Vertical & Horizontal Translation of Functions, & Vertical Stretches and Shrinks
1
October

TI-Nspire Lesson
Name: __________
Vertical & Horizontal Translation of Functions, & Vertical Stretches and Shrinks
This lesson involves moving functions around on a graph.  We will look at the following:
· Translations, which involve moving a function vertically or horizontally

· Vertical stretches and shrinks, which involve widening or narrowing a function

Remember, to log on, press “c”, then press “5”, then press “5” again.  Type in your user name and then make up your own password.

Now, let’s begin by opening the document “Vert & Horiz Translations of Functions, Shrinks & Stretches” by pressing the Home (c) key, then pressing 2 for “New Document.”  Next, arrow up or down until you come to the class name and press “Select (x)” or “Enter (·)”. Finally, go to “Vert & Horiz Translations of Functions, Shrinks & Stretches” file; then press “Select” (x) or “Enter” (·).
Here are some keystrokes that will help you move around in the document:

· “/ + ¢”brings up the next page of the lesson.
· “/ + ¡” brings up the previous page of the lesson.

· “/ + £” tiles the pages in thumbnail sketches.

· “/ + ¤” reverses the command above.

· Holding down “÷” or pressing “/+÷” will grab things on the screen.  You’ll know when you have actually grabbed the item when you see the “{” on what you’re trying to control.

LESSON
The first section of the assignment concerns itself with the parabola (y = x2).  Read Pages 1.1 and 1.2, then, on Page 1.3, use the slider in the upper left of the screen to move the graph both directions (see figure below).  Notice on the graph label that the variable being changed is in the last position in the function.
 [image: image1.emf]
 1. What happens to the graph when the value on the slider (k) increases? Sample Answer: As the constant (k) increases, the graph of y = x2 moves vertically up the y-axis._____________
___________________________________________________________________________
 2. What happens to the graph when the value on the slider (k) decreases? _______________

___________________________________________________________________________
___________________________________________________________________________
 3. What happens when the value on the slider (k) = 0? ______________________________

 4. What happens when the value on the slider (k) changes from positive to negative? ______

___________________________________________________________________________
___________________________________________________________________________
Next, read Page 1.4, then on Page 1.5 using the slider in the upper left of the screen, move the graph both directions.  Notice on the graph label that the variable being changed is in parentheses with the variable x.
 5. What happens to the graph when the value on the slider (h) increases? ________________

___________________________________________________________________________

___________________________________________________________________________

 6. What happens to the graph when the value on the slider (h) decreases? _______________
___________________________________________________________________________

___________________________________________________________________________

 7. What happens when the value on the slider (h) = 0?_______________________________
 8. What happens when the value on the slider (h) changes from positive to negative? ______
___________________________________________________________________________
___________________________________________________________________________
Next, read Page 1.6, then on Page 1.7 using the slider in the upper left of the screen, move the graph both directions.  Notice on the graph label that the constant being changed is multiplied to the variable x2.
 9. What happens to the graph when the value on the slider (a) increases but stays positive? _
___________________________________________________________________________

___________________________________________________________________________

10. What happens to the graph when the value on the slider (a) decreases but stays positive? 
___________________________________________________________________________

___________________________________________________________________________

11. What happens when the value on the slider (a) = 0? ______________________________
12. What happens when the value on the slider (a) changes from positive to negative? ______
___________________________________________________________________________
___________________________________________________________________________
13. What happens to the graph when the value on the slider (a) increases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

14. What happens to the graph when the value on the slider (a) decreases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

Next, read Page 1.8, and then on Page 1.9 using the sliders, move the graph.  Notice what happens on the graph as you move each of the sliders.
15. What happens to the graph when the value on the top slider (a) increases and decreases? 
___________________________________________________________________________

___________________________________________________________________________

16. What happens to the graph when the value on the middle slider (h) increases and decreases? 
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

17. What happens to the graph when the value on the bottom slider (k) increases and decreases? 
__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

18. Explain how you would use the sliders to transform the graph y = x2 into the graph             y = -(x ( 1)2 + 4 and describe the differences between the original graph and the final graph. __________________________________________________________________
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Now, we move to the second function
[image: image2.wmf]x

y

=

.  See the graph of this function below.

[image: image3.emf]
19. Why are there no y-values for any x < 0? ______________________________________
___________________________________________________________________________
___________________________________________________________________________

Read Page 1.10, then, on Page 1.11, use the slider in the upper left of the screen to move the graph both directions (see figure below).  Notice on the graph label that the constant being changed is in the last position in the function.

