Lecture 12:  2D Transforms – Review Questions
· What is a linear transformation?  Give an example of a linear transformation in R2 (i.e., in two dimensions).
· Provide 2x2 matrices to illustrate non-uniform scale, rotation, and shear.  Draw before and after sketches to illustrate the effect of your matrices.

· Create a 2x2 shear matrix that shears in the x and y directions simultaneously.

· Create a 2x2 matrix that reflects geometry about the x-axis.    

· Create a 2x2 matrix that negates the x and y coordinates of all points.

· Create a 2x2 matrix that projects all points onto the x-axis.    ..onto the y-axis.

· Create a 2x2 matrix that projects all points onto the line x=y.
· What is an affine transformation?  Give an example of an affine transformation in R2 (i.e., in two dimensions).

· What are homogeneous coordinates?  How do we represent a point in homogeneous coordinates?  How do we represent a vector?

· Give a 3x3 matrix representing a translation by (a, b).

· True or false:  a linear transformation always maps the zero vector to itself.  If this statement is true, how is that consistent with the fact that we can do translations using a 3x3 linear transformation?

· Give a 3x3 matrix that rotates all geometry about a fixed point (a, b).
· How can we tell that a 2x2 matrix in 2D or a 3x3 matrix in 3D is a rotation matrix?  What must be true of all rows and all columns?  How must the three rows or columns relate to one another?  Give examples of matrices that are not rotation matrices and explain why they are not.

· BONUS:  Refer to Figure 9.19 and matrix M on page 234 of the handout Chapter 9, which performs this transformation.  Verify that transformations of the vertices on the corners of the illustrated region produce the correct result.  Now use this matrix to transform the point ( ¾ , ¾ ).  What does the result mean about how geometry will be distorted after the transformation?  Will more distant objects appear larger or smaller to the eye?  Explain your answer.
