDL Components:
· Principle I: Representation is present in this activity. Students use prior knowledge as they discover the rules for dilations. 
· Principle II: Expression is present in this activity. Students will use visual diagrams to discover the rules for dilations.
· Principle III: Engagement is present in this activity. Students have opportunities for collaboration, peer tutoring & support in their small groups as they complete the activity. 

What is dilation?

Complete Activity Two: Dilation Sort Chart  attachment #10 (Note: this activity could be completed using an interactive whiteboard)

Suggested conversations: 
· Sort the first two dilations for the students – yes it is dilated and no it is not dilated. Have the students work with a partner or a group to discuss the similarities and differences between the two figures to help students discover the properties of dilations.
· Share one dilation at a time. Ask students to predict if the example is or is not dilated and their reasoning.
· Challenge students to notice the similarities and differences between those that are dilated compared to those that are not dilated.
· Have students justify the answer they chose to one or more of the examples.

Culminating Question/Summary: What defines dilation?



Formative Assessment: 
Option 1: Give students several examples. Students need to determine if the figures are dilated or not and justify. 

Possible Examples:

[image: C:\Temporary Internet Files\Content.IE5\1I21PHV7\MP910220636[1].jpg]                 [image: C:\Temporary Internet Files\Content.IE5\1I21PHV7\MP910220636[1].jpg]

            Option 2: Students create an example of a series of figures that are dilated and not dilated. 

	Students make sense of problems and persevere in solving them as they work through the “Dilation Sort Chart.”
(SMP #1)
 
Students construct viable arguments and critique the reasoning of others while defining dilations.
(SMP#3)

Students attend to precision
as they decide which figures are and are not dilations.
(SMP#6)

	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary


	UDL Components:
· Principle I: Representation is present in this activity. Students use prior knowledge as they discover the rules for transformations. 
· Principle II: Expression is present in this activity. Students will use different tools to display their visuals. 
· Principle III: Engagement is present in this activity. Students have opportunities for collaboration, peer tutoring & support in their small groups as they complete the activity. 

See attached document on instructions.  (attachment #11)
Use attachments #12-14 for this activity.
	Student will make sense of problems and persevere in solving them as they determine where the snowflake patterns should be placed.
(SMP#1)
 
Students will attend to precision as they understand where each symbol in the design should be placed and label it appropriately.
(SMP#6)

Students will look for and express regularity in repeated reasoning as they continually evaluate the reasonableness of their placement of drawing should be on the snowflakes.
(SMP#8)


	Closure
	Either as a class or students individually in a computer lab, have students play the interactive game Flip-N-Slide from Calculation Nation by NCTM. 

Students will take their understanding of describing the effects of transformations to complete the task of capturing as many bugs as possible through a series of transformation. 

Follow up-question: During the motivation the teacher asked “What do you need to learn to excel at the following game?” Ask students, did they learn everything they needed to excel at the game.  UDL Principle III: Provide Multiple Means of Engagement: Self Regulation. 

Game link: http://calculationnation.nctm.org
Directions: Click “Play Games”, scroll down to “Flip-n-Slide game. Click “Challenge Yourself”
	



	Supporting Information

	Interventions/Enrichments
· Students with Disabilities/Struggling Learners
· ELL
· Gifted and Talented

	Students with Disabilities/Struggling Learners:  
Give students a template with polygons and have them cut them out to translate, rotate and reflect these two-dimensional figures.  Ask them to place these on the coordinate plane and write the coordinate points of the vertices.  Then finish the activity as stated in the lesson.

ELL and Struggling Learners:
Vocabulary –need to know and understand the following terms to be successful with these activities:  coordinate plane, coordinates, dilation, image, ordered pair, origin, pre-image, quadrant, reflections, rotations, transformations, translations, x-axis, x-value, y-axis, y-value

Gifted and Talented:
Translate the same figure two or more times.
Rotate figures around points other than the origin.
Reflect figures over lines or line segments other than the x-axis and the y-axis.
Research when dilations are used other than in a mathematics class.


	Materials
	Graph Paper
Geo-boards

	Technology

	Computer
Projector
Interactive WhiteBoard

	Resources

	Calculation Nation Flip-N-Slide Interactive Game  http://calculationnation.nctm.org
Transformation Golf: http://www.mathsonline.co.uk/nonmembers/gamesroom/transform/golftrans.html
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8.G.3 Warm-up Attachment#1
Name _______________________________
1) An ____________ is a pair of numbers such as (6,-3) used to locate a point in the coordinate plane.  
 (
2) The ___________________
 
is the first number, and it corresponds to a 
location on the 
_____________
____
___________
) (
3) The ______________________
 
is the second number, and it corresponds to a 
location
 on the ______________________________
)

 (
4) 
 
The horizontal number line is called the  
__________________
) (
7) The ordered pair for the origin is:
 
  ( ___, ___)
) (
6) The _____________ is the point at which the number lines intersect.
) (
5) The vertical number
line
 is called the 
_________________
)[image: ]

