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1) (5 pts each, 20 pts total) Define the term. Please use complete sentences.
a) Gamut




b) Metamer






c) Mach band

d) Bezier Curve




2) (10 pts) What are homogeneous coordinates and why are they used?
















3) (10 pts) Transformations are used everywhere in computer graphics.  In particular, they are used in at least 3 different places/stages in the 3D rendering pipeline. Describe the relevant stages in the rendering pipeline and qualitatively explain how transformations are used.  Use complete sentences and include pictures.
4) (5 pts each, 10 pts total) Other terms that arise in relation to the 3D rendering pipeline are given below.  Explain what each term means. Draw a picture if it helps the explanation.
a) Frustum













b) Hidden surface removal






5) (10 pts) Suppose you are given the 2D transformation matrix shown below.  Assume it was created by multiplying a sequence of basic transformations (scaling, rotation, etc). Use techniques we discussed in class, together with what you know about transformations to figure out as much as you can about the underlying basic transformations that are being performed. For example, does this matrix include a scaling, a translation, etc? If it does include a scaling, transformation, etc, can you give any specific information about these transformations?
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6) (5 pts each, 20 pts total) 3D Transforms: Write down the 4x4 matrix  transform (or sequence of matrix  transforms )  needed to perform each of the following transformations. Use homogeneous coordinates. If more than one matrix is needed make sure the  order of multiplication is clear. You do not need to multiply the matrices out. You also do not need to numerically evaluate the trig  functions (e.g. sin, cos). 

a) Scale uniformly by  7.  What is the inverse?















b) Rotate by 30 degrees about the line defined by z=2, x=0.








c) Reflect through the point at (1,-2,3).



d) Rotate the vector (0,2,1) so that it is lined up with the x-axis.
7) (4 pts each, 20 pts total) Matrix and vector math

a) What is the dot product of vectors (-1,3,-2) and (1,2,1)?

b) If the dot product of two vectors is zero, what can you say about the vectors?

c) What is the cross product of (-1,3,-2) and (1,2,1)?

d) If the cross product of two vectors is zero, what can you say about the vectors?

e) If the cross product of two vectors (r = v1 x v2) is not zero, what can you say about relationship between r, v1, and v2?
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