Section 4: Absolute Value and Square Root Functions

Teacher Notes~

Objective 1:

 Students will apply the rules for transforming functions to absolute value functions and square root functions, and be able to make accurate sketches of both and be able to correctly identify the equation given a graph. 

 
With extensive work transforming quadratic and cubic functions, along with the practice they’ve had applying the generalized rules of transformation to non-specified functions, students should be able to readily apply those rules to two more families of functions. There is no special reason why these two should be paired together, but since the rules apply in exactly the same way for each family students should be able to make more rapid progress with each type. The activity spends less time developing the general formula and more time applying it. Students should be able to complete the activity without a graphing calculator. 


The first activity should be done in class. Teachers should note that, as mentioned it is less developmental, while still asking students to conjecture and write in complete sentences. As the teacher circulates around the working students, s/he should make sure students are successfully writing the graphing forms for absolute value (
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 Teachers should also make sure students are seeing that the value of a is equal to the slope of the right hand portion of the absolute value graphs. This greatly simplifies the task of accurately sketching stretched or compressed absolute value functions. 

For square root functions, a can be used in exactly the same way as for quadratic functions, i.e. if
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. Showing students this “explanation” of how to use a in sketching accurate curves may be a stretch (no pun intended!) for some students, but it is an excellent opportunity to show the power of function notation to communicate efficiently.  Students have been dealing with the issue of how a changes a graph’s shape for awhile now, and teachers should be demonstrating the capabilities of function notation to explain graphs’ behavior. This notational form is used in the 4.1 Practice, so please show your class this explanation! When compared with “For a one-unit increase in x to the right of the vertex you add a to the y-value of the vertex”, the function notation statement seems elegant and streamlined. 

See “Transforming Absolute Value and Square Root Functions”

There are two practice assignments for this section, the second of which is a combined review. In 4.1 Practice there are some possibly challenging problems using the function notation described in the paragraph above. 

See “4.1 Practice: Focusing on Absolute Value and Square Root Functions”, and 

“4.2 Practice: Combined Review”

Assessments


There are two more assessment devices for this section. One is a quiz that is slightly longer and naturally more comprehensive than the previous two. The other is an alternative assessment, called “Show Us What You Know”. 

See “Quiz #3”

Notes on “Show Us What You Know”


This assessment is like a group test, but the product is a poster and a presentation displaying students’ mastery of the skills acquired so far. Teachers who have done this type of alternative assessment may already have a preferred procedure in mind. Nevertheless, here are some tips and suggestions for its implementation. 

· To insure that all students participate in creating the poster, teachers can limit groups to one color per person, and the completed poster must have a balance of colors.

· Setting and keeping to a limited time is difficult, but essential. Otherwise, students will use lots of time making superfluous decorations, which can reduce the poster’s effectiveness at presenting information.

· Having posters available from previous classes can give students concrete examples of what makes a useful (and useless) poster.

· Turning it into a class competition for which poster(s) will actually be posted in the classroom can help focus students on creating a useful poster.

· Try assigning only one family of functions per group, with the idea that between all the groups all families will be displayed. 

· This can be made into a class competition, with the most useful posters having the honor of being displayed for the rest of the term. 

For the presentation part of this assessment, teachers should also discuss class behavior expectations, and may want to require some note-taking, or even include the requirement that each group give the class some kind of problem to solve as part of the presentation. Full participation of each group member should also be stressed, and it should go without saying that the information presented should be accurate and correct, with clear examples shown. Teachers may want to use the rubrics provided, or create their own. Rubrics are an excellent way to illustrate your expectations for students, even if you choose not to employ them for grading purposes.

See “Show Us What You Know”, and “Assessment Rubric”

FTU/Section 4/Teacher Notes
Transforming Absolute Value and Square Root Functions
You do not need to work with a graphing calculator for these problems (graphing calculators are allowed, but not necessary) but you should collaborate with other students and discuss any questions you have with them about the problems. 

 Always write in complete sentences!
1. Write the vertex form for a parabola or the graphing form for a cubic function, and briefly describe what a, h, and k do.  _____________________________________________________

__________________________________________________________________________________________________________________________________________________________________________

2. You can think of a, h, and k as “controls” for the functions, and changing the value of one of them changes the graph. The great thing is that they work the same way with almost any function, including absolute value and square root functions. 

3. Sketch a graph of each of these functions. The first is the “parent graph”. 
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Slope = _______________


Slope = _____________


Slope = ____________
4. Carefully calculate the slope of the right hand part of each graph and write it below the graph. What do you notice about the value of a and the slope? _______________________________________________

5. Now use your experience with a, h, and k to make an accurate sketch of
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6. Write the graphing (vertex) form for the absolute value function: _______________________________

7. Of course, the same principles work in the square root function. Consider 
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to be the “parent function” for this family, write the graphing form* here.  _____________________________________

8. Make accurate sketches of each function. There are some absolute value functions here also.
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d) 
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*Even though we are calling the locator point for this function family the “vertex”, the term “graphing form” will be used for square root functions. 