8.G.3 Warm-up Attachment #1 Answer Key
Name _______________________________
1) An ordered pair is a pair of numbers such as (6,-3) used to locate a point in the coordinate plane.  
 (
2) The 
x-value
 
is the first number, and it corresponds to a 
location
 on the 
x-axis
.
) (
3) The 
y-value
 
is the second number, and it corresponds to a 
location
 on the 
y-axis
.
)

 (
7) The ordered pair for the origin is:  
(
0
,
0
)
) (
4) 
 
The horizo
ntal number line is called the 
x-axis
.
) (
5) The vertical number
 
line is called the 
y-axis
.
) (
6) The 
origin
 is the point at which the number lines intersect.
)[image: ]


8.G.3 Warm-up Attachment#2
Name _______________________________
[image: C:\Temporary Internet Files\Content.IE5\UWFI525F\Graph%20for%208G3[1].jpg]Name the ordered pairs for each point graphed on the given coordinate plane.
1. 
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2.  A	 (     ,     )			
3.  B	(     ,     )
4. C	(     ,     )			
5. D   (     ,     ) 



Graph and label each point at the given location on the given coordinate plane.
6. E.  (-6, -8)			
7. F.  (-5, 7)			
8. G.  (0, 5)			
9. H.  (6,0)



8.G.3 Warm-up Attachment #2 Answer Key
Name _______________________________
Name the ordered pairs for each point graphed on the given coordinate plane.
10. 
	Page 12 of 52

1 [image: C:\Temporary Internet Files\Content.IE5\W3A80CGT\8G3answergraph[1].jpg] A   (     ,     )		
2  B   (     ,     )
3 C    (     ,     )		
4 D    (     ,     ) 



Graph and label each point at the given location on the given coordinate plane.
5 E.  (-6, -8)			
6 F.  (-5, 7)			
7 G.  (0, 5)			
8 H.  (6,0)



[image: ]8.G.3 Warm-up Attachment #3
Name _______________________________
1. Graph,  label, and connect the following points in order to create a polygon on the given coordinate plane
a. Point A (  -5, 6)
b. Point B ( -8, 4)
c. Point C ( -3, -4)
d. Point D ( -1, 0)
Name the quadrant where Point A will be located after the given transformation:
2. Reflection across the y-axis ______
3. Translation down 10 units _____
4. Rotation of 180° clockwise about the origin ____
Extension:
5. Rotation of  360° clockwise about the origin _____
Explain your thinking.



8.G.3 Warm-up Attachment #3 Answer Key
Name _______________________________
1. [image: C:\Temporary Internet Files\Content.IE5\1NMQGVNF\8G3Warmup3[1].jpg]Graph,  label, and connect the following points in order to create a polygon on the given coordinate plane
a. Point A (  -5, 6)
b. Point B ( -8, 4)
c. Point C ( -3, -4)
d. Point D ( -1, 0) 
Name the quadrant where Point A will be located after the given transformation (point resets after each transformation:
2. Reflection across the y-axis Quadrant 1
3. Translation down 10 units Quadrant 3
4. Rotation of 180° clockwise about the origin Quadrant 4
Extension:
5. Rotation of  360° clockwise about the origin Quadrant 2
Explain your thinking. For every 90 degree clockwise rotation, Point A would change quadrant locations. It would go from quadrant 2 to quadrant 1, then 4, then 3, before returning to quadrant 2. A 360° rotation is equivalent to the number of degrees in a circle, therefore making a full rotation. 



8.G.3 Transformations & The Coordinate Plane		Attachment #4

Task 1: Patterns of TRANSLATIONS
Directions: In your small group, complete the graphs in Parts A, B, and C. Use this information to discuss and answer the questions in Part D.
PART A:
1. Graph, label, and connect the following points to create a triangle.  
	A ( 3, 5 )	B ( 4, 2 )	C ( 1, 1 )

2. The triangle is in Quadrant ______.  This triangle is the pre-image.

3. Color the triangle blue.

4. Translate the blue triangle 6 units down.  Color this translation red.  The red triangle is the image.

5. Identify the coordinates of this translation in the table below.

	Blue 
Triangle
	A ( 3, 5 )
	B ( 4, 2 )
	C ( 1, 1 )

	Red 
Triangle
	
	
	



PART B:
1)	Graph, label, and connect the following points to create a quadrilateral.  
		D ( -5, 5 )	E ( -2, 4 )	F ( -1, 2 )	G ( - 4, 1 )
2)	The quadrilateral is in Quadrant ______.  This quadrilateral is the pre-image.
3)	Color the quadrilateral blue.
4)	Translate the blue quadrilateral 5 units right.  Color this translation red.  The red quadrilateral is the image.
5)	Identify the coordinates of this translation in the table below.
	Blue 
Quadrilateral
	D ( -5, 5 )
	E ( -2, 4 )
	F ( -1, 2 )
	G ( - 4, 1 )

	Red 
Quadrilateral
	
	
	
	




8.G.3 Transformations & The Coordinate Plane		Attachment #4
Patterns of TRANSLATIONS (continued)
PART C:
1. Graph, label, and connect the following points to create a pentagon.  
	H ( -3, -1 )	J ( -1, -3 )	K ( -2, -6 )	L ( - 4, -6 )	M ( -5, -3 )
2. The pentagon is in Quadrant ______.  This pentagon is the pre-image.

