Chapter 9  Sections 1-3 – Notes		Name: ______________________

Transformations:
· “Preimage” -  original image
· “Image”     -  new image
· “Congruence Transformation” – the new image is congruent to the preimage

1. Reflection: 	The preimage reflected over a point, a line or a plane
		* Congruence Transformation





2. Translation: 	Moves all points of the preimage the same distance in the same direction
		* Congruence Transformation






3. Rotation:       Turns every point of a preimage the same direction and angle around a fixed point.
		* Congruence Transformation






4. Dilation: 	The preimage is enlarged or reduced in size
		* NOT a Congruence Transformation





Example 1: Identify the following transformations

	a)			b)			c)			d)


	    ___________	    ___________	    ___________	   ___________ 

Reflections: 
1)   Line of Reflection: 
· Reflection of ABDE over line m
· The segment connecting the corresponding points on the preimage and the image are perpendicular to line m and are bisected by line m
· Line m is called the Line of Reflection for ABDE and its image A’B’D’E’ 

2)   Point of Reflection: 
· Reflection of UXYZ over line P
· Point P is the midpoint of the segment connecting the corresponding points on the preimage and the image
· Point P  is called the Point of Reflection for UXYZ and its image U’X’Y’Z’ 

Example 2: Triangle KMN has vertices K(2, -4), M(-4, 2), and N(-3, -4). 

            a) Graph KMN and its image 			b) Graph KMN and its image
                reflected over the x-axis			    reflected about the origin












Translations: 
· A transformation is written as:  (x, y)         (x + a, y + b) where ‘a’ is the distance moved horizontally and ‘b’ is the distance moved vertically.

Example 3: Triangle QRS has vertices Q(-4, 2), R(3, 0),  and S(2, 6). Graph QRS and its image for      the translation (x, y)          (x + 4, y – 5)

Rotations:
· Transformations that turn every point of a preimage the same direction and angle through a fixed point called the “Center of Rotation”
· The number of degrees that each point on the preimage is rotated is called the       “Angle of Rotation”
· Rotations can be either clockwise or counterclockwise

Example 4: ABCD is rotated 60° counterclockwise about point R








Example 5: Describe the rotation that moves triangle 1 to triangle 2. How many degrees is the rotation? Is it clockwise or counterclockwise?

          Angle of Rotation = _______

          Direction = _______


Example 6: Draw the rotation image of ΔBCD by reflecting the triangle in the x-axis and then the y-axis. The vertices of ΔBCD are B(-3, 5), C(-3, 3), and D(-5, 3). 
                               How many degrees is the rotation from ΔBCD to ΔB’’C’’D’’? In which direction?

          Angle of Rotation = _______

          Direction = _______
Compositions: 
· A transformation made up of successive transformations
Example 7:  Reflecting ABCD over the first parallel line (line m) and then reflecting the new image A’B’C’D’ over the second parallel line (line n) results in a translation of ABCD to A’’B’’C’’D’’







Example 8:  Reflecting ABC over the first perpendicular line (line l ) and then reflecting the new image A’B’C’ over the second perpendicular line (line m) results in a 180 ° rotation of ABC to A’’B’’C’’.










Example 9:   Determine whether the composition of reflections is a rotation, a translation,      or neither.
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2. quadrilateral ABCD with vertices A(0, 2),
B(2,2), C(3,0), and D(~1, 1) in the line y =

3. Y TESTPRACTICE The image of A(~2,5)
under a reflection is A'(2, —5). Which
reflection or group of reflections was
used? (Lessong-T)

L reflected in the x-axis

1L reflected in the y-axis

111 reflected in the origin
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For Exercises 4-6, identify any lines or points
of symmetry each figure has. (esons)
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Graph each figure and the image under the
given translation. (lesson92)
7. PQ with endpoints P(1, —4) and Q(4, —1)
under the translation left 3 units and up 4 units

2

A

11. In the figure, describe the rotation that moves
triangle 1 to triangle 2. (Lessono3)

RECREATION For Exercises 12-14, use the
following information. (lesono3)

A Ferris wheel’s motion is an example of a
rotation. The Ferris wheel shown has 20 cars.
12. Identify the order

and magnitude of

the symmetry of a

20-seat Ferris wheel.

. What is the measure

of the angle of

rotation if seat 1 of a

20-seat Ferris wheel

is moved to the seat
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Translations By Repeated Reflections Another way to find a translation is to
perform a reflection in the first of two parallel lines and then reflect the image
in the other parallel line. A transformation made up of successive

transformations is called a composition.

EXAMPLE

Find a Translation Using Reflections

E) In the figure, lines mand nare parallel. Determine whether the red
figure is a translation image of the blue preimage.

Reflect quadrilateral ABCD in line 1. The result
is the green image, quadrilateral ABC'D.

Then reflect the green image, quadrilateral
ABCD in line 1. The red image, quadrilateral
A"B"C'D’, has the same orientation as
quadrilateral ABCD.

Quadrilateral A"B'C"D" is the translation
image of quadrilateral ABCD.

Your Progress

2. Find the translation that was used to move star 4 to star 5.
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18. AKLM with vertices K(0, 5), (2, 4), and M(—2, 4), reflected in the line y =
and then the x-axis

Determine whether the indicated composition of reflections is a rotation.
Explain.
19. ¢,

AMUSEMENT RIDES For each ride, determine whether the rider undergoes a
rotation. Write yes or no.

21. spinning teacups 22. scrambler 23. roller coaster loop.

24. COORDINATE GEOMETRY Quadrilateral QRST is 12
rotated 90° clockwise about the origin. Describe the
transformation using coordinate notation. 0.3

25. If a rotation is performed on a coordinate plane, S0 B0} A4 0|
what angles of rotation would make the rotations 9ls0,0). X
easier? Explain.

26. Explain two techniques that can be used to rotate B
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of
transformations and their
compositons to make
connections between
mathematics and the real
world, such as tessellations.
G.10 The student applies the
‘concept of congruence to
justify propertes of figures
and solve problems.

(A) Use congruence
transformations to make
conjectures and justify
properties of geometric
figures including figures
represented on a coordinate
plane.

New Vocabulary
reflection

line of reflection
isometry

line of symmetry

point of symmetry

Review
Vocabulary

Congruence

Draw Reflections A reflection is a transformation representing a flip of a
figure. Figures may be reflected in a point, a line, or a plane.

The figure shows a reflection of ABDE in
line . Note that the segment connecting
a point and its image is perpendicular to
line m and is bisected by line m. Line m

is called the line of reflection for ABDE
and its image A’B'D'E". Because E lies on
the line of reflection, its preimage and
image are the same point.

A, A, A”, and s0 on, name corresponding points for one or more transformations.

It is possible to reflect a preimage in a point. In the figure below, polygon

UXYZ is reflected in point P.

‘When reflecting a figure in a line or

EN PTG Se o o ennt b

Note that P is the midpoint
of each segment connecting a
point with its image.

PY',ZP = PZ"
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