	Background Information

	Content/Grade Level

	Algebra I

	Unit

	Unit 5: Quadratic Functions and Modeling

	Lesson Topic

	Transformations of Graphs of Functions

	Essential Questions/Enduring Understandings Addressed in the Lesson

	Essential Questions
· What characteristics of problems would determine how to model the situation and develop a problem solving strategy?
· What characteristics of problems would help to distinguish whether the situation could be modeled by a particular type of function?
· When is it advantageous to represent relationships between quantities symbolically? numerically? graphically?
· Why is it necessary to follow set rules/procedures/properties when manipulating numeric or algebraic expressions?

Enduring Understandings
· Relationships between quantities can be represented symbolically, numerically, graphically and verbally in the exploration of real world situations and students can move flexibly among these representations.
· Rules of arithmetic, algebra, and geometry can be used together with notions of equivalence to transform functions. 

· Reasoning with functions provides the means to represent a situation in multiple ways.


	FOCUS
Standards Addressed in This Lesson

	The focus of this lesson is on transformations of graphs of functions. Most of the activities focus on standard F.BF.3 but there are connections to F.IF.9.  
F.BF.3  Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for
             specific values of k (both positive and negative); find the value of k given the graphs. 
             Experiment with cases and illustrate an explanation of the effects on the graph using 
             technology. (additional)
In this lesson, the student will investigate transformations of the graphs of quadratic, square root, cube root and absolute value functions.
Evidence Statements for F.BF.3 Algebra 1 EOY and PBA


[image: ]
[image: ]

Notice that students will be asked to find the value of k, given a graph and be asked identify the effect on the graph of f(x) for specific values of k. After this lesson, students will need additional help in understanding the concepts of both vertical and horizontal stretches and shrinks.   

F.IF.9  Compare properties of two functions each represented in a different way
           (algebraically, graphically, numerically in tables, or by verbal descriptions. (supporting)


	COHERENCE
Relevance/Connections

	How does this lesson connect to prior learning/future learning and/or other content areas?
Middle School
The middle school standards 8.G.2, 8.G.3 and 8.G.4 explore the concepts of congruency and similarity via transformations of two-dimensional figures.  Standard 8.G.3 asks students to use coordinates to explore various transformations. The Motivation Activity in this lesson provides an opportunity to connect to the concepts associated with those lessons. 
Algebra I
The standards addressed by this lesson first appear in Unit 2 of Algebra I.  In Unit 2 of Algebra I students focus on vertical and horizontal translations of linear and exponential functions. Activity 1 in this lesson reactivates this knowledge. Prior lessons in Unit 5 of Algebra I should introduce absolute value, square root, and cube root functions.

Algebra II
In Algebra II, students apply the skills and understandings associated with standards F.BF.3 and F.IF.9 to polynomial, exponential, logarithmic and trigonometric functions. 


	RIGOR

	Procedural Skill
·  The activities in this lesson do not address procedural skills.
Conceptual Understanding 
· Building conceptual understanding of the vertical and horizontal shifts and vertical and horizontal stretches and shrinks are the focus of this lesson. After successfully completing this lesson students should be able to generalize their knowledge of transformations to complete a problem such as the Illustrative Mathematics task or the PARCC Prototype Task referenced below. Consider assigning these tasks in later lessons.
· http://www.parcconline.org/sites/parcc/files/PARCC_SampleItems_Mathematics_HSAlgIMathIIMichelleConjecture_081913_Final_0.pdf

http://www.illustrativemathematics.org/illustrations/742

Modeling/ Application 
· The activities in this lesson do not address the modeling component of rigor.

	Student Outcomes 

	Students will:
· make connections between elements of equations and the resulting translation of the graph of a parent function.
· look for and express regularity in repeated reasoning
· look for and make use of structure.
· use appropriate tools strategically. 






	
Learning Experience

	Which practice(s) does this experience address?
	Component
	Details

	
	Motivation
	Materials Needed
· [image: http://telescoper.files.wordpress.com/2012/03/escher.jpg]
Preparation
· Project the photo shown above.  A large version is included.

Suggestions for Facilitation
· Instruct students to sit quietly and examine the displayed image.(15 seconds)
· Ask a few students to share things that notice about the image.
· Mention to students that in 8th grade they studied dilations, rotations, translations and reflections as they related to two-dimensional figures using coordinates (8.G.3). They also used dilations, rotations, translations and reflections as related to the concepts of congruence and similarity. 
· Instruct students to look at the image again and think of how they might use the words dilation, rotation, reflection and translation in a description of this image. 
· Instruct students to share their descriptions with a partner.
· Ask a few students to share descriptions using the words dilation, rotation, translation and reflection. 
· Explain that the goal for this lesson is to relate their understanding of dilations, translations and reflections to algebraic functions. 


