TRANSFORMATIONS VOCABULARY LIST

1. absolute value- the distance between the graph of a number and the number line.

2. coordinates- the unique ordered pair of real numbers associated with each point in a plane.

3. coordinate plane- the plane, made by the horizontal and vertical axes, used to graph two-dimensional objects.

4. dilation- the “stretching” or “shrinking” of a graph.

5. domain- the set of numbers that can be used for the x-value in a function

6. function- a correspondence between two sets, domain and range, that assigns to each member of the domain exactly one element of the range.

7. ordered pair- a pair of numbers, (x, y), that belongs to a specific point on the coordinate plane.

8. origin- the meeting point of the x- and y-axes having the coordinates of   (0, 0).
9. parabola- the set of all points equidistant from a fixed line and a fixed point not on the line.
10. periodic function- a function that the graphic representation repeats or follows a pattern.
11. quadratic equation- a polynomial equation in the form ax2 + bx + c = 0.

12. range- the set of numbers that can be used for the y-variable in a function.
13. reflection- the result when you plot points the same distance away from the line you are reflecting them about, but on the other side of the line.
14. square root- the square root of a number is the value you can multiply by itself to obtain that number.
15. translation- sliding a graph to a new position in the coordinate plane without changing its shape.
16. transformation- moving every point of a graph the same distance either left, right, up, down, or toward or away from the axes.
17. vertex- the point where two line segments meet.
18. x-intercept- the point at which a graph crosses the x-axis.
19. y-intercept- the point at which a graph crosses the y-axis.
TRANSFORMATIONS DISCOVERY ACTIVITY
Part 1:  Vertical Translations

1. Graph the quadratic function
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 in Y1.  Describe the resulting graph (where is its vertex? which way does it open? etc.)

2. Now enter the function 
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 in Y2 and graph it.  Describe how the graph of this function differs from the first.

3. Predict what the function 
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will look like when graphed.  

4. Enter the function in Y3 and graph it.  Discuss the results with your group. Clear the equations from the Y= screen when you are finished.
5. Now enter the absolute value function 
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 in Y1 and describe the resulting graph (where is its vertex? which way does it open? etc.).  How is it similar to and different from the graph of
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6. Predict what the function 
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 will look like when graphed.  Support your prediction with a reason.  

7. Enter the function in Y2, graph it, and discuss the results with your group.

8. Repeat Steps 6 and 7 with the function
[image: image7.wmf]4

|

|

)

(

-

=

x

x

f

.  When you are finished, clear all equations from the Y= screen.

9. Describe how you would have to change the equation 
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to make its graph shift down eight units on the coordinate plane.

10. Graph your equation in Y1.  Discuss the results with your group.  Clear your equation when finished.

Part 2:  Horizontal Translations

1. Re-enter the absolute value function 
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 in Y1 and graph it.  Recall the characteristics of this graph.  

2. Predict what the function 
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 will look like when graphed.  Support your prediction with a reason.  

3. Enter the function in Y2 and discuss the results with your group.  Clear all equations from  the Y=  screen when you are finished.

4. Enter the square root function 
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 in Y1 and graph it.  Describe the resulting graph.

5. Predict what the function 
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 will look like when graphed.  Support your prediction with a reason. 

6. Enter the function in Y2 and graph it.  Discuss the resulting graph with your group.

7. Describe how you would have to change the equation 
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to make its graph shift left six units on the coordinate plane.

8. Graph your equation and discuss the results with your group.  Clear all equations from the Y= screen when you are finished.

Part 3: Vertical Dilations
1. Re-enter the function 
[image: image14.wmf]2

)

(

x

x

f

=

 in Y1 and graph it, recalling its characteristics.

2. Now enter the function 
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 in Y2 and graph it.  Describe the resulting graph.

3. Predict what graph of the function 
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will look like when graphed.

4. Enter the function in Y3 and graph it.  Discuss the results with your group.  Clear the equations from the Y= screen when you are finished.

5. Predict what the absolute value function 
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 will look like when graphed.

6. Enter the function 
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 in Y1 and 
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 in Y2 and graph them.  Discuss the results with your group.  

7. Describe how you would change the equation of the function 
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to make the graph shrink by a factor of three.  

8. Graph the equation in Y3 and discuss the results with your group.  Clear all equations from Y= when you are finished.

Part 4:  Reflections (over the x-axis only)
1. Enter the function 
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in Y1 and 
[image: image22.wmf]2

)

(

x

x

f

-

=

in Y2.  Describe the resulting graphs.  Clear the equations from Y= when you are finished.

2. Predict what the function 
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will look like when graphed.  

3. Enter the function in Y1 and graph it.  Discuss the results with your group.

4. Describe how you would change the equation of the function 
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 to reflect it over the x-axis.