3. Color the pentagon blue.

4. Translate the blue pentagon 4 units right and 5 units up.  Color this translation red.  The red pentagon is the image.

5. Identify the coordinates of this translation in the table below.

	Blue 
Pentagon
	H ( -3, -1 )
	J ( -1, -3 )
	K ( -2, -6 )
	L ( - 4, -6 )
	M ( -5, -3 )

	Red 
Pentagon
	
	
	
	
	



PART D:
1)  In which graphs did the x-values change from the pre-image to the image? ______________

2) What do the problems have in common? __________________________________________ ___________________________________________________________________________
3) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ______________________________________________________________ __________________________________________________________________________ __________________________________________________________________________
Try out your rule:
Translate the point 6 units to the left.
	
	x-coordinate
	y-coordinate

	pre-image
	5
	-2

	image
	
	


	
	x-coordinate
	y-coordinate

	pre-image
	x
	y

	image
	
	



				Attachment #4
4) In which graphs did the y-values change from the pre-image to the image? _______________ 

5) What do the problems have in common? __________________________________________ ___________________________________________________________________________
6) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ______________________________________________________________ __________________________________________________________________________ __________________________________________________________________________
Try out your rule:
	
	x-coordinate
	y-coordinate

	pre-image
	x
	y

	image
	
	


Translate the point 3 units down.
	
	x-coordinate
	y-coordinate

	pre-image
	5
	-2

	image
	
	
















8.G.3 Transformations & The Coordinate Plane		Answers Attachment #4

Task 1: Patterns of TRANSLATIONS
Directions: In your small group, complete the graphs in Parts A, B, and C. Use this information to discuss and answer the questions in Part D.
PART A:
6. Graph, label, and connect the following points to create a triangle.  
	A ( 3, 5 )	B ( 4, 2 )	C ( 1, 1 )

7. The triangle is in Quadrant ___1___.  This triangle is the pre-image.

8. Color the triangle blue.

9. Translate the blue triangle 6 units down.  Color this translation red.  The red triangle is the image.

10. Identify the coordinates of this translation in the table below.

	Blue 
Triangle
	A ( 3, 5 )
	B ( 4, 2 )
	C ( 1, 1 )

	Red 
Triangle
	A'(3,-1)
	B'(4,-4)
	C'(1,-5)



PART B:
1)	Graph, label, and connect the following points to create a quadrilateral.  
		D ( -5, 5 )	E ( -2, 4 )	F ( -1, 2 )	G ( - 4, 1 )
2)	The quadrilateral is in Quadrant ___2___.  This quadrilateral is the pre-image.
3)	Color the quadrilateral blue.
4)	Translate the blue quadrilateral 5 units right.  Color this translation red.  The red quadrilateral is the image.
5)	Identify the coordinates of this translation in the table below.
	Blue 
Quadrilateral
	D ( -5, 5 )
	E ( -2, 4 )
	F ( -1, 2 )
	G ( - 4, 1 )

	Red 
Quadrilateral
	D'(0,5)
	E'(3,4)
	F'(4,2)
	G'(1,1)




8.G.3 Transformations & The Coordinate Plane		Answers Attachment #4
Patterns of TRANSLATIONS (continued)
PART C:
6. Graph, label, and connect the following points to create a pentagon.  
	H ( -3, -1 )	J ( -1, -3 )	K ( -2, -6 )	L ( - 4, -6 )	M ( -5, -3 )
7. The pentagon is in Quadrant __3____.  This pentagon is the pre-image.

8. Color the pentagon blue.

9. Translate the blue pentagon 4 units right and 5 units up.  Color this translation red.  The red pentagon is the image.

10. Identify the coordinates of this translation in the table below.

	Blue 
Pentagon
	H ( -3, -1 )
	J ( -1, -3 )
	K ( -2, -6 )
	L ( - 4, -6 )
	M ( -5, -3 )

	Red 
Pentagon
	H'(1,4)
	J'(3,2)
	K'(2,-1)
	L'(0,-1)
	M'(-1,2)



PART D:
7)  In which graphs did the x-values change from the pre-image to the image? ____B and C__________

8) What do the problems have in common? __they move to the right
 
9) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ___add or subtract from the x value 
Try out your rule:
Translate the point 6 units to the left.
	
	x-coordinate
	y-coordinate

	pre-image
	5
	-2

	image
	-1
	-2


	
	x-coordinate
	y-coordinate

	pre-image
	x
	y

	image
	x-6
	y





				Answers Attachment #4
10) In which graphs did the y-values change from the pre-image to the image? ___A and C 

11) What do the problems have in common? __they move up or down           
12) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ____add or subtract to the y value 
Try out your rule:
	
	x-coordinate
	y-coordinate

	pre-image
	x
	y

	image
	x
	y-3


Translate the point 3 units down.
	