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

Students will make conjectures about the affect of transformations on a graph of a parent function.

	 Activity 1
	Materials Needed
· Graphing Calculator
· “Introduction to Transformations” Activity 1 Worksheet
Preparation
· Run enough copies of the Group 1, Group 2 and Group 3 problem sets to accommodate your class enrollment. 
· 
Prepare the room for group sharing by placing 6 sheets of poster paper around the room.  Each sheet of poster paper should display the equation and the graph of the parent function  and a row number.  (Row 1, Row 2, Row 3, Row 4 Row 5  or Row 6)
Example
 (
Row 1
)












Implementation
· Split the class into three groups/areas 
· Distribute a copy of the Group 1 problem set to each student in Group 1.
· Distribute a copy of the Group 2 problem set to each student in Group 2.
· Distribute a copy of the Group 3 problem set to each student in Group 3.
· Instruct students to use a graphing calculator to create the graph of the function given in each row of their problem set.  
· Instruct the students to copy the graph of each new function on top of the graph of the parent function that is provided in the second column of each row. 
· Instruct students to record their observations about the differences that exist between the graph of each new function and the graph of the parent function in the third column. 
· After students complete Activity 1 independently, instruct the members of each group to compare their graphs and descriptions. 
·  Select one person from Group 1, one person from Group 2 and one person from Group 3 and give them three different color markers.
· Instruct the selected student from each group, to sketch the graph recorded in their first row over top of the graph of the parent function displayed on the piece of chart paper labeled as Row 1 and label their graph with the equation.
 (
Row 1
Parent
)Example
 















· After the selected student from each group has recorded their graph on the Row 1 poster, ask Formative Questions such as those shown below.  As time allows require students to share an answer with a partner to allow for rehearsal time prior to asking a student to share an answer with the whole class. 
· What are the similarities and differences between the graph of the parent function and the graphs added by each group? 
· What are the similarities and differences between the equation of the parent function and the equations added by each group?
· 
Without graphing, predict what the graph of would look like.
· What is the equation of the graph shown in pink below? How do you know?
 (
Row 1
Parent
)














· Repeat this process for Row 2 through Row 6.
· After all graphs are recorded, go from poster to poster asking key questions that will help students to make generalizations about the effect on each graph due to changes in the equation of the parent function.
· Teachers should conclude this activity by introducing the vocabulary for transformations. Add key vocabulary to word wall.
Parent Function: the most basic form of a function.  A parent function can be transformed to create a family of functions. Don’t give the formulas at this time.
    Examples of Parent functions studied in Algebra I


Transformation: A change in size or position of a graph or a figure.
· translation of a function : A  transformation that moves a graph horizontally or vertically or both. Translations of graphs preserve the original shape of the graph. Transformations that preserve shape and size are rigid transformations.
· 
vertical translations: 
· 
horizontal translations 
· reflection: A transformation that flips a graph across a line. Reflections preserve the original shape of the graph. 
· 
Reflection across the x-axis :
· 
Reflection across the y-axis: 
· dilation: A transformation that stretches or shrinks a function or graph both horizontally and/or vertically by the same scale factor. Teacher Note: It is difficult to see the difference between vertical and horizontal stretches and shrinks with the types of functions studied in Algebra I.  The distinction will become more apparent in Algebra II when these skills are applied to trigonometric functions. 
· 
Horizontal Stretch or Shrink: 
· 
Vertical Stretch or Shrink :
Universal Design for Learning Principles (UDL)
This activity adheres to UDL Principle I: Provide Multiple Means of Representation in that the activity provides students with an activity that requires that they work analyze numeric, algebraic and graphic behavior of transformed functions in an effort to build conceptual understanding of transformations.  

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

Students will make conjectures about the affect of transformations on a graph of a parent function.

	Activity 2 



	Materials Needed
· Activity 2 Handout
· Graphing calculator
Preparation
· Make a copy of Activity 2 for each student.
Implementation
· Distribute a copy of Activity 2 to each student
· Demonstrate what you want students to do by completing the first graph and table with the students.  Review how to make use of the table feature of a graphing calculator. 
· Instruct students to work independently to complete Activity 2.
· After about 10 minutes, instruct students to compare their answers for the problems in Activity 2 with a shoulder partner.
· The debrief of this activity is where the Conceptual Understanding associated with Standard F.BF.3 is developed. Ask students many questions that involve comparing the attributes of the New Function to the attributes of the Parent Function.  
· Possible Questions/Talking Prompts
· Describe the similarities and differences between the equation of the  New Function and the equation of the Parent Function.
· Describe the similarities and differences between the graph of the  New Function and the graph of the Parent Function.
· What are the coordinates of the vertex of the Parent Function and what are the coordinates of the vertex of the New Function? 
· What pattern seems to exist in the differences noted between the equation, the graph and the coordinates of the vertex of the Parent Function and the New Function?
· 

