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Name Date Class

LESSON Challenge
Matrix Representations of Transformations4-3

Just as functions can be combined to create a new function in a process 
called composition, transformations can also be composed to form a new 
transformation. Triangle QRS is shown at right. This 
triangle can be represented in matrix form by 

 A � 
�2 1 3

�1 3 �2
.

Reflect the triangle across the y-axis. Now translate 
this image 2 units right and 3 units down. In matrix 
form, this operation looks like the following.

�1 0

0 1
 

�2 1 3

�1 3 �2
 � 

2 2 2

�3 �3 �3

� 
4 1 �1

�4 0 �5

The result is triangle Q’R’S’ with vertices   � 4, �4 � ,   � 1, 0 � , and   � �1, 5 � 

Be careful with the order of transformations. Transformations may or may 
not be commutative.

Use matrices to transform triangle A with vertices at   � �2, �2 � ,   � 1, 2 � , 
and   � 3, �1 � . Find the coordinates of the vertices of the final image.

 1. Reflect triangle A across the x-axis and translate 
4 units left and 3 units up.   � �6, 5 � ,   � �3, 1 � ,   � �1, 4 � 

 2. Enlarge triangle A by a factor of 2, then reflect 
across the y-axis.   � 4, �4 � ,   � �2, 4 � ,  � �6, �2 � 

 3. Reflect triangle A across the line y � x, then 
translate 1 unit right and 4 units up.   � �1, 2 � ,   � 3, 5 � ,   � 0, 7 � 

 4. Reduce triangle A by a factor of   1 __ 
2
  , reflect 

  across the line y � �x, and finally translate 
5 units down. 

  � 1, �4 � ,   � �1, �5  1 __ 
2

   � , 
  �   1 __ 

2
  , �6  1 __ 

2
   � 

 5. Rotate triangle A 90° clockwise, then translate 
3 units left and 2 units up.   � �5, 4 � ,   � �1, 1 � ,   � �4, �1 � 

 6. Rotate triangle A 90° counterclockwise, 
enlarge the triangle by a factor of 3, and reflect 
across the y-axis. Finally translate 8 units right 
and 5 units down.   � 2, �11 � ,   � 14, �2 � ,   � 5, 4 � 
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