	x-coordinate
	y-coordinate

	pre-image
	5
	-2

	image
	5
	-5





8.G.3 Transformations & The Coordinate Plane		Attachment #5

Task 2: Patterns of REFLECTIONS	
Directions: In your small group, complete the graphs in Parts A, B, and C. Use this information to discuss and answer the questions in Part D.
PART A:	
1)	Graph, label, and connect the following points to create a triangle.  
		A ( 3, 5 )	B ( 4, 2 )	C ( 1, 1 )
2)	The triangle is in Quadrant ______.  This triangle is the pre-image.
3)	Color the triangle blue.
4)	Reflect the blue triangle over the x-axis.  Color this reflection red.  The red triangle is the image.
5)	Identify the coordinates of this reflection in the table below.
	Blue 
Triangle
	A ( 3, 5 )
	B ( 4, 2 )
	C ( 1, 1 )

	Red 
Triangle
	
	
	



PART B:
1)	Graph, label, and connect the following points to create a quadrilateral.  
		D ( -5, 5 )	E ( -2, 4 )	F ( -1, 2 )	G ( - 4, 1 )
2)	The quadrilateral is in Quadrant ______.  This quadrilateral is the pre-image.
3)	Color the quadrilateral blue.
4)	Reflect the blue quadrilateral over the x-axis.  Color this reflection red.  The red quadrilateral is the image.
5)	Identify the coordinates of this reflection in the table below.

	Blue 
Quadrilateral
	D ( -5, 5 )
	E ( -2, 4 )
	F ( -1, 2 )
	G ( - 4, 1 )

	Red 
Quadrilateral
	
	
	
	


8.G.3 Transformations & The Coordinate Plane		Attachment #5
Patterns of REFLECTIONS (continued)
PART C:		
1)	Graph, label, and connect the following points to create a pentagon.  
		H ( -3, -1 )	J ( -1, -3 )	K ( -2, -6 )	L ( - 4, -6 )	M ( -5, -3 )
2)	The pentagon is in Quadrant ______.  This pentagon is the pre-image.
3)	Color the pentagon blue.
4)	Reflect the blue pentagon over the x-axis.  Color this reflection red.  The red pentagon is the image.
5)	Identify the coordinates of this reflection in the table below.
	Blue 
Pentagon
	H ( -3, -1 )
	J ( -1, -3 )
	K ( -2, -6 )
	L ( - 4, -6 )
	M ( -5, -3 )

	Red 
Pentagon
	
	
	
	
	




PART D:
1) In which graphs did the x-values change from the pre-image to the image? _______________ 

2) What do the problems have in common? __________________________________________ ___________________________________________________________________________
3) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ______________________________________________________________ __________________________________________________________________________ __________________________________________________________________________
Try out your rule:
	pre-image
	5
	-2

	image
	
	


	pre-image
	x
	y

	image
	
	


Reflect the pre-image over the x-axis.


8.G.3 Transformations & The Coordinate Plane	                                                       Attachment # 5

Patterns of REFLECTIONS (continued)

4) In which graphs did the y-values change from the pre-image to the image? _______________ 

5) What do the problems have in common? __________________________________________ ___________________________________________________________________________
6) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ______________________________________________________________ __________________________________________________________________________ __________________________________________________________________________
Try out your rule:
	
	x-coordinate
	y-coordinate

	pre-image
	x
	y

	image
	
	


Reflect the pre-image over the x-axis.
	
	x-coordinate
	y-coordinate

	pre-image
	5
	-2

	image
	
	
















8.G.3 Transformations & The Coordinate Plane		Answers Attachment #5

Task 2: Patterns of REFLECTIONS	
Directions: In your small group, complete the graphs in Parts A, B, and C. Use this information to discuss and answer the questions in Part D.
PART A:	
1)	Graph, label, and connect the following points to create a triangle.  
		A ( 3, 5 )	B ( 4, 2 )	C ( 1, 1 )
2)	The triangle is in Quadrant ___1___.  This triangle is the pre-image.
3)	Color the triangle blue.
4)	Reflect the blue triangle over the x-axis.  Color this reflection red.  The red triangle is the image.
5)	Identify the coordinates of this reflection in the table below.
	Blue 
Triangle
	A ( 3, 5 )
	B ( 4, 2 )
	C ( 1, 1 )

	Red 
Triangle
	A'(3,-5)
	B'(4,-2)
	C'(1,-1)



PART B:
1)	Graph, label, and connect the following points to create a quadrilateral.  
		D ( -5, 5 )	E ( -2, 4 )	F ( -1, 2 )	G ( - 4, 1 )
2)	The quadrilateral is in Quadrant __2____.  This quadrilateral is the pre-image.
3)	Color the quadrilateral blue.
4)	Reflect the blue quadrilateral over the x-axis.  Color this reflection red.  The red quadrilateral is the image.
5)	Identify the coordinates of this reflection in the table below.