The point (2,2) lies on the graph of the Parent Function . What is the y-coordinate of the point on the graph of the new function  that has an x-coordinate of 2? 
· As you debrief Activity 2 ask students to share their answers with a partner before asking them to share whole class.    As students share answers and observations, require that they use the proper vocabulary. 
Universal Design for Learning Principles (UDL)


	SMP #5: Use appropriate tools strategically.

Students will use the table feature of a calculator to gain clues as to how to set the viewing window in such a way that will allow for viewing critical properties of a graph. 

SMP #8: Look for and express regularity in reasoning.



Students will recognize that the graph  is a vertical translation of the graph of .



Students will recognize that the graph  is a horizontal translation of the graph of .



Students will recognize that the graph  is a vertical stretch or shrink of the graph of .



Students will recognize that the graph  is a horizontal stretch or shrink of the graph of 
	Activity 3
	Materials Needed
· Graphing Calculator
· Activity #3 Handout
Preparation
· Make a copy of Activity 3 for each student.
Implementation
· Arrange students in pairs.
· Distribute a copy of Activity 3 to each student.
· 
Instruct one student from each pair to use the parent function  for Activity 3.
· 
Instruct the second student in each pair to use the parent function  for Activity 3.
· Instruct students to complete the tasks described on the Activity 3 handout using their assigned parent function.  Model the first problem for students. 
· Instruct student pairs to make a prediction as to how the graph of each new function will compare to the graph of parent function prior to using a graphing calculator to produce the requested graph. 
· After each pair has completed their assigned column of Activity 3, ask the pair to work together to brainstorm a set of Rules for Transformations.
· Distribute a copy of the “Rules for Transformations” recording sheet to each student. 
· Tell students that the summary of this lesson will involve listening to the “Rules for Transformations” that various pairs of students developed and then coming to a consensus on a rule that they will copy on their recording sheet. 
 
Universal Design for Learning Principles (UDL)
This activity adheres to UDL Principle I: Provide Multiple Means of Representation in that the activity provides students with an activity that requires that they work with other students to exploration the effects of various transformations.  

	SMP #8: Look for and express regularity in reasoning.

Students will recognize that the graph:
· 
  

is a vertical translation of the graph of .

· 


 is a horizontal translation of the graph of .

· 
 

is a vertical stretch or shrink of the graph of .

· 


 is a horizontal stretch or shrink of the graph of 



	Summary 
How will evidence of student attainment of the lesson outcomes be determined?
	Materials Needed
·  “Rules of Transformations” recording sheet
· Overhead projector or document camera 
Preparation
· Display “Rules of Transformations”  recording sheet through projector or document camera
Suggestions for Facilitation
· Ask various pairs of students to share their “Rules for Transformations”.
· Fine-tune the rules shared and record the rules on the projected sheet. 

	
	Closure 
How will evidence of student attainment of the lesson outcomes be determined?
	Teacher Note:  The goal of the Exit Ticket is to assess how well students are able to 
                          generalize the concepts associated with transformations. 
                          Problem #2 from the Exit Ticket addresses the second part of 
                          Standard F.BF.3.  Giving students a problem like this without prior 
                           exposure to this format will assess their ability to apply knowledge 
                           in a new way. 
Materials Needed
· A copy of the exit ticket for each student
Implementation
· Distribute a copy of the Exit ticket to each student.
· 

Instruct students to sketch each of the indicated transformations of  on the grid which displays the graph of 
· Collect Exit Tickets
· Student responses on the Exit Ticket serve as Formative Assessment for this lesson. 



	Supporting Information

	
	Details

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

	Materials
	· Chart paper
· Markers
· Graphing Calculator

	Technology

	If you have access to the TI-Inspire you may want to use one of the explorations found at TI’s site that deal with transformations.
http://education.ti.com/en/us/activity/detail?id=919012C8691F44EA8E22DC388D5612EB
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Visual for Motivation Activity
[image: http://telescoper.files.wordpress.com/2012/03/escher.jpg]
Activity 1/ Introduction to Transformations

Group 1
Parent Quadratic Function


	Row
	New Function
	Graph

(sketch the graph of the given New Function over the graph of the parent function, )
	Description of Differences

	1
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.