20. What happens to the graph when the value on the slider (k) increases? _______________
___________________________________________________________________________

___________________________________________________________________________

21. What happens to the graph when the value on the slider (k) decreases? _______________
___________________________________________________________________________

___________________________________________________________________________

22. What happens when the value on the slider (k) = 0? ______________________________
23. What happens when the value on the slider (k) changes from positive to negative? _____
___________________________________________________________________________

___________________________________________________________________________

Next, on Page 1.12, using the slider in the upper left of the screen, move the graph both directions.  Notice on the graph label that the constant being changed is under the radical with the variable x.
24. What happens to the graph when the value on the slider (h) increases? _______________
___________________________________________________________________________

___________________________________________________________________________

25. What happens to the graph when the value on the slider (h) decreases? _______________
___________________________________________________________________________

___________________________________________________________________________

26. What happens when the value on the slider (h) = 0?______________________________
27. What happens when the value on the slider (h) changes from positive to negative? _____
__________________________________________________________________________

__________________________________________________________________________

Next, on Page 1.13, using the slider in the upper left of the screen, move the graph both directions.  Notice on the graph label that the variable being changed is in front of the radical containing the x variable.
What happens to the graph when the value on the slider (a) increases but stays positive? _

___________________________________________________________________________

___________________________________________________________________________

28. What happens to the graph when the value on the slider (a) decreases but stays positive? 

___________________________________________________________________________

___________________________________________________________________________

29. What happens when the value on the slider (a) = 0? ______________________________

30. What happens when the value on the slider (a) changes from positive to negative? ______

___________________________________________________________________________

___________________________________________________________________________

31. What happens to the graph when the value on the slider (a) increases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

32. What happens to the graph when the value on the slider (a) decreases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

33. What happens to the graph when the value on the middle slider (h) increases and decreases? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

34. What happens to the graph when the value on the bottom slider (k) increases and decreases? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

35. Explain how you would use the sliders to transform the graph y =
[image: image4.wmf]x

 into the graph             y = 
[image: image5.wmf]1

2

-

x

 ( 3 and describe the differences between the original graph and the final graph. __________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Now, we move to the third function
[image: image6.wmf]x

y

=

.  See the graph of this function below.
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34. Why are there no y-values < 0? ______________________________________________

___________________________________________________________________________

Read Page 1.15, then, on Page 1.16, use the slider in the upper left of the screen to move the graph both directions (see figure below).  Notice on the graph label that the constant being changed is in the last position in the function.

35. What happens to the graph when the value on the slider (k) increases? _______________
___________________________________________________________________________

___________________________________________________________________________

36. What happens to the graph when the value on the slider (k) decreases? _______________
___________________________________________________________________________

___________________________________________________________________________

37. What happens when the value on the slider (k) = 0? ______________________________
38. What happens when the value on the slider (k) changes from positive to negative? _____
___________________________________________________________________________

___________________________________________________________________________

Next, on Page 1.17, using the slider in the upper left of the screen, move the graph both directions.  Notice on the graph label that the constant being changed is in absolute value with the variable x.
39. What happens to the graph when the value on the slider (h) increases? _______________
___________________________________________________________________________

___________________________________________________________________________

40. What happens to the graph when the value on the slider (h) decreases? _______________
___________________________________________________________________________

___________________________________________________________________________

41. What happens when the value on the slider (h) = 0?______________________________
42. What happens when the value on the slider (h) changes from positive to negative? _____
__________________________________________________________________________

__________________________________________________________________________

Next, on Page 1.18, using the slider in the upper left of the screen, move the graph both directions.  Notice on the graph label that the constant being changed is in front of the absolute value containing the variable x.
43. What happens to the graph when the value on the slider (a) increases but stays positive? _

___________________________________________________________________________

___________________________________________________________________________

10. What happens to the graph when the value on the slider (a) decreases but stays positive? 

___________________________________________________________________________

___________________________________________________________________________

11. What happens when the value on the slider (a) = 0? ______________________________

12. What happens when the value on the slider (a) changes from positive to negative? ______

___________________________________________________________________________

___________________________________________________________________________

36. What happens to the graph when the value on the slider (a) increases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

37. What happens to the graph when the value on the slider (a) decreases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

Next, on Page 1.19, using the sliders, move the graph.  Notice what happens on the graph as you move each of the sliders.
47. What happens to the graph when the value on the top slider (a) increases and decreases? 
___________________________________________________________________________

___________________________________________________________________________

48. What happens to the graph when the value on the middle slider (h) increases and decreases? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

49. What happens to the graph when the value on the bottom slider (k) increases and decreases? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

50. Explain how you would use the sliders to transform the graph y =
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 into the graph             y = 
[image: image9.wmf]1
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 + 1 and describe the differences between the original graph and the final graph. __________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

The next section of the assignment concerns itself with the graph y = x3.  Read Page 1.20, then, on Page 1.21, use the slider in the upper left of the screen to move the graph both directions (see figure below).  Notice on the graph label that the constant being changed is in the last position in the function.

