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Traditional Geometry Sequence
(in the US)

Points, Lines, Planes
Deductive Reasoning
Perpendicular and Parallel Lines
Congruent Triangles

Triangles
Quadrilaterals
Transformations
Similarity
Circles

Area

Surface Area and Volume
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Transformations
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2. Matrices
3. Reflections

5. Composition of Transformations
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7. Dilations
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. Translations

. Matrices

. Reflections

. Rotations

. Composition of Transformations
. Symmetry

. Dilations



Translations
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Reflections

Graph /\ A B C with vertices A (3, -3), B (0, -2), and C (3, 4). Reflect /\ A B C in the lines
y=xand y =-x.
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Rotations

/\ABC has vertices A(-7, 0), B(-6, 2), and C(-2, 3). Rotate /A ABC 90° about the origin.
What are the coordinates of the vertices of the image, MNA'BC?

A’(~7, 0), B"(~8, =2), and C’(~2, -3)
A’(0, 7), B'(-2, 6), and C'(-3, 2)
A’(0, =7), B"(~2, -6), and C’(~3, -2)
A’(0, -7), B"(~2, -6), and C’(3, -2)

oo w>»

Q FGHJ has vertices Fi3, 4), G{3, 8), H(5, 8), and J{B, 4). Rotate quadrilateral
FGH.J90° clockwise. What are the di of the ices of the image, F G"H J?

A. F(3,-4), G'(3, -8), H'(5, =8), J'(B, ~4)
B. F{=3.4), G'(~3.8). H'(=5. B). (=6, 4)
C. F(4,3), G'(8, 3), H'(8, 5), J (4, 6)

D. F'(4,-3), G'(8,-3). H'(8, -5), J (4, -6}



Quadrilateral FGHJ has vertices F(3, 4), G(3, 8), H(5, 8), and J(6, 4). Rotate quadrilateral
FGHJ 90° clockwise. What are the coordinates of the vertices of the image, FG'H J ?

F(3,-4), G'(3, -8), H'(5, -8), J (6, -4)
F (-3, 4), G'(-3, 8), H'(-5, 8), J' (-6, 4)
F'(4,3), G'(8,3), H (8, 5), J (4, 6)

F'(4,-3), G'(8, -3), H'(8, -5), J (4, -6)

oo o>



~NOoO Ol bh WD -

. Translations

. Matrices

. Reflections

. Rotations
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Realistic Mathematics Education (RME)

Mathematics is a human activi

Horizontal mathematization: Students come up with
the mathematical tools to organize and solve
problems located in real-life situations

Opportunities for students to “re-invent”
mathematics through active participation in the
learning process

Vertical mathematization: Finding shortcuts,
discovering connections and applying these to new

situations in increasingly more abstract ways
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2D Visualization




2D Visualization:
The Van Hiele framework

Levels of Understanding Instructional phases (cf 5 E’s)

Visual Information (Engage)

Descriptive (Analytical) Guided orientation (Explore)
Relational Explicitation (Explain / Evaluate)
Deductive Free Orientation (Elaborate / Evaluate)

Integration (Evaluate / Engage...)



Early Attempts

2 Reflect each triangle
across its reflection
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Triangles ABC and FGH have both been
translated. Write a definition for
“Translation.” Be prepared to share your
definition with the class.

With a straightedge connect each point of
AABC with its image point. For example,
A connects to A°, B connects to B’. Do the
same for AFGH. Measure each segment.
Write down your observations. Be

prepared to share these with the class.
Add the observations to your definition.
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Reflect each triangle
across its reflection
line.

Construct the line
segments between pre-
image and

// corresponding image
points, showing your
process clearly.

¥ \ v
- \ Item 7: Reflect the
- \ triangle across the given
[ \\,l line of reflection (left); a
\\l typical solution (right)




Items 8-9: Construct
the reflection lines,
showing your
process clearly.

line of reflection (l;ﬁ); a
typical solution (right)




2D Visualization: Revisiting
Transformations







2D Visualization: Revisiting
Transformations










evisiting Transformations







Revisiting Transformations
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Revisiting Transformations




PTAGN is translated to image P T A G N by reflection first across
line m and then across line # that is parallel to line m. Use your ruler
and pencil to construct the lines needed to accurately locate line n.

P
T G N m
A
PH
T T N"

AH

Look carefully at the segments 44 , TT , NN . Write down what you
notice about their distance and direction from the pre-image points?
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Label the figure in the top left above. The figure in the top left is
translated to the position in the lower right. The first reflection line
passes through point P. Using what you know about the properties of
reflection that constitute a translation, use a pencil and ruler to
accurately place the two reflection lines and the translation vectors for
at least 4 points on the figure. Use two different color pencils for the
reflection lines and for the translation vectors




What makes a triangle?

- Triangle inequalities
- Angle and segment (side) relationships
- Isosceles triangles

- Equilateral triangles



essellations: Rotate a triangle













sosceles Triangles
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Reflect a triangle
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Reflect a scalene right triangle...
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- Reflect a scalene obtuse or acute triangle

OR
- Reflect a right triangle across its longest side
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- Rotate a scalene right triangle about the
midpoint of its longest side
AND
- Rotate a scalene obtuse or acute triangle
about the midpoint of a side




Vesica Pisces Construct two circles:
Circle A centered on circle B;

Circle B centered on circle A

""\




- Reflect a scalen

+ Reflect a right tr

Student Work

Describe how isometric rotations and translations can be performed using
the properties of isometric reflection.

Be sure to describe these transformations in terms of distance and direction
that the image “moves” in relation to the position of the pre-image.

Please provide pictures in your descriptions.

esica Pisces  Consn

Cirle A c
Cre B G
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pictures in your descriptions.
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- Reflect a scalen

+ Reflect a right tr

Student Work

Describe how isometric rotations and translations can be performed using
the properties of isometric reflection.

Be sure to describe these transformations in terms of distance and direction
that the image “moves” in relation to the position of the pre-image.

Please provide pictures in your descriptions.
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