9.1 Reflections
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> Reflection — flip of a figure et
0( o Can reflect in a point, line, or plane

\ \d)% Example
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\ﬁ‘Q Construct the reflected image 0 qkladrilateral WXYZ in line p.
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Isometry - preserves distance, angle measure, collinearity,
%eenness of points CC(\g“LUlJV”

Example

Quadrilateral ABCD has verticies A1, 1), B3, 2), C(4, -1) and
D (2,-3). Graph ABCD and its image under reflections in the
x-axis. Compare the coordinates of each vertex with the

coordinates of its image.
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» Line of symmetry — line of reflection ~ o ld
> Point of symmetry — common point of reflection

Example

How many lines of symmetry does the figure have? Does it
have a point of symmetry? |
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9.2 Translations

> Translation — transformation that moves all points of a
figure the same distance in the same direction R+, Q })ow(\

AKA slide, shift, or glide /¢ ,> (HQ 3
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Parallelogram TUVW has vertices T(-1, 4), U(2, 5), V(4, 3), and
W(, 2). Graph TUVW and its image for the translation (x, y)
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» Composition of Reflections — repeated reflection K/
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Rotation — transformation that turns every point of an image

9.3 Rotations

Center of rotation — the fixed point

Rotation is an Isometry!
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Examples
Rotate the image around point K using the degrees given.




You can also rotate in the coordinate plane!

90 degrees ( / \)
g, A
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180 degrees : ,
270 degrees / %\
(u - X )

tation about the origin.

Graph each figure and its image after the specified ro
3. ASTU has vertices S2,-1), T, 1) and 4. ADEF has vertices D(4, 3), EQ, 2), and
UG, 3);90° F(-3,-3); 180°
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5. quadrilateral WXYZ has vertices 6. trapezoid ABCD has vertices 4(9, 0),
w(-1, 8), X(0, 4), Y(-2, 1) and B(6,-7), C3,—T) and D(0, 0); 270°
Z(-4, 3); 180°




Rotational Symmetry — can rotate an image less than 360

degrees and it is indistinguishable from the pre-image
Order - # of rotations that produce same image
Magnitude — degrees rotated for same image
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Exa
Do the following have rotatlonal symmetry?
What is the order? Magnitude?
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9.4 Compositions of Transformations

e Composition of Transformations — (}) N\@j,
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Quadrilateral BGTS has vertices B(-3, 4), G(-1, 3), ﬁg‘ ,@; A’ I

T(-1,1), and S(-4, 2). Graph BGTS and its image S ™4 Y ﬁ,;-\\
aftera translatlon along (5 0) and a reflection in the et W Ml 8 f ;
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ATUV has vertices T(2, -1), U(5, -2), and V(3, —4). ; 11
Graph ATUV and its image after a translation along i D 1!
- (-1, 5) and a rotation 180° about the origin. + % < ‘v\s %‘)
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e Note: The composition of two or more isometries is an

Example

Copy and reflect figure EFGH in line p and then
line g. Then describe a single transformation that
maps EFGH onto E"F"G"H".
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Notice in the p‘ictur’e above the following theorem can be seen:
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o The composition of two reflections in parallel lines can be described by a
translation vector that is:

1) Perpendicular to the two lines and ~——
2) twice the distance between the two lines N s \
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Example — Real World

A. LANDSCAPING Describe the transformations B. LANDSCAPING Describe the transformations
that are combined to create the brick pattern that are combined to create the brick pattern
shown. A shown. _—




9.4 Tessellationst)ip((J( i

Tessellation — a pattern that covers a plan¢hy transforming the

same figure or set of figures so thatqe\mg (U‘C N 9&{93

%7' Regular Tessellation — mod(/, US‘\\’\LB {\Q%U(Uf @(" l;@“ﬂ
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:gular tessellation

¢ Uniform — tessellation containing the same arrangement of
shapes and angles at each veryex

e Semi-regular tessellation — a uniform tessellation forrﬁed using
“). or more regular polygons

Determine whether each polygon tessellates the plane. If so,
9. isosceles trapezoid

1. scalene 11ght triangle
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Determine whether each regular polygon tessellates the plane. Explain.
Wbt

o 4. 20-gon

3. square %
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5. septagon
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draw a sample figure.
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9.5 Symmetry

5\ PRI ¢ \_- - when a ridged motion maps the figure onto itself.
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Examples . (},

A. KALEIDOSCOPES State whether the object B. KALEIDOSCOPES State whether the object C. KALEIDOSCOF.’ES State whethe!' the object
appears to have line symmetry. Write yes or no. If appears to have line symmetry. Write yes or no. If appears to hav_e line symmetry. Write yes or no.
so, draw all lines of symmetry, 'and state their : so, draw all lines of symmetry, and state their If so, draw all lines of symmetry, and state their
nu'mber ' number. number. ,
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State whether the figure has rotational symmetry. Write yes or no. If so, copy the
figure, locate the center of symmetry, and state the order and magnitude of symmetry.
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Three dimensional figures can also have symmetry!

Plane Symmetry
A three-dimensional figure has plane symmetry if the figure
can be mapped onto itself by a reﬂectxon m a plane,
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Axis Symmetry

A three-dimensional figure has axis symmetry if the figure
can be mapped onto itself by a rotation between 0° and 360°
inaline. ——

Examples

A. State whether the figure has plane symmetry, B. State whether the figure has plane symmetry,
‘axis symmetry, both, or neither. ,: axis symmetry, both, or neither.

:A. State whether the figure has
plane symmetry, axis symmetry,
both or neither.




9 4 Dilations
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Scale factor determines what type of dilation (Ij)

o e 1 >,
If | r|>1, the dilation is an &\ lar genn é‘ A
Ifo< |r l <1, thedilationisa (¢« A0 e - L
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If | r|=1, the dilationisa cCon f 3 (e (Lo

Dilation is a similarity transformation (N OT_I'SQMETRY)

Example ‘
Find the measure of the dilation image or the preimage of

segment CD using the given scale factor

Q) CD=15 r=3 ~ ('} - Y5

b) CD=7, r=-23 U

» Theorem — If P(x, y) is the preimage of a dilation centered
the origin with a scale factor r, then thei Image is ( Cx, fU 4
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Draw the dilation image of each figure with center C and the given scale factor.
Describe each transformation as an enlargem"é’ﬁ‘f congr uernce, or reduction.
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Example
Determine the scale factor used for the dilation below with

center C.
Scale factor =  image length 2 \\
i length 7 =)
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Determine the scale factor for each dilation with center C. Determine whether the
dilation is an enlargement, reduction, or congruence transformation.
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1. CGHYJ is a dilation image of CDEF. . 2. ACKL is a dilation image of ACKL.
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3. STUVWX is a dilation image &) 4. ACPQ is a dilation image of ACYZ. )
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