[image: image10.emf]
51. What happens to the graph when the value on the slider (k) increases? _______________
___________________________________________________________________________

___________________________________________________________________________

52. What happens to the graph when the value on the slider (k) decreases? _______________
___________________________________________________________________________

___________________________________________________________________________

53. What happens when the value on the slider (k) = 0? ______________________________
54. What happens when the value on the slider (k) changes from positive to negative? ______
___________________________________________________________________________

___________________________________________________________________________

Move to Page 1.22 using the slider in the upper left of the screen, move the graph both directions.  Notice on the graph label that the constant being changed is in parentheses with the variable x.
55. What happens to the graph when the value on the slider (h) increases? _______________
___________________________________________________________________________

___________________________________________________________________________

56. What happens to the graph when the value on the slider (h) decreases? _______________
___________________________________________________________________________

___________________________________________________________________________

57. What happens when the value on the slider (h) = 0?______________________________
58. What happens when the value on the slider (h) changes from positive to negative? _____
__________________________________________________________________________

__________________________________________________________________________

Next, on Page 1.23, using the slider, move the graph.  Notice what happens on the graph as you move the slider.
. 

59. What happens to the graph when the value on the slider (a) increases but stays positive? _

___________________________________________________________________________

___________________________________________________________________________

10. What happens to the graph when the value on the slider (a) decreases but stays positive? 

___________________________________________________________________________

___________________________________________________________________________

11. What happens when the value on the slider (a) = 0? ______________________________

12. What happens when the value on the slider (a) changes from positive to negative? ______

___________________________________________________________________________

___________________________________________________________________________

38. What happens to the graph when the value on the slider (a) increases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

39. What happens to the graph when the value on the slider (a) decreases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

Next, on Page 1.24, using the sliders, move the graph.  Notice what happens on the graph as you move each of the sliders.
63. What happens to the graph when the value on the top slider (a) increases and decreases? 
___________________________________________________________________________

___________________________________________________________________________

64. What happens to the graph when the value on the middle slider (h) increases and decreases?
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

65. What happens to the graph when the value on the bottom slider (k) increases and decreases? 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

66. Explain how you would use the sliders to transform the graph y = x3 into the graph             y = 2(x + 2)3 ( 1 and describe the differences between the original graph and the final graph. __________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

In this final section, we move to the second function
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67. What are the domain and range of this function? ________________________________

__________________________________________________________________________

Read Page 1.25, then, on Page 1.26, use the slider in the upper left of the screen to move the graph both directions (see figure below).  Notice on the graph label that the constant being changed is in the last position in the function.

68. What happens to the graph when the value on the slider (k) increases? _______________
___________________________________________________________________________

___________________________________________________________________________

69. What happens to the graph when the value on the slider (k) decreases? _______________
___________________________________________________________________________

___________________________________________________________________________

70. What happens when the value on the slider (k) = 0? ______________________________
71. What happens when the value on the slider (k) changes from positive to negative? _____
___________________________________________________________________________

___________________________________________________________________________

Next, on Page 1.27, using the slider in the upper left of the screen, move the graph both directions.  Notice on the graph label that the constant being changed is in the radical with the variable x.
72. What happens to the graph when the value on the slider (h) increases? _______________
___________________________________________________________________________

___________________________________________________________________________

73. What happens to the graph when the value on the slider (h) decreases? _______________
___________________________________________________________________________

___________________________________________________________________________

74. What happens when the value on the slider (h) = 0?______________________________
75. What happens when the value on the slider (h) changes from positive to negative? _____
__________________________________________________________________________

__________________________________________________________________________

Next, on Page 1.28, using the slider in the upper left of the screen, move the graph both directions.  Notice on the graph label that the constant being changed is in front of the radical containing the x variable.
76. What happens to the graph when the value on the slider (a) increases but stays positive? _

___________________________________________________________________________

___________________________________________________________________________

10. What happens to the graph when the value on the slider (a) decreases but stays positive? 

___________________________________________________________________________

___________________________________________________________________________

11. What happens when the value on the slider (a) = 0? ______________________________

12. What happens when the value on the slider (a) changes from positive to negative? ______

___________________________________________________________________________

___________________________________________________________________________

40. What happens to the graph when the value on the slider (a) increases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

41. What happens to the graph when the value on the slider (a) decreases but stays negative? 

___________________________________________________________________________

___________________________________________________________________________

Next, on Page 1.29, using the sliders, move the graph.  Notice what happens on the graph as you move each of the sliders.
80. What happens to the graph when the value on the top slider (a) increases and decreases? 
___________________________________________________________________________

___________________________________________________________________________

81. What happens to the graph when the value on the middle slider (h) increases and decreases? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

82. What happens to the graph when the value on the bottom slider (k) increases and decreases? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

83. Explain how you would use the sliders to transform the graph y =
[image: image13.wmf]3

x

 into the graph             y = 
[image: image14.wmf]3
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 + 1 and describe the differences between the original graph and the final graph. 
___________________________________________________________________________
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

At this point, please take the quiz found on Pages 1.30 through 1.35 on the TI-Nspire calculator.
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