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Unit 1: NOTES ON RIGID TRANSFORMATIONS AND CONGRUENCE
Pages: 1 –  10
Vocabulary:

1.   Rigid Transformation:   a change in position of a figure on a coordinate plane where the figure maintains its shape and size.  Also known as preserved.

2.   Translation:  a type of rigid transformation where a figure slides across a coordinate plane.

3.   Reflection:  a type of rigid transformation geometry where a figure is flipped across a line on a coordinate plane to produce a mirror image. 

4. Line of reflection:  the line that the reflection is flipped over. 

5. rotation: a type of rigid transformation where a figure is turned on the coordinate system.
6. Clockwise: a circular motion to the right.

7. Counterclockwise: a circular motion to the left.
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8. Pre-image:  the original figure before the transformation occurs.

9. Image:  the figure after a transformation has occurred.
10. Congruence: the same or equal in every way. Symbol:  =
11. Sequence of transformations: when 2 or more transformations have occurred.

12. Corresponding sides: a pair of matching sides from the pre-image and image.  
13. Corresponding angles: a pair of matching angles from the pre-image and the image.
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Model Problems:

1. The vertices of triangle ABC are A( - 2, 2 ), B( - 1, - 2), and C( - 6, 1 ). Graph the pre-image and image after a translation 7 units to the right and 3 units up. Create a table showing all vertices. 

Note: When finding the vertices of the image, you can count spaces on the coordinate system or add each vertex to the given translation. In symbolic form, 7 units to the right is (x  +  7) and 3 units up is (y  +  3). This is called mapping notation. 
7 units to the right means to add 7 to each x ( 7 units to the left would mean to subtract 7 ) x-axis goes left to right.
3 units up means to add 3 to each y ( 3 units down would mean to subtract 3) y-axis goes up and down.
Finding the new coordinate at A:   x:   - 2 + 7 = 5     A’ read A prime is located at

                                                              y:   2 + 3 = 5                    ( 5, 5 )


triangle ABC

triangle A’B’C’
A( - 2, 2 )

A’( 5, 5 )

B( - 1, - 2 )

B’( 6, 1 )

C( - 6, 1 )

C’( 1, 4 )

The image is preserved, it kept its shape and size. 
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2. Graph the pre-image of triangle ABC with the following vertices; A( - 2, - 2 ), B( - 5, - 4 ), and C( - 1, - 5). Create a table of vertices.
Next, reflect triangle ABC over the x-axis.

Note: When reflecting over the x-axis, the x-coordinate remains the same and the y-coordinate changes to its opposite ( multiply by – 1 ).

Example:   A( - 2, - 2)
A’( - 2, 2 ) 

Next, reflect triangle ABC over the y-axis.

Note: When reflecting over the y-axis, the y-coordinate stays the same and the x-coordinate changes to its opposite ( multiply by – 1 ).


Since this is a second image, the vertices will be labeled as double prime.

Example:   A( - 2, - 2)
A’’( 2, - 2 )


Triangle ABC
  Triangle A’B’C’

Triangle A’’B’’C’’
A( - 2, - 2 )

  A’( - 2, 2 )


A’’( 2, - 2 )

B( - 5, - 4 )

  B’( - 5, 4 )


B’’( 5, - 4 )

C( - 1, - 5 )

  C’( - 1, 5 )


C’’( 1, - 5 )

See graph on page 5.
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This is a series of rigid transformations. They are preserved, congruent, equal. They are the same shape and size.
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3. Graph the pre-image of triangle DEF with the following vertices; D( - 1, 1 ),

E( - 5, 2 ), and F( - 4, 8 ). Create a table of vertices.

Next, reflect triangle DEF over the x = y or y = x line (same). 
Note:  When reflecting over the x = y line, switch the order of the x and y coordinates.


Triangle DEF


Triangle D’E’F’
D( - 1, 1 )


D’( 1, - 1 )

E( - 5, 2 )


E’( 2, - 5 )

F( - 4, 8 )


F’( 8, - 4 )
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4. Graph the pre-image of triangle GHI with the following vertices;

G( 1, 3), H( 2, 5 ), and I( 5, 1 ).
Next, reflect triangle GHI over the y  =  - 1.

Note: The y  =  - 1 line means y is always – 1. It is a straight line going left to right. The idea is the same when reflecting over the x = - 1 line. This means x is always – 1 which means the line goes straight up and down.


Triangle GHI

Triangle G’H’I’
G( 1, 3 )

G’( 1, - 5)

4 units away from y  =  - 1

H( 2, 5 )

H’( 2, - 7 )

6 units away from y  =  - 1

I( 5, 1 )

I’( 5, - 3 )

2 units away from y  =  - 1
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Types of rotations:
1. 90 degrees counterclockwise or 270 degrees clockwise: 

switch the ordered pair and change the new x to its opposite.                   ( multiply the x by – 1 )  ( x, y ) → ( - y, x )
example:   A( 2, 3 )

A’ ( - 3, 2 )

2. 180 degrees:  keep the ordered pair and change both the x 

and the y to its opposite. ( multiply both the x and y by – 1 )                      ( x, y ) → ( - x, - y )

example:   B( 4, - 5 )

B’ ( - 4, 5 )

3. 90 degrees clockwise or 270 degrees counterclockwise: 

switch the ordered pair and change the new y to its opposite.                   ( multiply the new y by – 1 ) ( x, y ) → ( y, - x )
example:    C( - 3, - 7 )

C’( - 7, 3 )


Note:  A helpful reminder is to always imagine starting in the first quadrant where both the x and y are positive. Every quadrant represents a rotation of 90 degrees. Rotating 90 degrees counterclockwise puts the figure in the quadrant II where x is now negative and y is still positive. Rotating 90 degrees clockwise from quadrant I places the figure in quadrant IV where x is still positive but y is now negative. 
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                                          x is now negative and y is still positive                                                                                                                                                                

II

I


    y is now negative and x is still positive
 III                                                       IV
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5. The vertices of triangle XYZ are X( - 4, 1 ), Y( - 1, 5 ), and Z( - 6, 8 ).

Graph the pre-image and its image after a 90 degree counterclockwise rotation about the origin. Then rotate the pre-image 180 degrees about the origin. Create a table of vertices.


Triangle XYZ

triangle X’Y’Z’

triangle X’’Y’’Z’’
X( - 4, 1 )


X’( - 1, - 4 )


X’’( 4, - 1 )

Y( - 1, 5 )


Y’( - 5, - 1 )


Y’’( 1, - 5)

Z( - 6, 8 )


Z’( - 8, - 6 )


Z’’( 6, - 8 )







The triangles are preserved. They kept their shape and size. They are congruent. This is a rigid transformation.