FTU/Section 4/Transforming A.V. and S.R. functions
4.1 Practice: Focus on Absolute Value and Square Root Functions

1. Rewrite the equation 
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 so that it has the given vertex (V) and right-hand slope (m).

a)  V: (5, 3), m: 2

b) V: (4, -2), m:7.5 

      c)  V: (-1.8, 0), m:
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2.  Rewrite the equation 
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 using the function notation statements to determine a, h and k. Each statement is modeled on the form:  
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, and the first is done for you as an example.

     a) 
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           Solution:  h = 2, k = -5, k + a = -3, so a = 2. 
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3. Make an accurate sketch of each function. 
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3. (continued) Make an accurate sketch of each function.
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4. Write the correct equation for each graph.

a)




b) 



       c) 
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d) 




e)



      f)

[image: image64.png]


             [image: image65.png]


            [image: image66.png]



5. Of the four function families we’ve studied so far, pick two that you think are similar in some way and describe their similarity. ______________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________

FTU/Section 4/4.1 Practice

4.2 Practice: Combined Review

Part 1

For each function given, perform the following tasks: 

i) Identify the vertex/inflection point.

ii) State the function family.

iii) State the domain and range.
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Part 2

Make an accurate sketch the graph of each function on your graph paper.
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Part 3

Answer each question. Use complete sentences whenever appropriate.

13. Are all quadratic functions symmetrical about the y-axis? Explain.

14. Select from the following the function(s) that always cross the x-axis in at least one place.

     a) quadratic
b) cubic  
c) absolute value 
  d) square root       e) exponential

15.  Write the equation for an “unstretched” square root function that has been shifted 3 units right and 2 units down. 

16.   Identify the equation for each function.


a)



    b) 



         c)
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FTU/Section 4/4.2 Practice

Mid-Unit Assessment, Function Transformations

Show Us What You Know!

This project will be graded like a test, and you’ll be depending on a few of your classmates for help. The idea is simple: with your group make an informative poster that illustrates the rules for transforming functions.  Your poster should meet the following requirements:

· It should clearly display all the rules of function transformations.

· It should be easily readable from across the room.

· It should be a useful reference for students.

The rules for creating your poster are as follows:

· A maximum of four people can create one poster

· It must be done in a limited amount of time.

· All group members must participate in creating the poster.

· It must accompany a short presentation of the poster to the class in which all group members participate.

Your teacher will provide you the materials and set your time limit. When you begin, you should make a rough plan of what your poster will look like. A word of advice: Don’t spend a lot of time making a beautiful title or adding wonderful decorations to your poster until after you’ve put in the information about function transformations. Time will be limited. That’s what makes it like a test. 

Good planning and good luck!

FTU/Section 4/Show Us What You Know
Assessment Rubric for “Show Us What You Know”

This assessment is a collaborative project involving the creation of a poster displaying students’ mastery of the rules of function transformation, and the presentation of this poster to the class. There are two suggested rubrics here, one for the poster, and one for the presentation. 

Poster Assessment Rubric

	Mastery of Skills
	The poster clearly and accurately shows all the rules of function transformation (or at least all the ones defined and discussed in class for this project), and provides a clear visual example of each type of transformation.  The poster is readable from an appropriate distance, uncluttered, and shows a balance of participation from all group members, and was completed in the allotted time. 

	Competency of Skills
	The poster shows most or all of the rules of function transformation (or at least all the ones defined and discussed in class for this project), but may not provide clear visual examples of each type of transformation. Some parts of the poster may be difficult to read from a short distance, but shows a balance of participation from all group members, and was completed in the allotted time.

	Skills in Development
	The poster shows some, but not all of the specified rules of function transformation, and lacks clear visual examples of each type of transformation. All members may have not participated equally in creating the poster, but it was mostly completed in the allotted time. 

	Skills Stagnating
	The poster shows little knowledge of the specified rules of function transformation, and lacks any visual examples of each type of transformation. Some members did not participate in the creation of the poster and the group needed more time to complete the poster.

	SLACKING!
	The poster was not completed, and little effort was applied to the task. Group members did not demonstrate basic awareness of the rules of function transformation, and wasted the allotted time.


Presentation Assessment Rubric

	Masterful Presentation


	Each member of the shares equally in the presentation of information and keeps their comments germane to the information on the poster. Members address the audience directly, and correctly explain the concepts of function transformation. Members are able to answer fundamental questions posed by the audience.

	Competent Presentation
	Each member shares in the presentation, but one or more members only appear minimally involved. Members generally address the audience with correct information, but sometimes ramble or do not look at the audience, or give conflicting or confusing information. Members have difficulty addressing fundamental questions posed by the audience.

	Acceptable Presentation
	One member does not share in the presentation of information, and one or more member appears minimally involved. Members generally have correct information, but there are several errors. Members generally tend to talk to the poster instead of the audience, and are not prepared for fundamental questions posed by the audience.

	 Problematic Presentation


	More than one member does not share in the presentation, and has at best partially correct information, with more errors than correct facts. Members cannot answer fundamental questions posed by the audience.

	Unacceptable Presentation
	Less than half the members participate in the presentation, and their comments are mostly factually incorrect. Little effort is made to address the audience, and members cannot answer fundamental questions posed by the audience


FTU/Section 4/SUWYK Assessment Rubric

Quiz # 3

Part 1: Sketch the graph of each function. 
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Part 2: Identify the equation of each graph.

5.






6.  
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Part 3: Answer each question.

7. If the function 
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goes through the point (4, 172) name the coordinates of one other point on the graph besides the origin.

8. Give the vertex, domain and range of the function 
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Vertex:    ___________


Domain:  ___________


Range:     ___________

9. The function 
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is shown below. On the same grid make an accurate sketch of 
[image: image95.wmf]K

x

(

)

-

-

3

2


       [image: image96.png]-6-5-4-3-2-1 (01 2

-7





Teacher Notes, 4.1
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