	2
	

	

	
Describe the difference between the equation of the parent function, ,and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	3
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	4
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	5
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	6
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.











Activity 1/ Introduction to Transformations

Group 2
Parent Quadratic Function


	Row
	New Function
	Graph

(sketch the graph of the given New Function over the graph of the parent function, )
	Description of Differences

	1
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.





	2
	

	

	
Describe the difference between the equation of the parent function, ,and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	3
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	4
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	5
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	6
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.











Activity 1/ Introduction to Transformations

Group 3
Parent Quadratic Function


	Row
	New Function
	Graph

(sketch the graph of the given New Function over the graph of the parent function, )
	Description of Differences

	1
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.





	2
	

	

	
Describe the difference between the equation of the parent function, ,and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	3
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	4
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	5
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	6
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.











Answer Key/Activity 1/ Introduction to Transformations

Group 1
Parent Quadratic Function


	Row
	New Function
	Graph

(sketch the graph of the given New Function over the graph of the parent function, )
	Description of Differences

	1
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.
The equation of the new function adds one to the square of the input value.


Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.
The new graph is a vertical translation of one space upward of the graph of the parent function.  

	2
	

	

	
Describe the difference between the equation of the parent function, ,and the equation of the function given in the first column of this row.
The equation of the new function adds one to the input value before applying the function.

Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.
The graph of the new function is a horizontal translation of one space to the left of the parent function.


	3
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.
The equation of the new function subtracts one from the square of the input value.

Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.
The new graph is a vertical translation of one space downward of the graph of the parent function.  


	4
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.
The equation of the new function subtracts one from the input value before applying the function.

Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.
The graph of the new function is a horizontal translation of one space to the right of the parent function.

	5
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.
The equation of the new function takes the opposite of the square of each input value. With the exception of zero, this means that all output value will be negative.  

Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.
The graph of the new function is a reflection of the parent function across the x-axis.

	6
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.
The equation of the new function takes the opposite of each input value before squaring the quantity. With the exception of zero, the output values will all be positive numbers.

Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.
The graphs of the new and the old function are the same.  In reality, this type of transformation produces a reflection of the parent function across the y-axis.  Since the parent function in this case is a shape that is symmetric with respect to the y-axis this behavior is not observable.


Answer Key/Activity 1/ Introduction to Transformations

Group 2
Parent Quadratic Function


	Row
	New Function
	Graph

(sketch the graph of the given New  Function over the graph of the parent function, )
	Description of Differences

	1
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.





	2
	

	

	
Describe the difference between the equation of the parent function, ,and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	3
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	4
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	5
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	6
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.











Answer Key/Activity 1/ Introduction to Transformations

Group 3
Parent Quadratic Function


	Row
	New Function
	Graph

(sketch the graph of the given New Function over the graph of the parent function, )
	Description of Differences

	1
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.





	2
	

	

	
Describe the difference between the equation of the parent function, ,and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	3
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	4
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	5
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.



	6
	

	

	
Describe the difference between the equation of the parent function, , and the equation of the function given in the first column of this row.




Describe the difference between the graph of the parent function, , and the graph of the function given in the first column of this row.












Activity #2/ Further Exploration of Transformations
1. Use the given parent function to complete problem 1. 

Absolute Value Parent Function



	x
	


	-2
	

	-1
	

	0
	

	1
	

	2
	


· 
Complete the table of values and sketch the graph for  .







· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	

	-1
	

	0
	

	1
	

	2
	









· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	

	-1
	

	0
	

	1
	

	2
	








· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	

	-1
	

	0
	

	1
	

	2
	










· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	

	-1
	

	0
	

	1
	

	2
	










· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	

	-1
	

	0
	

	1
	

	2
	











· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	

	-1
	

	0
	

	1
	

	2
	










· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	

	-1
	

	0
	

	1
	

	2
	










· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	

	-1
	

	0
	

	1
	

	2
	










Answer Key /Activity #2/ Further Exploration of Transformations
2. Use the given parent function to complete problem 1. 

Absolute Value Parent Function



	x
	


	-2
	2

	-1
	1

	0
	0

	1
	1

	2
	2


· 
Complete the table of values and sketch the graph for  .







· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	1

	-1
	0

	0
	1

	1
	2

	2
	3









· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	3

	-1
	2

	0
	1

	1
	0

	2
	1








· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	3

	-1
	2

	0
	1

	1
	2

	2
	3










· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	1

	-1
	0

	0
	-1

	1
	0

	2
	1










· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	-2

	-1
	-1

	0
	0

	1
	-1

	2
	-2











· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	4

	-1
	2

	0
	0

	1
	2

	2
	4










· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	4

	-1
	2

	0
	0

	1
	2

	2
	4










· 
Complete the table of values and sketch the graph for  .
	x
	


	-2
	-4

	-1
	-2

	0
	0

	1
	-2

	2
	-4











Activity #3/ Partner Activity 
Directions: Describe what happens to the graph of the given parent function when each transformation is applied.

