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DUBLIN CITY UNIVERSITY 
 

 

SEMESTER ONE REPEAT EXAMINATIONS 2007 

 
MODULE:  Computer Graphics 
(Title & Code)  CA417 

 

 

COURSE:  B.Sc. in Computer Applications (Software Engineering) 

   B.Sc. in Computer Applications (Information Systems) 

   Study Abroad 

 

 

YEAR: 4 and X 
 

 

EXAMINERS: Dr. Paul Gibson 

 Dr. Frank Bannister 

Dr. David Sinclair (Ext. 5510) 
 

 

TIME ALLOWED:  2 Hours 
 

 

INSTRUCTIONS: Please answer 3 questions. 

All questions carry equal marks 

 

 

 

 

 

 

 

THE USE OF PROGRAMMABLE OR TEXT STORING 

CALCULATORS IS EXPRESSLY FORBIDDEN 

 
Please note that where a candidate answers more than the required number of 

questions, the examiner will mark all questions attempted and then select the 

highest scoring ones. 

 

 

PLEASE DO NOT TURN OVER THIS PAGE UNTIL YOU ARE 

INSTRUCTED TO DO SO 
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Question 1 

 
1(a) Describe the series of matrix transformations needed to 

transform Boat A to produce Boat B shown in figure 1. Note 
any constraints upon the order in which these must be 
executed. 
 
Note: Boat B is twice as long as Boat A but the same width. 

 
Figure 1 

 

[8 marks] 

1(b) Create a single transformation matrix which, when applied 
to Boat A, would produce Boat B. 

[12 marks] 

1(c) The following matrix represents a generalised 3D 
homogeneous rotation matrix. 
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Explain how a given rotation matrix can be derived by 
considering how the rotation would effect the x, y and z unit 
vectors. 

[13 marks] 

[Total marks: 33] 
 
Question 2 

 
2(a) Describe the Flood Fill algorithm for painting the interior 

pixels of an enclosed region. 
[7 marks] 

2(b) Describe the Scan-conversion Fill algorithm. 
 
 

[12 marks] 
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2(c) Create the Global Edge Table for figure 2. 

 
Figure 2 

 

[10 marks] 

2(d) What is the advantage of the Scan-conversion algorithm 
over the Flood Fill algorithm? 

[4 marks] 

[Total marks: 33] 
 
Question 3 

 
3(a) In the context of ray tracing, describe an efficient method 

for calculating the intersection of an eye ray and a sphere. 
Use a parametric representation of the eye ray. 

[10 marks] 

3(b) Write the pseudo-code for a recursive ray tracing algorithm. [15 marks] 
3(c) Describe how bounding volumes and bounding slabs can 

be used to improve the performance of a ray tracing 
algorithm. 

[8 marks] 

[Total marks: 33] 
 
Question 4 

 
4(a) What is a scene graph in Java3D and what is its purpose? 

Describe the different types of scene graph nodes in 
Java3D 

[10 marks] 

4(b) In Java3D, GeometryArray node components are used to 
create points, lines and polygons. Describe the standard 
JAVA3D subclasses of GeometryArray and give examples 
of each subclass. 

[18 marks] 

4(c) How is the orientation of a surface specified? [5 marks] 
[Total marks: 33] 
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