
Homework 1, due Thurs Sep 9, 2010 

Hand in during lab, or email PDF file to Peter Honig.    27 points total 

1. As described in Angel, what are the 4 major components of a 3D graphics API?  

a. Objects        4 points 

b. A viewer  

c. Light sources  

d. Material properties 

 

2. As described in Angel, what are the 4 stages of the graphics pipeline?  

          4 points 

a. Vertex processing 

b. Clipping and primitive assembly 

c. Rasterization 

d. Fragment processing 

 

3. Find the eigenvalues and eigenvectors of the following matrix. Suggested tools include 

Matlab, Maple, or doing it by hand.  � 8 −.6
. 6 . 8 � 

Characteristic polynomial: x
2
-8.8 x+6.76=0     4 points 

Eigenvalues: [7.94965,  0.850352] 

Eigenvector for 7.94965:   [0.996497, 0.0836263] 

Eigenvector for 0.850352: [0.0836263, 0.996497] 

 

4. Consider these 3-D vectors: A=(2,1,3), B=(5,4,6), C=(7,8,9). Compute:  

a. A.BxC         1 point 

[2, 1, 3] . [-12, -3, 12] = 9 

b. AxB.C         1 point 

[-6, 3, 3] . [7, 8, 9] =9 

 



5. (This is another a test of your linear algebra knowledge. Feel free to refer to books to 

find the correct formulae.)  

 

Suppose that we have a plane in 3-D thru the points A(3,0,2), B(2,2,0), and C(0,1,1).  

a. What is its equation, in the form ax+by+cz+d=0?    4 points 

��					
 = �−1, 2, −2� 
��					
 = �−3, 1, −1� 
�	
 = ��					
 × ��					
 = �0, 5,5� 
0� + 5� + 5� = −� 

0� + 5� + 5� − 10 = 0 

    a=0   b=5   c=5   d= -10 

Note that if you are using a unit normal then, 

0� + 0.7071� + 0.7071� = −� 

0� + 0.7071� + 0.7071� − 1.414 = 0 

    a=0   b=0.7071   c=0.7071   d= -1.414 

Note that this plane happens to be parallel to the x-axis 

 

 

b. Consider the line L thru the points O(0,0,0) and P(1,1,1). Where does this line 

intersect the plane?        3 points 

� = −� �! + "�! + #�! +  �%
 &�' − �!( + "&�' − �!( + #&�' − �!(  

t = 1 
        and since x/1=t , y/1=t, z/1=t 

        point of intersection is at: (1, 1, 1) 

 

 

 

 



6. This is a test of whether you know enough C for this course. The following code will 

copy string s to array t, provided that a few erroneous lines are corrected. What are the 

corrections and proper initializations?  

          3 points 

char *s="Hello!"; 

char t[6]; 

char p, q; 

p=s; 

q=t; 

for (;*q++ = *p++;); 

 

char t[7]    //If s is to be copied to 't' then t=7  to account for '\0' 

char *p,*q   //p and q must be pointers for them to  be addressed  

 

7. If we're going to be learning complicated graphics in this course, it behooves us still to be 

able to do the simple things. So, this exercise is to plot the ship NCC1701 similarly to the 

plot shown in the right margin.  

           3 points 

 

 