	Blue 
Quadrilateral
	D ( -5, 5 )
	E ( -2, 4 )
	F ( -1, 2 )
	G ( - 4, 1 )

	Red 
Quadrilateral
	D'(-5,-5)
	E'(-2,-4)
	F'(-1,-2)
	G'(-4,-1)


8.G.3 Transformations & The Coordinate Plane		Attachment #5
Patterns of REFLECTIONS (continued)
PART C:		
1)	Graph, label, and connect the following points to create a pentagon.  
		H ( -3, -1 )	J ( -1, -3 )	K ( -2, -6 )	L ( - 4, -6 )	M ( -5, -3 )
2)	The pentagon is in Quadrant ___3___.  This pentagon is the pre-image.
3)	Color the pentagon blue.
4)	Reflect the blue pentagon over the x-axis.  Color this reflection red.  The red pentagon is the image.
5)	Identify the coordinates of this reflection in the table below.
	Blue 
Pentagon
	H ( -3, -1 )
	J ( -1, -3 )
	K ( -2, -6 )
	L ( - 4, -6 )
	M ( -5, -3 )

	Red 
Pentagon
	H'(3,1)
	J'(-1,3)
	K'(-2,6)
	L'(-4,6)
	M'(-5,3)




PART D:
4) In which graphs did the x-values change from the pre-image to the image? ____none___________ 

5) What do the problems have in common? _______they went over the x axis 

6) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  _____x stays the same if reflected over the x axis and y becomes the opposite 
Try out your rule:
	pre-image
	5
	-2

	image
	5
	2


	pre-image
	x
	y

	image
	x
	-y


Reflect the pre-image over the x-axis.


8.G.3 Transformations & The Coordinate Plane	                                                       Attachment # 5

Patterns of REFLECTIONS (continued)

7) In which graphs did the y-values change from the pre-image to the image? _____all__________ 

8) What do the problems have in common? ___reflected over the x axis 

9) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ____y value becomes the opposite value if reflected over the x axis 


Try out your rule:
	
	x-coordinate
	y-coordinate

	pre-image
	x
	y

	image
	x
	-y


Reflect the pre-image over the x-axis.
	
	x-coordinate
	y-coordinate

	pre-image
	5
	-2

	image
	5
	2












8.G.3 Transformations & The Coordinate Plane		Attachment # 6
Task 3: Patterns of ROTATIONS
Part A:
Directions: In your small group, complete the graphs in Parts A, B, and C. Use this information to discuss and answer the questions in Part D.
1) Graph and label point A with coordinates ( 3, 5 ).
2) The point is in Quadrant ______.  This point is the pre-image.
3) Rotate the point 90º counterclockwise around the origin. 
4) Color this point blue.  The blue point is the image.
5) What are the coordinates of the image?  (      ,       )
6) Now rotate the original point 90º clockwise around the origin.  
7) Color this point red.  The red point is another image.
8) What are the coordinates of this new image?  (      ,       )
Part B:
1)	Graph, label, and connect the following points to create a segment.  
		B ( -5, 5 )	C ( -2, 4 )	
2)	The segment is in Quadrant ______.  This segment is the pre-image.
3)	Rotate the segment 90º counterclockwise around the origin. 
4)	 What are the coordinates of this rotation?  
	Segment
	B ( -5, 5 )
	C ( -2, 4 )

	90º  
counterclockwise
	
	



5)	Color this rotation blue.  The blue segment is the image.
6)	Now rotate the original segment 90º clockwise around the origin.  
7)	What are the coordinates of this rotation?  
	Segment
	B ( -5, 5 )
	C ( -2, 4 )

	90º  
clockwise
	
	 (
Attachment #6
)



8)	Color this rotation red.  The red segment is another image.
Part C:
1) Graph, label, and connect the following points to create a triangle.  
		D ( -  4, -1 )	E ( -1, -2 )             F ( -5, -5 )
2) The triangle is in Quadrant ______.  This triangle is the pre-image.
3) Rotate the triangle 180º counterclockwise around the origin. 
4) What are the coordinates of this rotation?  
	Triangle
	D ( -  4, -1 )
	E ( -1, -2 )
	F ( -5, -5 )

	180º counterclockwise
	
	
	



5) Color this rotation blue.  The blue triangle is the image.
6) Now rotate the original triangle 180º clockwise around the origin.  
7) What are the coordinates of this rotation?  
	Triangle
	D ( -  4, -1 )
	E ( -1, -2 )
	F ( -5, -5 )

	180º 
clockwise
	
	
	



8) Color this triangle red.  The red triangle is another image.