	Transformation
	Value of k
	Parent Function for Partner 1
	Parent Function for Partner 2

	
	
	

	


	

	

	
	

	
	

	
	

	
	

	
	

	

	

	
	

	
	

	
	

	
	

	
	

	

	

	
	

	
	

	
	

	
	

	
	

	

	

	
	

	
	

	
	

	
	

	
	



Answer Key/Activity #3/ Partner Activity 
Directions: Describe what happens to the graph of the given parent function when each transformation is applied.

	Transformation
	Value of k
	Parent Function for Partner 1
	Parent Function for Partner 2

	
	
	

	


	

	

	
The shape of the graph of is preserved but the graph is translated upward one space. 
	
The shape of the graph of is preserved but the graph is translated upward one space.

	
	

	
The shape of the graph of is preserved but the graph is translated upward two spaces.
	
The shape of the graph of is preserved but the graph is translated upward two spaces.

	
	

	
The shape of the graph of is preserved but the graph is translated downward two spaces.
	
The shape of the graph of is preserved but the graph is translated downward two spaces.

	

	

	
The shape of the graph of is preserved but the graph is translated to the left one space. 
	
The shape of the graph of is preserved but the graph is translated to the left one space.

	
	

	
The shape of the graph of is preserved but the graph is translated to the left two spaces.
	
The shape of the graph of is preserved but the graph is translated to the left two spaces.

	
	

	
The shape of the graph of is preserved but the graph is translated to the right two spaces.
	
The shape of the graph of is preserved but the graph is translated to the right two spaces.

	

	

	
The shape of the graph of is preserved but the new graph is a reflection of the graph of the parent function across the y-axis. 
	
The shape of the graph of is preserved but the new graph is a reflection of the graph of the parent function across the y-axis.

	
	

	
The shape of the graph of changes under this transformation. For each input value, the new output value  doubles.   This results in a graph that is a vertical stretch of the graph of the parent function. 
	
The shape of the graph of changes under this transformation. For each input value, the new output value  doubles.   This results in a graph that is a vertical stretch of the graph of the parent function.

	
	

	
The shape of the graph of changes under this transformation. For each input value, the new output value  doubles and then changes sign.   This results in a graph that is a vertical stretch of the graph of the parent function followed by a reflection across the x-axis.
	
The shape of the graph of changes under this transformation. For each input value, the new output value  doubles and then changes sign.   This results in a graph that is a vertical stretch of the graph of the parent function followed by a reflection across the x-axis.

	

	

	
The shape of the graph of does not change under this transformation.  This new function requires taking the opposite of each input value before performing the operations needed to determine the output value. For the square root function, this means that only non-positive numbers can now be used as input values and that the resulting output values will all be positive.  This results in a graph that is a reflection of the parent function across the y-axis. 
	
The shape of the graph of does not change under this transformation.  This new function requires taking the opposite of each input value before performing the operations needed to determine the output value. This results in a graph that is a reflection of the parent function across the y-axis

	
	

	
The shape of the graph of changes under this transformation. The graph of the parent function shrinks horizontally be a factor of ½.
	
The shape of the graph of changes under this transformation. The graph of the parent function shrinks horizontally be a factor of ½.

	
	

	
The shape of the graph of changes under this transformation The graph of the parent function shrinks horizontally be a factor of ½. and then is reflected across the x-axis.
	
The shape of the graph of changes under this transformation. The graph of the parent function shrinks horizontally be a factor of ½. and then is reflected across the x-axis.




RULES OF TRANSFORMATIONS
	Transformation
	Rule

	

	


	

	

	

	

	

	




Exit Ticket
1. 

The graph of a parent function whose domain is is below.









Sketch the graph of each of the following functions on the grid above. Label each graph with its function name. 
a. 

b. 

c. 

d. 


2. Each graph is a transformation of the graph of a parent function you have studied. Write an equation for each graph.
	a.
	
	b.
	
	c.

	

	
	

	
	






Exit Ticket (Answer Key) 
1. 

The graph of a parent function whose domain is is below.











Sketch the graph of each of the following functions on the grid above. Label each graph with its function name. 
a. 

b. 

c. 

d. 

2. Each graph is a transformation of the graph of a parent function you have studied. Write an equation for each graph.
	a. 

	
	
b.
	
	b. 
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