
CSCE 4813 - Computer Graphics 
Final Exam - Fall 2008 

 
Instructions:    
 
This is a 70 minute closed book exam.  There are 10 questions worth 10 points each, so budget 
your time accordingly.  One 8.5 by 11 page of notes are allowed.  Calculators can be used for 
numerical calculations only.  Please raise your hand if you have any questions. 
 
Name: ____________________ 
 
 
Geometric Transformations (20 points) 
 
For this question, RZ(theta) = rotate about z axis by theta degrees, T(dx,dy,dz) = translate by 
(dx,dy,dz) units, and S(sx,sy,sz) = scale by (sx,sy,sz) units. 
 
• What sequence of geometric transformations is necessary to rotate an object by theta degrees 

about the point (a,b,c)?   
 
• Will you get the same result if you perform RZ(10) followed by S(3,2,1) as you would if you 

perform S(3,2,1) followed by RZ(10)?  Explain. 
 
Viewing Operations (20 points) 
 
Consider an ideal pin-hole camera model with the center of projection (focal point) at the origin 
(0,0,0) and the projection plane at z=d.   
 
• Draw two side view diagrams that show how the point (x,y,z) is projected onto the point 

(xp,yp,d).  Be sure to label your axes and show the z=d plane. 
 
• Using your drawings above, derive formulas for calculating xp and yp in terms of the other 

variables above. 
 



Shading Models (20 points) 
 
The Phong shading model simulates diffuse (D), specular (S), and ambient (A) reflections of 
light off objects with known light reflection properties (Kd, Ks, Ka).  When a light source is pure 
white, the output intensity is given by:  I = Kd * D + Ks * S + Ka * A. 
 
• Describe how the output intensity is calculated if there are multiple light sources with 

different positions and different colors. 
 
• What light reflection properties (Kd, Ks, Ka) would you use to model a perfect mirror 

surface?  What would this polygon look like if we viewed it using OpenGL? 
 
 
Polygon Drawing (20 points) 
 
Assume that your task is to draw a polygon with coordinates (0,0), (10, 3), (4,8), (2,6) with a 
solid color (R,G,B). 
 
• Describe the major steps in the “flood fill” polygon drawing algorithm.  Use diagrams and 

pseudo code as needed.  What is the biggest potential problem with this approach?  
 
• Describe the major steps in the “scan line” polygon drawing algorithm.   Use diagrams and 

pseudo code as needed. What is the biggest potential problem with this approach? 
 
Texture Mapping (20 points) 
 
Assume that you are given a texture image that is 100 by 100 pixels.  Your task is to map this 
texture onto a cylinder object consisting of 20 skinny polygons that are the length of the cylinder.   
 
• Draw a picture that shows how the texture image should be “chopped up” and mapped onto 

the 20 polygons of the cylinder.  How is this accomplished using the OpenGL API? 
 
• Describe “bump mapping”.  Where is this used?  What makes this technique better than other 

approaches to this problem? 
  