8.G.3 Transformations & The Coordinate Plane		Attachment #6

Part D:
1) When rotating clockwise 90º, what patterns do you notice the coordinates from the pre-image to the image? _______________________________________________________________ 
2) When rotating counter-clockwise 90º, what patterns do you notice the coordinates from the pre-image to the image? _______________________________________________________
3) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ______________________________________________________________ __________________________________________________________________________ __________________________________________________________________________
Try out your rule: 	
Rotate the pre-image 90º clockwise.
	pre-image
	5
	-2

	image
	
	


	pre-image
	x
	y

	image
	
	


[bookmark: _GoBack]
4) When rotating clockwise 180º, what patterns do you notice the coordinates from the pre-image to the image? ______________________________________________________ 
5) When rotating counter-clockwise 180º, what patterns do you notice the coordinates from the pre-image to the image? _______________________________________________________
6) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ______________________________________________________________ __________________________________________________________________________ __________________________________________________________________________
Try out your rule:
	
	x-coordinate
	y-coordinate

	pre-image
	x
	y

	image
	
	


Rotate the pre-image 180º counterclockwise.
	
	x-coordinate
	y-coordinate

	pre-image
	5
	-2

	image
	
	





8.G.3 Transformations & The Coordinate Plane		Answers Attachment # 6
Task 3: Patterns of ROTATIONS
Part A:
Directions: In your small group, complete the graphs in Parts A, B, and C. Use this information to discuss and answer the questions in Part D.
9) Graph and label point A with coordinates ( 3, 5 ).
10) The point is in Quadrant __1____.  This point is the pre-image.
11) Rotate the point 90º counterclockwise around the origin. 
12) Color this point blue.  The blue point is the image.
13) What are the coordinates of the image?  ( -5  , 3       )
14) Now rotate the original point 90º clockwise around the origin.  
15) Color this point red.  The red point is another image.
16) What are the coordinates of this new image?  (   5   , -3      )
Part B:
1)	Graph, label, and connect the following points to create a segment.  
		B ( -5, 5 )	C ( -2, 4 )	
2)	The segment is in Quadrant __3____.  This segment is the pre-image.
3)	Rotate the segment 90º counterclockwise around the origin. 
4)	 What are the coordinates of this rotation?  
	Segment
	B ( -5,4 )
	C ( -2, 4 )

	90º  
counterclockwise
	B'(-4,-5)
	C'(-4,-2)



5)	Color this rotation blue.  The blue segment is the image.
6)	Now rotate the original segment 90º clockwise around the origin.  
7)	What are the coordinates of this rotation?  B'(4,5)  C'(4,2)
	Segment
	B ( -5, 4 )
	C ( -2, 4 )

	90º  
clockwise
	B'(4,5)
	C'(4,2 (
Attachment #6
))



8)	Color this rotation red.  The red segment is another image.
Part C:
9) Graph, label, and connect the following points to create a triangle.  
		D ( -  4, -1 )	E ( -1, -2 )             F ( -5, -5 )
10) The triangle is in Quadrant ___3___.  This triangle is the pre-image.
11) Rotate the triangle 180º counterclockwise around the origin. 
12) What are the coordinates of this rotation?  
	Triangle
	D ( -  4, -1 )
	E ( -1, -2 )
	F ( -5, -5 )

	180º counterclockwise
	D'(4,1)
	E'(1,2)
	F'(5,5)



13) Color this rotation blue.  The blue triangle is the image.
14) Now rotate the original triangle 180º clockwise around the origin.  
15) What are the coordinates of this rotation?  
	Triangle
	D ( -  4, -1 )
	E ( -1, -2 )
	F ( -5, -5 )

	180º 
clockwise
	D'(4,1)
	E'(1,2)
	F'(5,5)



16) Color this triangle red.  The red triangle is another image.









8.G.3 Transformations & The Coordinate Plane		Attachment #6

Part D:
7) When rotating clockwise 90º, what patterns do you notice the coordinates from the pre-image to the image? _______(-5,4)       (4,5)  and (-2,4)       (4,2) 
8) When rotating counter-clockwise 90º, what patterns do you notice the coordinates from the pre-image to the image?  _______(-5,4)       (-4,-5)  and (-2,4)       (-4,-2) 
9) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  ____When you rotate clockwise 90º , you switch the x and y and make the y become the opposite sign.  When you  rotate counter-clockwise 90º, you switch the x and y and make the x become the opposite sign.

Try out your rule: 	
Rotate the pre-image 90º clockwise.
	pre-image
	5
	-2

	image
	-2
	-5


	pre-image
	x
	y

	image
	y
	-x



10) When rotating clockwise 180º, what patterns do you notice the coordinates from the pre-image to the image?  (5,-2)       (-5,2) 
11) When rotating counter-clockwise 180º, what patterns do you notice the coordinates from the pre-image to the image?  (5,-2)       (-5,2)
12) What rule could we use to find the new image coordinates of a similar problem if we do not have a graph?  When you rotate either clockwise or counter-clockwise you switch the signs of to the opposite for x and y.
Try out your rule:
	
	x-coordinate
	y-coordinate

	pre-image
	x
	y

	image
	-x
	-y


Rotate the pre-image 180º counterclockwise.
	
	x-coordinate
	y-coordinate

	pre-image
	5
	-2

	image
	-5
	2





8.G.3 Transformations & The Coordinate Plane		Attachment #7

FINAL TASK: Patterns of TRANSLATIONS, ROTATIONS & REFLECTIONS
Directions: In your small group, complete the graphs in Parts A, B, and C. Use this information to discuss and answer the questions in Part D.
PART A:
1. Graph, label, and connect the following points to create a triangle.  
	A ( 2, 5 )	B ( 4, 3 )	C ( 1, 2 )
2. The triangle is in Quadrant ______.  This triangle is the pre-image.

