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Q 1.                        [10 marks] 
(a) Explain the “attribute” and “uniform” variable qualifiers in OpenGL. (6 marks) 
 
(b) Which variables (i.e. containing which type of data) would be declared as “attribute” and which ones 
would be declared as “uniform”, give examples? (4 marks) 
 
 
 
Q 2.                         [10 marks] 
(a) What is event mode programming and callback. (6 marks) 
 
(b) Give two examples of events? (2 marks) 
 
(c) What happens if a callback function is not defined for an event? (2 marks) 
 
 
 
Q 3.                        [10 marks]  
(a) What does posting a re-display (i.e. glutPostRedisplay()) do in OpenGL? (4 marks) 
 
(b) What is a viewport? (3 marks) 
 
(c) Give an example usage of viewport. (3 marks) 
 
 
 
 
Q 4.                          [10 marks]  
Consider an object defined by N vertices centred at location [2, 2, 2, 1] in homogeneous coordinates. Write 
the steps required to rotate this object about the same point and using a rotation matrix R of type mat4. 
 
 
 
 
Q 5.                       [10 marks] 
Briefly explain Flat Shading, Gouraud Shading and Phong Shading in OpenGL while mentioning where 
they are implemented in the graphics pipeline and their advantages/disadvantages. 
 
 
 
Q 6.                        [10 marks] 
(a) What is a quaternion? (2 marks) 
 
(b) What advantages do quaternions have over transformation matrices? (6 marks) 
 
(c) Which functionalities of transformation matrices cannot be performed by quaternions? (2 marks) 
 
 
 
 
Q 7.                     [10 marks] 
(a) Describe the two-part texture mapping process. (4 marks)    
 
(b) Describe the three ways in which the second part can be performed. (6 marks) 
 
NOTE: Equations are not required. Use appropriate diagrams for both parts of the question. 
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