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Answer any FOUR questions. 
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the paper. 
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numerical solution to a question 
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Question 1 
 

(a) Ethernet relies on CSMA/CD for collision management. Draw the block diagram 
to illustrate how CSMA/CD works      (7 marks) 
 

(b) Explain why Collision Detection would not work well for Wireless LAN protocols 
(6 marks) 
 

(c) How is Collision Management improved for wireless LAN using the IEEE802.11 
standard         (8 marks) 
 

(d) What does IP standard for in the Network layer, what is the key difference 
between version 4 and version 6      (4 marks) 

 

                                                                                                            Total Marks: 25 

Question 2: 
 

(a) What are the key security issues associated with Smart Systems  (5 marks) 
 

(b) Explain the concept of Big Stream and how it differs to big data (6 marks) 
 

(c) Rationalise the role of configuration in the growth of IOT, state the key benefits 
of self-configurable IoT systems.       (7 marks) 
 

(e) With the use of an example, briefly explain what the Physical Layer is.    
          (5 marks) 

                                                                                                            Total Marks: 25 
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Question 3: 
 

(a) Using simple ray theory, describe the mechanism for the transmission of light 
within an optical fiber. Briefly discuss with the aid of a suitable diagram what is 
meant by the acceptance angle for an optical fiber. Show how this is related to 
the fiber numerical aperture and the refractive indices for the fiber core and 
cladding.                       (7 marks) 

 
(b) Draw the general block diagram of the optical fibre communication system          

          (6 marks) 
 

(c) Briefly indicate with the aid of suitable diagrams the difference between 
meridional and skew ray paths in step index fibers.   (6 marks) 
 
 

(d) An optical fiber has a numerical aperture of 0.20 and a cladding refractive index 
of 1.59. Determine: 

 
(i) the acceptance angle for the fiber in water which has a refractive index of 
1.33; 

 (ii) the critical angle at the core–cladding interface. 
 

(6 marks) 
 

 
                                                                                                            Total Marks: 25 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Please turn the page… 
 

PAST
 E

XAM
IN

ATIO
N



Page 4 of 6 
School of Engineering  
MSc Engineering (Various Pathways) 
Semester One Examination 2023/2024 
Smart Engineering Systems  
Module No: MSE 7003/MSE7013 
 
Question 4 
 
(a) Draw a UML Use Case Diagram for the for the Elevator Software System described 
in Figure Q4     (10 marks) 
 
(b) Draw a UML Class Diagram for the Elevator Control Software System described in 
Figure Q4. Show classes, and relationships between classes on your diagram. Give 
attributes and methods for the classes. (15 marks) 
 

 
    Figure Q4 Total (25 marks) 

Please turn the page…  
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Question 5 

 
(a) Draw a typical bathtub curve for the hardware component. Identify the three 

important parts of your diagrams      (8 marks) 
 

(b) Explain, in a few sentences, what a functional requirement is and what a non-
functional requirement is, and give an example of each, for a passenger plane 
system.         (6 marks) 
 

(c) Explain what SysML is and how it differs to UML.   (6 marks) 
 

(d) Considering the six general principles of Design for Reliability: 
Element/component selection, De-Rating, Environment, Minimum complexity, 
Redundancy and Diversity. Give an example of a system which should be 
designed using De-Rating, and explain how Diversity could be designed into 
this system.         (5 Marks) 
 

 
 

 
END OF QUESTION 

 
Formulae sheets follow over the page 
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Formulae List  
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