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1 One reason for producing a simulation would be to save the cost of producing the real 
thing.  

 
 State three other reasons for producing a simulation.  
 For each of your reasons: 

• give an example of a situation where it would be appropriate to produce the simulation, 

• explain why the simulation would be preferable to the real thing. 

Reason 1  

Example  

Explanation  

 

 

Reason 2  

Example  

Explanation  

 

 

Reason 3  

Example  

Explanation  

 

 [9] 
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2 (a) A bookshop contains a number of books. 
  Each BOOK is about a single SUBJECT. There may be more than one BOOK about 

each SUBJECT. A BOOK may have more than one AUTHOR and each AUTHOR may 
have written more than one BOOK. 

 
  Draw an entity relationship (E–R) diagram to represent this data model in third normal 

form and label the relationships. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    [7] 
 
 
 (b) Using examples from this database, explain what is meant by: 
 
 (i) a primary key, 

 

 

 [2] 

 
 (ii) a secondary key, 

 

 

 [2] 

 
 (iii) a foreign key. 

 

 

 [2] 
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3 (a) Explain why an interpreter may be preferred to a compiler as a translator when writing 
a high-level language program. 

 

 

 

 

 

 

 

 [5] 

 
 
 (b) Describe how the code is checked during the syntax analysis stage of compilation. 

 

 

 

 

 

 [3] 

 
 
4 The contents of the Current Instruction Register (CIR) for one instruction are 
 
    ADD 01011011 
 
 (Note: The ‘ADD’ operation would normally be stored as a binary code.) 
 
 (i) Explain what is meant by a mnemonic and why it is used. 

 

 

 

 

 

 [3] 
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 (ii) Describe how this address is used if it is an indirect address. 

 

 

 

 [2] 

 
 (iii) Describe how this address is used if it is an indexed address. 

 

 

 

 [2] 

 
 (iv) The address is actually an immediate operand which is to be added to the value 

01011101 which is held in the accumulator. 
 
   Carry out this addition, showing your working. 

 

 

 

 

 

 

 

 [3] 
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5 Data is held about the following cities: 
 

Paris, Cairo, Singapore, Durban, Amman, Sydney 
 
 (a) Draw a binary tree of the cities by taking Paris as the root and reading through the list 

sequentially. Your tree should use an algorithm which will create a suitable tree for 
reading the data in alphabetical order. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     [2] 
 
 
 (b) Describe an algorithm that will read your tree, producing a list of the cities in 

alphabetical order. 

 

 

 

 

 

 [3] 
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 (c) Explain how the original list can be sorted into alphabetical order using an insertion sort 
method. 

 

 

 

 

 

 

 

 

 

 [6] 
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6 Describe how memory is managed in a typical computer system. 
  
 Your answer should include an explanation of: 
 
 (i) segmentation, 

 

 

 

 

 

 

 
 (ii) paging, 

 

 

 

 

 

 

 
 (iii) virtual memory. 

 

 

 

 

 

 

 
   (You are advised that diagrams may be helpful in your answers.) [9] 
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7 (a) Explain the need for parallel architecture when using a computer to forecast the 
weather. 

 

 

 

 

 

 

 

 [4] 

 
 
 (b) Explain what an array processor is designed to do and explain why it would be useful 

when creating a weather forecast. 

 

 

 

 

 

 

 

 [4] 

 



10 

 

© UCLES 2010 9691/03/SP/11  

For 

Examiner's 

Use 

8 (a)  
 

Employee

Name

Address

OutputData()

GetName()

GetAddress()

SalesPerson

Basicsalary

%Commission

OutputData()

GetBasicsalary()

Get%Commission()

Administrator

Payscale

Responsibility

OutputData()

GetPayscale()

GetResponsibility()
 

 
 
  In a particular object-oriented programming language the above classes are defined for 

use in a payroll program. 
   
  With reference to the diagram explain the terms: 
 
 (i) data encapsulation, 

 

 

 

 [2] 

 
 (ii) inheritance. 

 

 

 

 [2] 
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 (b) (i) Explain the need for reverse Polish notation. 

 

 

 

 [2] 

 
 (ii) Change ab+cd-/ into an infix expression. 

 

 

 

 

 [3] 

 
 

 (iii) Change 
c)  (b*2

a

+

 into a reverse Polish expression. 

 

 

 

 

 

 [3] 
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9 An import/export company is based in two offices in London and Lahore. Each office has an 
accounts department and a warehousing department. Each department has a network of 
computers. It is important that at each office the accounts and warehousing departments 
must be able to communicate. The London and Lahore offices must also be able to 
communicate electronically. 

  
 With reference to this example, explain the use of the following: 
 
 (i) copper cabling, 

 

 

 

 [2] 

 
 (ii) wireless communication, 

 

 

 

 [2] 

 
 (iii) routers, 

 

 

 

 [2] 

 
 (iv) bridges, 

 

 

 

 [2] 
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 (v) modems. 

 

 

 

 [2] 
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