3. Color the triangle blue.

4. Translate the blue triangle 4 units down.  Color this translation red.  The red triangle is the image.

5. Identify the coordinates of this translation in the table below.

	Blue 
Triangle
	A ( 2, 5 )
	B ( 4, 3 )
	C ( 1, 2 )

	Red 
Triangle
	
	
	



PART B:
1)	Graph, label, and connect the following points to create a quadrilateral.  
		D ( -2, 5 )	E ( -1, 4 )	F ( -3, 1 )	G ( - 5, 3 )
2)	The quadrilateral is in Quadrant ______.  This quadrilateral is the pre-image.
3)	Color the quadrilateral blue.
4)	Reflect the blue quadrilateral over the x-axis.  Color this reflection red.  The red quadrilateral is the image.
5)	Identify the coordinates of this reflection in the table below.
	Blue 
Quadrilateral
	D ( -2, 5 )
	E ( -1, 4 )
	F ( -3, 1 )
	G ( - 5, 3 )

	Red 
Quadrilateral
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Part C:
17) Graph, label, and connect the following points to create a triangle.  
		D ( - 2, -1 )	E ( -3, -2 )             F ( -5, -1 )
18) The triangle is in Quadrant ______.  This triangle is the pre-image.
19) Rotate the triangle 180º counterclockwise around the origin. 
20) What are the coordinates of this rotation?  
	Triangle
	D ( - 2, -1 )
	E ( -3, -2 )
	F ( -5, -1 )

	180º counterclockwise
	
	
	



21) Color this rotation blue.  The blue triangle is the image.
22) Now rotate the original triangle 180º clockwise around the origin.  
23) What are the coordinates of this rotation?  
	Triangle
	D ( - 2, -1 )
	E ( -3, -2 )
	F ( -5, -1 )

	180º
clockwise
	
	
	



24) Color this triangle red.  The red triangle is another image.








8.G.3 Transformations & The Coordinate Plane		Answers Attachment #7

FINAL TASK: Patterns of TRANSLATIONS, ROTATIONS & REFLECTIONS
Directions: In your small group, complete the graphs in Parts A, B, and C. Use this information to discuss and answer the questions in Part D.
PART A:
6. Graph, label, and connect the following points to create a triangle.  
	A ( 2, 5 )	B ( 4, 3 )	C ( 1, 2 )
7. The triangle is in Quadrant ___1___.  This triangle is the pre-image.

8. Color the triangle blue.

9. Translate the blue triangle 4 units down.  Color this translation red.  The red triangle is the image.

10. Identify the coordinates of this translation in the table below.

	Blue 
Triangle
	A ( 2, 5 )
	B ( 4, 3 )
	C ( 1, 2 )

	Red 
Triangle
	A'(2,1)
	B'(4,-1)
	C'(1,-2)



PART B:
1)	Graph, label, and connect the following points to create a quadrilateral.  
		D ( -2, 5 )	E ( -1, 4 )	F ( -3, 1 )	G ( - 5, 3 )
2)	The quadrilateral is in Quadrant ___2___.  This quadrilateral is the pre-image.
3)	Color the quadrilateral blue.
4)	Reflect the blue quadrilateral over the x-axis.  Color this reflection red.  The red quadrilateral is the image.
5)	Identify the coordinates of this reflection in the table below.
	Blue 
Quadrilateral
	D ( -2, 5 )
	E ( -1, 4 )
	F ( -3, 1 )
	G ( - 5, 3 )

	Red 
Quadrilateral
	D'(-2,-5)
	E'(-1,-4)
	F'(-3,-1)
	G'(-5,-3)




8.G.3 Transformations & The Coordinate Plane		Attachment #7

Part C:
25) Graph, label, and connect the following points to create a triangle.  
		D ( - 2, -1 )	E ( -3, -2 )             F ( -5, -1 )
26) The triangle is in Quadrant __3____.  This triangle is the pre-image.
27) Rotate the triangle 180º counterclockwise around the origin. 
28) What are the coordinates of this rotation?  
	Triangle
	D ( - 2, -1 )
	E ( -3, -2 )
	F ( -5, -1 )

	180º counterclockwise
	D'(2,1)
	E'(3,2)
	F'(5,1)



29) Color this rotation blue.  The blue triangle is the image.
30) Now rotate the original triangle 180º clockwise around the origin.  
31) What are the coordinates of this rotation?  
	Triangle
	D ( - 2, -1 )
	E ( -3, -2 )
	F ( -5, -1 )

	180º
clockwise
	D'(2,1)
	E'(3,2)
	F'(5,1)



Color this triangle red.  The red triangle is another image.
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Activity Three:	 Teacher Directions
Predicting Snowflakes							Attachment #11
Question 1
Teacher Demonstration
A. Take a square piece of paper and model making a snowflake the same or different than the template in question 1.  On a  sheet, mark your design with a pencil.  Cut the design. Do not open it up yet.
B. Ask students to predict what  of the paper will look like when you open the paper to  sheet.  Have them draw it in the  sheet box on the handout.
C. Open the paper to  sheet and evaluate predictions.
D. Ask students to predict what the whole snowflake will look like.  Have them draw it in the whole sheet box on the handout.
E. Open the full sheet and evaluate predictions.
F. Discuss the transformations that occurred by cutting all quadrants at one time.  (Reflecting over the y-axis and x-axis.)

