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QUESTION 1:

a) Based on your understanding of the following code, draw the output and identify each point precisely.    






[4 Marks]
void shape() 
{ 
  glBegin(GL_LINE_LOOP); 
    glVertex2i( 40, 40);  
    glVertex2i( 40, 90); 
    glVertex2i( 70,120); 
    glVertex2i(100, 90); 
    glVertex2i(100, 40); 
  glEnd(); 

  glBegin(GL_LINE_STRIP); 
    glVertex2i( 50, 100);  
    glVertex2i( 50, 120); 
    glVertex2i( 60, 120); 
    glVertex2i( 60, 110); 
  glEnd(); 

  glBegin(GL_LINE_STRIP); 
    glVertex2i( 50, 40);  
    glVertex2i( 50, 80); 
    glVertex2i( 65, 80); 
    glVertex2i( 65, 40); 
  glEnd(); 

  glBegin(GL_LINE_LOOP); 
    glVertex2i( 80, 70);  
    glVertex2i( 80, 85); 
    glVertex2i( 90, 85); 
    glVertex2i( 90, 70); 
  glEnd(); 
}
b) Find the transformation matrix T for mirror reflection with respect to the xy plane. Write T in the homogeneous form. Draw a graph representing the transformation. 
[4 Marks]
c) A point (12, 24, 2) is projected to the point (8, 30, 0) under an oblique projection. Write the projection matrix in homogeneous form. Then find the coordinates of the projection of the point (4, 5, 3). 





[4 Marks]
d) Fill in Blank.   







[7 Marks]
1. A raster display can generate 64 different levels of shades. So, the pixel depth is …. 6 bits.
2. The complementary color of Magenta is………………………………………..
3. In CMY color model, the normalized components of Blue are………………..
4. In an interactive game, a control knob is used to adjust the speed of an object in the graphics display.  The control knob can therefore be considered as a…………….............device.

5. The slope of the line from the point (2,3) to the point (8,6) is………………….
6. With reference to the midpoint algorithm, if the current pixel is (xk , yk) ,  and the slope is less than 1,  then the coordinates of the midpoint  are……………..
7. A linear combination of two vectors given by   v = a v1 +  b v2  becomes an affine combination if  ………………
QUESTION 2:

a) Write the OpenGL function call statement to set the viewport as shown below. 
                            







[1 Marks]


b) Compute the aspect ratio of the world window defined by the statement gluOrtho2D(200.0,  300.0,  100.0,  400.0);  



  [1 Mark]                             

c) Based on the 2D Bezier curve and by considering v0 (0, 2), v1 (1, 4), and v2 (5, 2) as control points. 






             [6 Marks]

i. Find the point where the curve will pass through when u = 0.2, u = 0.3, u=0.4 and u = 0.5. 

ii. Plot the Bezier curve based on the above results.

d) Given a straight line with pixel coordinate (1, 1) to pixel coordinate (8, 5). By applying Bresenham's algorithm fill the following table.  


[4 Marks]
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QUESTION 3:
a) Write down the openGl statement(s) code to:
1) translate along y-axis by 6 units.           



 [1 Mark]
2) scale along Z axis by a factor of 3.  




 [1 Mark]
3) To rotate with (ө= 30)about x-axis, y-axis, and z-axis. 

 [3 Marks]
b) State and explain THREE of Bezier Curves properties. 


 [3 Marks] 
c) A shading model dictates how light is scattered or reflected from a surface.
1) What are the main components of the shading models?    

                                                                                                                   [3 Marks]
2) Define the following coefficients:     



             [3 Marks]
(abs (Coefficient of absorption): 
(spec (Coefficient of specular reflection):
(diff (Coefficient of diffuse reflection): 
(amb (Coefficient. of ambient reflection): 
d) There are THREE primitive types in OpenGL that we can use to generate line segments; these are GL_LINES, GL_LINE_STRIP, and GL_LINE_LOOP:

1) Define these line segments.       




 [3 Marks]
2) Write the general OpenGl code segment which may generate these lines.
                                                                                                                   [2 Marks]
****************** GOOD Luck*******************************
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