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1 (a) Explain what is meant by a flat file. [3] 
 
 
 (b) Explain the advantages of using a relational database rather than flat files. [6] 
 
 
2 The medical notes of patients who attend a medical centre are kept on a computer system. 
 
 (a) The centre has expanded and also taken on more complex work. 
 The manager of the centre has commissioned a new computer system designed to 

accommodate this expansion. 
 The manager has rejected a pilot as a method of implementing the system. 
 
 (i) Describe three other methods of implementing the new system. [6] 
 
 (ii) Select one of your methods of implementation which would be most appropriate. Justify 

your choice. [2] 
 
 (b) The computer systems of all the medical centres in the area are connected to the area 

hospital. This means that patients can attend any centre and the hospital can access any 
record in case of emergency. 

 Explain why the administrators of the system chose to use an intranet for communication of 
data rather than the Internet. [4] 

 
 
3 (a) A robot is designed to clean a floor. 
 It has sensors to learn about its environment and actuators to control its actions. 
 
 (i) Identify two sensors which would be used to give the robot sensible information and 

state how they would be used. [4] 
 
 (ii) Explain why the processor which controls the robot must use a real-time operating 

system. [2] 
 
 
 (b) Apart from using a robot to clean floors, give two other applications for which a robot would 

be sensible, stating why it is better to use a robot than a human. [4] 
 
 
4 (a) (i) Express the number 93 as an 8 bit binary number. [2] 
 
 (ii) Express the number 93 as a number in octal. [2] 
 
 (iii) Express the number 93 as a number in hexadecimal. [2] 
 
 
 (b) (i) Explain how to use the binary representation of a number to work out its value in 

octal. [2] 
 
 (ii) Describe the connection between binary representation and hexadecimal. [2] 
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5 (a) Explain why standardisation across computer systems is important. 
 In your answer you should include comments about standardisation of hardware and 

software, file formats and communication protocols. [6] 
 
 
 (b) State two reasons why standardisation may be considered undesirable. [2] 
 
 
6 (a) (i) State what is held in the Program Counter (PC) during the fetch/execute cycle. [1] 
 
 (ii) Explain how the contents of the PC change during the fetch/execute cycle. [4] 
 
 
 (b) Describe the contents of the memory address register (MAR) during the fetch/execute cycle. 
 [4] 
 
 
7 List A is      2,4,7,9 
 List B is     15,3,8,10,1 
 These two lists are to be merged into one list in numerical order, smallest first. 
 
 (a) List B must first be sorted into order. 
 Describe how an insertion sort can be used to do this. [4] 
 
 (b) After both lists have been sorted they are to be combined into a single list in numerical order. 
 Describe how a merge sort can be used to do this. [4] 
 
 
8 One of the main features of an operating system is the ability to schedule job throughput. 
 
 (a) Explain the purpose of scheduling job throughput. [2] 
 
 
 (b) Describe three scheduling policies which lead to different scheduling algorithms. [6] 
 
 
9 (a) Describe how a compiler recognises a syntax error. [4] 
 
 
 (b) Describe the code generation phase of compilation. [4] 
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10 The following fish are all part of the same food chain 
 

guppy,  herring,  roach,  salmon,  shrimp. 
 
 The following facts apply: 
 
 fresh(guppy) 
 fresh(roach) 
 salt(shrimp) 
 salt(herring) 
 salt(salmon) 
 eats(herring, shrimp) 
 eats(salmon, herring) 
 eats(guppy, roach) 
 eats(salmon, roach) 
 
 Where fresh(x) states that x is a fresh water fish 
 salt(x) states that x is a salt water fish 
 eats(x, y) states that x eats y 
 
 By using examples from the facts given, explain what is meant by 
 
 (i) instantiation, [2] 
 
 (ii) a goal, [2] 
 
 (iii) backtracking. [4] 
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