Lesson 9.2: Translations
Transformation:  An operation that moves or changes a geometric figure to produce a new figure, called the image.
· [image: http://www.winpossible.com/App_Themes/default/Images/CourseImages/Transformation.JPG]The original figure is called the pre-image. 



Types of Transformations:
(1) Translations (9.2)
(2)  Reflections (9.1)
(3)  Rotations (9.3)
(4)  Dilations (later)

Translation: Shifting a figure left/right and up/down

Ex1) Triangle ABC has A(0,0), B(0, 4), and C(5, 0). Translate the figure 2 units to the right and 1 unit down. Draw the figure and image and give a general rule for each point on the figure. 

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	










If the image is congruent to the preimage, the transformation is an ____________. The transformation preserves distance, angle measure, betweenness of points, and collinnearity. 

Ex2) Quadilateral HJLK has H(1, 0), J(0, 4), L( 3, 1), K(2, 5)
If HJLK is translated (x, y)  (x +3, y – 5), What are the coordinates of point K’? What are the coordinates of point J’?




Ex3) State the rule for the given translations:
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b. 








[bookmark: page1]Reflections (Section 9-1)
A reflection is a transformation representing a flip of a figure. Figures may be reflected in a point, a line, or a plane. 

[image: ]Example 1: [image: ]
[image: ]
a. 								b. 



Some figures can be folded so that the two halves match exactly. A fold is  aline of reflection called a line of symmetry. If all the lines of symmetry intersect at the same point, the figure has point symmetry.
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[image: ]Example 2:









Example 3: 
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[image: ]Instructions:
For #2-#5, use different colors.
1) Write down the coordinates of A, B, C in column 1
2) Reflect triangle ABC over x axis.  Label the new coordinates: A’, B’ C’ and write them in column 2.
3) Reflect triangle ABC over y axis.  Label the new coordinates: A’’, B’’, C’’ and write them in column 3.
4) Reflect triangle ABC over the line y = x.  Label the new coordinates: A’’’, B’’’, C’’’ and write them in column 4.
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5)  Reflect triangle ABC over the origin.  Label the new coordinates: A’’’’, B’’’’, C’’’’ and write them in column 5.

[bookmark: page2]
9.3: Rotations
Rotation: A transformation that turns every point of a preimage through a specified angle (angle of rotation) and direction about a fixed point (center of rotation)

Ex1A) Rotate quadrilateral ABCD 60° counterclockwise about point R. 





R





Ex1B) Rotate quadrilateral ABCD 40° clockwise about point R.
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Ex2) Triangle ABC has vertices A(-2, -3), B(-6, -3) and C(-5, -5). Draw the image of ΔABC under a rotation 120° counterclockwise about the origin. 
























[image: ]Rotating by a multiple of 90 degrees:
1.  
a) Rotate Triangle ABC, 90o counterclockwise.  
Label the triangle A′ B′ C′.

b) Rotate Triangle ABC, 180o counterclockwise. 
 Label the triangle A″ B″ C″.
[bookmark: _GoBack]
c) Rotate Triangle ABC, 270o counterclockwise. 
 Label the triangle A′′′ B′′′ C′′′.


2.  Organize your results from #1 in the table.

	Starting Point
	90°
Rotation
CC
	180°
Rotation
CC
	270°
Rotation
CC 
	360°
Rotation
CC

	A (1, 4)
	
	
	
	

	B (5, 2)
	
	
	
	

	C (2, 0)
	
	
	
	



3.  Complete each rule for finding the image of any point (x, y) under the given rotation.

a)	90°   rotation about the origin:  		(x, y)     →    (         ,           )

b)	180°  rotation about the origin:		(x, y)     →    (         ,           )

c)	270°  rotation about the origin:		(x, y)     →    (         ,           )

d)	360°   rotation about the origin:		(x, y)     →    (         ,           )



4.  What are the coordinates of (3, - 2) under a 90° counterclockwise rotation about the origin?


5. What are the coordinates of (- 5, 4) under a 180° counterclockwise rotation about the origin?


6.  What are the coordinates of ( 3, 2) under a 90° clockwise rotation about the origin?
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Example 2 COORDINATE GEOMETRY Graph each figure and its image under the given
(p. 498) reflection.

3. AXYZ with vertices X(0, 0), Y(3, 0), and Z(0, 3) reflected in the x-axis

4. AABC with vertices A(—1, 4), B(4, —2), and C(0, —3) reflected in the y-a:

5. ADEF with vertices D(—1, —3), E(3, —2), and F(1, 1) reflected in the orig

6. [JGHIJ with vertices G(—1, 2), H(2, 3), I(6, 1), and (3, 0) reflected in the
liney =x
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For Exercises 12-20, refer to the figure at the right. w moox AL

Name the image of each figure under a reflection in line £. T

12. WX 13 WZ 18, £XZY 4
Name the image of each figure under a reflection in line .

15. T 16. Y 17. AYVYW ——

Name the image of each figure under a reflection in point Z.
18. U 19. LTXZ 20. AYUZ

Determine how many lines of symmetry each object has. Then determine
whether each object has point symmetry.
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Step4 Check points to make sure they are images of D, E, F, and G.

Since points D, E', F/, and G’ are the images of points D, E, F, and G
under reflection in line , then quadrilateral DE'F'G’ is the reflection of
quadrilateral DEFG in line m.
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~HE YourRrogress:
1. Draw the reflected image of triangle H[K in line m.  H J

Reflection on a Coordinate Plane

. COORDINATE GEOMETRY Triangle KMN has vertices K(2, —4), M(—4, 2), and
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