Questions 2 – 5
Determining Snowflake Image Coordinates:  Guided Practice/ Independent Practice
A. Students will reflect the pre-image (handout) according to the directions on the student page to create a snowflake.  
B. Reflect the pre-image over the y-axis, then the x-axis, and lastly the y-axis again.  Point A is labeled in the pre-image.  Students need to label point 
C. 

In the process of the transformations, students will conclude with or in their images.  Students should be able to locate A or B in all of the images.
D. 

Students are to write the ordered pair for or once the final reflection is completed.
Enrichment:
 Complex Snowflakes

A. Students take an   triangle design and reflect it to make an entire snowflake.
B. The pre-image is intended to be the bottom eighth of quadrant IV.
Assessment:
A. Two different versions of an assessment are available.  Version A gives a pre-image and transformation directions to find the image.  Students are to find the image. Version B gives the image and the transformation directions that were used to find the image.  Students are to work backwards to find the pre-image.
B. Consider using both versions and differentiating which version groups/students receive based on progress in class.



Activity Three: Predicting Snowflakes 				Attachment #12
(What type of transformation are you using?)

1. [image: ]
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2. Using the partial snowflake design below. Complete the following transformations to complete the snowflake.
a. Reflect over the y-axis
b. Reflect over the x-axis
c. Reflect over the y-axis

[image: ]

3. What is the location of point B after the three given transformations? Explain how you determined your answer.

Attachment #12
4. Using the partial snowflake design below. Complete the following transformations to complete the snowflake.
a. Reflect over the x-axis
b. Reflect over the y-axis
c. Reflect over the x-axis

[image: ]

5. What is the location of point A after the three given transformations? Explain how you determined your answer.





Activity Three: Predicting Snowflakes 		Answers  Attachment #12
(What type of transformation are you using?)

1. [image: ]
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2. Using the partial snowflake design below. Complete the following transformations to complete the snowflake.
a. Reflect over the y-axis
b. Reflect over the x-axis
c. Reflect over the y-axis

[image: ]

3. What is the location of point B after the three given transformations? Explain how you determined your answer.

Answers Attachment #12
4. Using the partial snowflake design below. Complete the following transformations to complete the snowflake.
a. Reflect over the x-axis
b. Reflect over the y-axis
c. Reflect over the x-axis

[image: ]

5. What is the location of point A after the three given transformations? Explain how you determined your answer.





Activity Three Assessment                                                       	  Attachment # 13                                Version A
Directions: Graph and label the following polygon after each transformation on the graph provided.[image: C:\Temporary Internet Files\Content.IE5\0SJ9P7BH\8G3extension[1].jpg]

1) Translate the following object 10 spaces to the left. 
2) Rotate the polygon 90 clockwise.
3) Reflect the polygon across the y-axis. 











Activity Three Assessment                    			Answer Key  Attachment #13                                            Version A
Directions: Graph and label the following polygon after each transformation on the graph provide. 

1) [image: C:\Temporary Internet Files\Content.IE5\KDVK2QZJ\8G3EXTENSIONVERSIONa[1].jpg]Translate the following object 10 spaces to the left. 
2) Rotate the polygon 90 clockwise.
3) Reflect the polygon across the y-axis. 








Activity Three Assessment                                                                     Attachment #14                   Version B
Directions: Determine the coordinates of the pre-image given the following transformations that result in the image provided below. 
1) Reflect across the y-axis
2) Rotate the polygon 90 counter-clockwise
3) Translate the object 10 spaces to the right. 
[image: C:\Temporary Internet Files\Content.IE5\0SJ9P7BH\8G3extension[1].jpg]
A (         ,            )
B (         ,            )
C (         ,            )
D (         ,            )
E (         ,            )
F (         ,            )

Activity Three Assessment                       			 Answer Key  Attachment #14                                             Version B
Directions: Determine the coordinates of the pre-image given the following transformations that result in the image provided below. 
1) Reflect across the y-axis
2) Rotate the polygon 90 counter-clockwise
3) Translate the object 10 spaces to the right. 

[image: C:\Temporary Internet Files\Content.IE5\DD7E5W0F\8G3versionB[1].jpg]

A (3, 9)
B (7, 9)
C (5, 7)
D (5, 3)
E (1, 3)
F (1, 7)
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