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Question 1

a) Write the OpenGL code to create the following shape. Name the function wirehouse.
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(4 marks) 

b) Represent the following 2D-transformation using matrix representation.

i) Translation 

ii) Rotation about the origin

iii) Shear along x

iv) Shear along y 

v) Scaling with respect to the origin.

(3 Marks) 

c) The three-dimensional object rendering is the set of collective processes, which make the object model more realistic on the display screen. State these processes. 

(3 Marks)

Continued …….
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Question2

a) Explain the composite transformation in details. Then give example on each of the following.

i) General rotation about pivot point (xp , yp)

ii)  General scaling about a fixed point (xf , yf)

                                                                                                      (3 Marks) 

b) Explain what the following Code will do. Support your answer with drawing. 

void myDisplay(void)

{

    glClear(GL_COLOR_BUFFER_BIT);

    glColor3f(1.0f, 0.0f, 0.0f); 

    glBegin(GL_POLYGON); 

    glVertex2f(200, 100);

    glVertex2f(200, 300);

    glVertex2f(300, 400);

    glVertex2f(400, 100);

  glEnd();                          

  glFlush(); 

  }

 (3 Marks) 

c) Explain the Steps of Painter’s algorithm (hidden surface removal) and state the limitations of this algorithm. 

(4 Marks) 

Continued …….
______________________________________________________________________ 
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Question 3

a) Construct the polygon list (vertex list, edge list, and face list) for the following object.


[image: image2.wmf]0(origin)
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Note: The vertices of the face are always specified in a counter-clockwise (CCW) direction when looking at the front of the face.

(7 Marks) 

Continued …….
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b) Write the equation of a surface of revolution obtained by revolving the following curves about the y-axis. Then draw a sketch of the curve in (a).

a)
y = x2 + 1
for 0 ( x ( 3

b)
y = x + cos x2 

for 0 ( x ( m

(3 Marks)

Question 4
a) There are at least 5 logical input devices. Name them with examples.

(3 Marks) 

b) What are the types of event processed by the mouse? 

(2 Marks) 

c) Except trivial accept and trivial reject cases, the Cohen-Sutherland algorithm uses a divide-and-conquer strategy. 

i) What are the steps of this strategy?

(2 Marks)
      ii) Considering the following line segment with end points P (x1, y1) and Q(x2, y2).






Explain in details the line clipping process using Cohen-Sutherland algorithm.

(3 Marks)

Continued …….
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Question 5

a) Answer the following by true or false.

i. In CMY color model, the normalized components of Blue are (0., 1., 1.).   

ii. A color located on the boundary of the HSV cone will always have s = 1. 

iii. The slope of the line from the point (2,3) to the point (8,6) is 2. 
iv. 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 (xk , yk+1/2).      


(2 Marks) 

b) Derive the window to viewport transformation for the following:


  

(2 Marks) 

c) Given the equation of a two-dimensional Bezier curve in the parametric form,


xb (u)  = 
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where v0 (0, 3), v1 (1, 5), v2 (4, 0) and v3 (6, 2) are the control points. 

i. Find the point where the curve will pass through when u = 0.2, u = 0.4, and u = 0.7.

ii. What are the points that the curve passes through when u = 0 and u = 1?

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

(6 Marks)
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