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Review #3 
Matrices – Geometry Applications
Goal: Perform transformations using matrix operations.

A change to a figure is a ______________________ of the figure.

The original figure is the ___________.  The transformed figure is the ___________.

The four types of transformations are: ___________, ___________, ___________, and ___________.

Example 1: Write a matrix to represent the following:

	a. Point A


	b. Quadrilateral ABCD
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Practice:

	1. Write a matrix to represent ∆ABC with vertices A(3,5), B(6,7) and C(7,3).

	2. How many rows and columns are in a matrix for a hexagon?



You can use matrix addition to ___________ all of the vertices of a figure in one step.
	Example 2:  The matrix 
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 represents ∆ABC.  

Write the translation matrix and the image matrix that represents the translation of ∆ABC 1 unit left and 3 units up.  Then graph ∆ABC and its image.


 


Practice:
	3. The matrix 
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 represents quadrilateral JKLM.

Write the translation matrix and the image matrix that represents the translation of JKLM 7 units left and 4 units down.  Then graph JKLM and its image.
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	4. Kite ABCD has vertices (5,5), (3,7), (1,5), and (3,1).  If you translate it 9 units to the left and 3 units up,  Write the transformation matrix and the image matrix.  Graph the preimage and the image in the same coordinate plane.
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You enlarge or reduce a figure with a ___________.  You use scalar multiplication to dilate a figure with center of dilation at the ___________.
	Example 3:  
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Practice:

Find the coordinates of the image after the given dialation.  Graph the preimage and image. 
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A ___________ turns a figure about a fixed point – the center of ___________.  You can multiply a figure’s vertex matrix by a rotation matrix to find the vertices of the rotation image.  We will rotate counterclockwise about the origin.

Properties - Rotation Matrices for the Coordinate Plane:

90° Rotation


180° Rotation


270° Rotation
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Rotate the triangle with vertices A(1,1), B(5,2), C(-2,3) by the indicated amount.  Write the transformation matrix and the image matrix.  Graph the preimage and the image in the same coordinate plane.
	Example 4:  
a)
                 
90°

	
b)                                               180°



Practice:

Rotate the triangle with vertices D(-3,0), E(-4,4), F(1,1) by the indicated amount.  Write the transformation matrix and the image matrix.  Graph the preimage and the image in the same coordinate plane.
	5. 
270°
 


A ___________ maps a point or figure in the coordinate plane to its mirror image using a specific line as its line of reflection.  We will use the following lines of reflection: y=0 (x-axis), x=0 (y-axis), y = x, and the origin.

Properties - Reflection Matrices for the Coordinate Plane:

Across x-axis


Across y-axis


Across y = x


Across origin
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Reflect the quadrilateral with vertices A(2,1), B(8,1), C(8,4), D(5,5) across the indicated line.  Write the transformation matrix and the image matrix.  Graph the preimage and the image in the same coordinate plane.
	Example 5:  

a)
y-axis



	b)  

y = x



Practice:

Reflect the quadrilateral with vertices E(1,1), F(3,1), G(6,4), H(1,3) across the indicated line.  Write the transformation matrix and the image matrix.  Graph the preimage and the image in the same coordinate plane.
	6. 
x-axis
 


Homework Problems:
Write a matrix to represent the following:

	1. ∆EBC

	2. ∆ECD


	3. Quadrilateral BCDE
	4. Pentagon ABCDE
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Write the transformation matrix and the image matrix.  Graph the preimage and the image in the same coordinate plane.
	5. 
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Write the transformation matrix and the image matrix.  Graph the preimage and the image in the same coordinate plane. 
	7. 
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