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How are cartoon characters made? How do they change shape? How can you
make an inanimate object appear to move? A cartoonist—or a math
student—can help answer these questions.

Monty Brekke « John Carter o Janet Kuchenbrod




Discussion
1.

a. Figure 1 below shows several different images of a cartoon bug. Describe how the bug in frame A could be changed to create the image in each of the other frames

b. Describe how the bug in frame A could be changed to the bug in frame B through two or more modifications.
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Flashback Activity 1
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a. Use the Pythagorcan theorem to find the length of the hypotenuse
of each right triangle in the following diagram.

3em Scm

b. Are these two triangles similar? Explain your response.




[image: image10.png]1.2. Consider the following points: A(,2), B(=3,4), C(0,5), and D(2,0).
a. 1. Find the equation of the line that contains A and B.
2. Find the equation of the line thiat contains C and D.
b. Identify the point of intersection of the two lines in Part a.




1.3. For the Triangle below Use inverse trigonometric ratios to find the measure of the two acute angles (Not drawn to Scale):
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Exploration 1
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Dilation:

Scale Factor

On a visual example locate the following:

Image

Preimage

Center

Scale factor
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Discussion

a. How is the Pythagorean theorem used to derive the distance formula?

b. What did you observe about the ratios of corresponding lengths in Parts d and g of the exploration?

c. The transformation of (ABC to (A'B'C’ is a dilation. Describe the similarities between a dilation and a point-perspective drawing.

d. In Part c of the exploration, what did you observe about the measures of corresponding angles of (ABC and (A'B'C'?

e. In a dilation, what geometric properties appear to remain the same in both the image and the preimage?

f. 1. Describe the geometric relationship between (ABC and (A'B'C'.

2. Identify any other triangles on your graph that share this same relationship.

g. 1. How does the scale factor for the dilation compare to the ratios of corresponding lengths for (ABC and (A'B'C'?

2 How does the scale factor compare to the ratio of the perimeters of the two triangles?

3 How does the scale factor compare to the ratio of the areas of the two triangles?

h. If you moved the center of the dilation, do you think that the relationships identified in Parts f and g would still be true?

i. How could you change the scale factor to produce an image that is smaller than the preimage?

j. In general, what is the ratio of the distance from the center of dilation to a point on the preimage to the distance from the center of dilation to the corresponding point on the image?

Activity 2
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Discussion

a. Describe how a dilation of Skip's mouth by a scale factor of 3, with center at the origin, relates to scalar multiplication.

b. Why must matrix S be multiplied on the left by the 2x2 dilation matrix D?

c. 1.
By what 2x2 matrix could you multiply matrix M to dilate Skip's mouth by a scale factor of 3, with center at the origin?

2. By what 2x2 matrix could you multiply matrix M to dilate Skip's mouth by a scale factor of 1/4, with center at the origin.

3. By what 2x2 matrix could you multiply matrix M to dilate Skip's mouth by a scale factor of 1, with center at the origin?

d. In the module "Marvelous Matrices," you learned that the 2x2 identity matrix for matrix multiplication is:
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. Describe how the product of a scalar and the 2x2 identity matrix relates to a matrix that produces a dilation with center at the origin.

e. Suppose Skip is dilated by a scale factor of n, with center at the origin. Describe how to determine the matrix that represents Skip's image.

f. In a dilation, what is the geometric relationship between an image and its preimage?

Activity 3

Change in position can be represented by  _______________________________ (p 222)
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Discussion

a. In Part a of the exploration, how did Skip's image at the bottom of the slide after moving him along the vertical and horizontal components compare with the image after moving him along the translation vector?

b. What is the geometric relationship between the image at the bottom of the slide and its preimage?

c. Describe the change in position of Skip's cap from the top of the slide to the bottom.

d. What translation matrix would you use to translate Skip's cap 4 units to the left and 5 units down?

e. The lengths of the vertical and horizontal components represent vertical and horizontal distances. How could you use these distances to find the length of the translation vector?

f. How could you find the measure of the angle formed by the translation vector and its vertical component?

g. Describe how to find the distance from any point in Skip's preimage to the corresponding point in the image.

h. Figure 9 shows the translation of point P(x, y) to P'(x + h, y + k).

[image: image20.png]Figure 9: A translation of point P




1. What is the length of the translation vector?

2.
How could you determine the direction of the translation vector?

Activity 4

Mathematics Note p 228
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Discussion

a. Describe the image that results from a rotation of 0° about the origin.

b. What 2x2 matrix, when multiplied on the left of a preimage matrix, would produce a rotation of 0° about the origin?

c. Name at least two rotations that yield the same result as a counterclockwise rotation about the origin of 360°.

d. What clockwise rotation would produce the same result as a counterclockwise rotation about the origin of 90°? How can you generalize the relationship between equivalent clockwise and counterclockwise rotations?

e. Do you think that two counterclockwise rotations of 90° with the same center are equivalent to one counterclockwise rotation of 180°? Explain your response. 

f. In a rotation, what is the geometric relationship between an image and its preimage?

Activity 5

Mathematics Note p 235
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Discussion

a. 1.What patterns did you observe in the matrices when reflecting an object in the x-axis?

2. What patterns did you observe when reflecting in the y-axis?

b. Using your results from Parts d and e of the exploration, write a general statement that describes a reflection in each of the following lines:

1. 
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c. What similarities or differences are there in the matrix operations for the four types of transformations you have explored so far?

d. How would you summarize the geometric relationships between the preimage and the image in these four types of transformations?
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2.1.  Complete the following operations given matrices A and B below.

2 6 8 4 0 -1
A=[-9 6 -2 B=[0 1 3
6 -1 9 2 -1 4
a. A+B
b. 3A




[image: image28.png]2.2 Isitpossible to perform the matrix muldiplication shown below?
Explain your response:

2 3 4][3 4 -9
92 1][45 0
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3.1  Find the lengths of AB and CD in the diagram below.





[image: image30.png]3.2 Whatangle measure corresponds with a tangent of 0.257




[image: image31.png]3.3 Determine the measure of ZA in the following right triangle.
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4.1 Graph the figure described by each of the following matrices on a
coordinate plane.
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[image: image33.png]4.2 Determine the unknown lengths in the triangle below.
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5.1  Describo the graphs of y=x and y=






[image: image35.png]5.2 Complete the following operations given matrices A, B, and C below.
2 4 7 4 6 2222 01
A’L 100 4] n:[_, 77 7} C:I:I 0}
a. C-A
b. C+(A+B)




Self Assessment For Crazy Cartoons
Listed Below are the key math concepts of the module. Write about your understanding of each of the concepts, and explain how you used each concept.

1) Use properties of similar figures

2) Explain the geometric relationships in perspective drawings, dilations, translations, rotations, reflections, and composite transformations.

3) Write matrices for dilations, translations, rotations, and reflections.

What was the most exciting part of the module? What was the least exciting? Why?

On what did you do best? On what can you improve? Explain please.
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