5. Enter the function in Y2 and discuss the results with your group.  Clear all equations from Y= when you are finished.

Summary

Describe each of the transformations of the graph of the function 
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from the parent function
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, giving a reason to support each transformation.  Make a sketch of each transformation.
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Translations Discovery Activity Key

Part 1:  Vertical Transformations

1. 
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3.  no graph  

4.
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5. 
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6. no graph

7. 
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8. 
[image: image34.wmf]4

|

|

)

(

-

=

x

x

f


[image: image75.emf]642-2

-4

-6

-5 5

[image: image35.emf]642-2

-4

-6

-5 5


9.  no graph

10. 
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Part 2:  Horizontal Translations

1. 
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2.  no graph


3.  
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4. 
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5. no graph


6. 
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7. no graph

8. 
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Part 3:  Vertical Dilations

1. 
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3. no graph

4. 
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5.  no graph


6.  
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7.  no graph

8. 
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Part 4:  Reflections
1. 
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2. no graph

3.  
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4.  no graph

5.  
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Summary

Translation of
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	Transformation
	Reason
	Sketch

	Reflected over x-axis


	The function begins with “- ”
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	Vertically stretched by a factor of 2


	There is a “2” before the absolute value
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	Shifted to the left 3 units


	The inside of the absolute value is “x + 3”
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	Shifted down 4 units


	
At the end, on the outside of the absolute value is “- 4”
	


Transformations – Homework Assignment


The above is the graph of 

y = f(x)

On separate graph paper, sketch a graph for each of the following:
1. y = f(x + 1)

2. y = 2f(x)

3. y = f(x) – 5

4. y = - f(x – 2) + 1

Transformations – ANSWER KEY
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1.  On Separate Sheet
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Function Walk

Correctives/Remediation Activity

Directions:

1. Mark a coordinate plane outside (or any large floor space) ahead of time with chalk or masking tape.

2. Start with the function y = x2.  Be sure that 11 students are standing on the x-axis with the mark that corresponds to their number (an integer -5 to 5) between their feet and facing in the direction of the positive y axis.  Ask students to use their number as x and calculate the value of y.  Then when you say go, they should walk forward that many spaces.

3. Have the rest of the students make as many observations about the resulting graph.

4. Next, ask the students how they could make their parabola shift to the right.

5. Have students calculate the value of y = x2 – 1 for their value of x.  Then when you say go, they should walk to their (x , y) point.

6. Have the rest of the students make as many observations about the resulting graph.

Repeat the activity to explore transformations using the following, asking students to predict what will happen and then having them “walk” their function to the new location.

1. y = x2 – 3
2. y = x2 + 1
3. y = x2 + 5
4. y = (x – 1)2   
5. y = (x – 6)2   
6. y = (x + 1)2   
7. y = (x + 4)2   
8. y = 2x2
9. y = 3x2
10. y = - 2x2
11. y = - 3x2
12. y = ½x2
13. y = ¼x2
As a final comprehensive review, have students predict what the graph of the following function is and graph using the function walk:

y = - 2 (x + 2)2 + 1
TRANSFORMATIONS EXTENSION/ENRICHMENT EXERCISE


Below is the graph for the function y = sin(x) for x-values from 0 to 2π.  Any periodic set of data will indefinitely repeat a pattern.  The graph of such data will resemble the graph of y = sin(x).
1) Use the periodic function of sunrise times that you graphed at the beginning of this lesson and what you know about transformations to write an equation for the sunrise time in Pittsburgh for any day of the year.

2) Choose several values to enter as days, test your equation for those values, and report your results back to the class.
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Date
Day of Year
Sunrise
Minutes after Midnight


Jan 1
1
7:43
463


Jan 16
16
7:41
461


Jan 31
31
7:31
451


Feb 15
46
7:14
434


Mar 1
61
6:53
413


Mar 16
76
6:29
389


Mar 31
91
6:05
365


Apr 15
106
5:41
341


Apr 30
121
5:20
320


May 15
136
5:03
303


May 30
151
4:53
293


June 14
166
4:49
289


June 29
181
4:53
293


July 14
196
5:02
302


July 29
211
5:15
315


Aug 13
226
5:29
329


Aug 28
241
5:44
344


Sept 12
256
5:58
358


Sept 27
271
6:13
373


Oct 12
286
6:28
388


Oct 27
301
6:45
405


Nov 11
316
7:02
422


Nov 26
331
7:19
439


Dec 11
346
7:33
453


Dec 26
361
7:42
462

Using “Day of Year”, d, as the independent variable and “Minutes after Midnight”, m, as the dependent variable, plot the 25 data points.
To model the time of sunrise with a cosine function, begin by identifying a maximum and a minimum data point.  Choosing the points (1, 463) and (166, 289) to be the maximum and minimum points respectively leads to the following:


Amplitude = 
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= 87
Period = 2 * (166 – 1) = 330

However, knowing that the time of sunrise repeats itself annually, we will use 366 as the period.  The equation of a cosine function with amplitude of 87 and period of 365 is
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This graph has a maximum value of 87 at x = 0.  We want our maximum value to be 463 at x = 1.  Consequently, we must translate our graph 1 unit to the right and 463 – 87 = 376 units up.  The resulting equation is
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Since a sine function with amplitude of 87 and period of 366 would have a maximum of 87 at 91.5, we must translate this graph to the left 90.5 units and up 376 units.  The resulting equation is
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