
Programming 
 
Main Aims of the Unit: 
This unit will introduce the computer programming process and enable students to design and produce programs in a high-level 
language of their choice. The unit will stress the importance of planning the programming approach and provides a grounding for 
understanding how professional programmes are developed and implemented. 
Main Topics of Study: 
A. Overview 
1. The difference between different types of languages from assembler, through high level languages to 4GLs and Object-
oriented languages. An outline history of the development of languages over the years. 
2. Differences between Procedural and Declarative languages. 
3. Summary of the stages of the translation process - Compiler and Interpreter. 
4. An appreciation of assembly language code through a limited set of operation codes. How these build into a program. 
Writing full programs is NOT required. 
B. Program Development 
1. Overview of the stages of program development from receiving a program specification to handing over a fully tested and 
documented program applied to a PROFESSIONAL programmer. Candidates should have an appreciation of the difference of scale 
of REAL programs compared with classroom exercises. 
2. Initial understanding of the problem. Checking details with the systems analyst. 
3. Create algorithms for real problems. 
4. Comparison of different algorithmic methods - flowcharts, pseudo-code, decision tables, Jackson charts. Advantages and 
disadvantages of each. 
5. Define Structured programming and Construct. The three main constructs - sequence, selection, iteration. Top down 
programming. 
6. Modular programming. How modular program can be implemented. Advantages and disadvantages of their use. 
7. Prototyping. Advantages and disadvantages of its use. 
C. Input and Output of data 
1. Data types and the operations that can be performed with each. 
2. Keyboard entry of data. Handling and correcting invalid data. 
3. Standard output layouts. Invoices. Account ledgers. 
4. Design a layout for a given situation. This must be workable in the real world. 
5. Differences between output on a screen and a printer. 
D. Filing data 
1. The need for files. The consequences of filing systems NOT being available. 
2. File structure. Organisation and access methods. An appreciation that a file might be accessed for more than one purpose and 
so determining the method of organisation. 
3. Programming for serial and sequential files. Commands relating to file handling - open, close, read, write, check end of file, 
append. 
4. Programming to locate records from the whole file that satisfy a given condition. 
5. Programming to accumulate values from each record in a file. 
6. Programming to merge two similar files into one. 
7. Sequential Master file update from an UNSORTED Transaction file. Candidates will not be expected to program for this. 
E. Handling data in memory 
1. Variables - rules for naming variables/procedures/functions. 
2. Performing calculations. 
3. Decisions - IF, CASE. 
4. Loops. Difference between the three main looping features and WHEN to use them. 
o FOR/ENDFOR for fixed number of repeats. 
o REPEAT/UNTIL for variable repeats - the process is always executed at least once - test for exit at the end. 
o WHILE/ENDWHILE for variable repeats - the process may not execute even the first time in rare situations - test 
for exit at the beginning. Use of data TERMINATORS. 
5. Arrays - 1-dimensional and 2-dimensional. 
o Read all data into an array 
o Output all data from an array 
o Search an array for a given value 
o Accumulate values held in some elements of an array 
o Use one array to find data to access another. 
6. Text data - extract character(s) from a string. Joining strings. 
F. Procedures/Sub routines and Functions 
1. Use of procedures for structuring and re-use processes. Library of procedures/functions. 
2. Parameter passing. Calling a procedure. How parameters are handled internally. 
3. Difference between procedures and functions. 
4. Standard functions such as: 
o Numeric - SQRT, ABS, INT, RANDOM, SIN/COS/TAN 
o String - LEFT, RIGHT, ASC, VALUE. {The names may vary in different languages} 
G. Testing 
1. Plan the structure of test data for a program. 



2. Design test data for valid and invalid situations. 
3. Perform a dry run/desk check using test data and an algorithm - lay out the results in table format showing the value of 
variables ONLY as they change. 
4. Programming to test invalid conditions AND subsequent repeated re-entry after data is rejected until it is finally accepted. 
5. Testing by program. Recording the results in a test log. Levels of testing - module, program, system, user acceptance. 
6. Methods of locating errors of logic - dry run, trace routines, test bed routines, temporary print commands inserted. 
7. Difference between syntax and logic errors. How and when syntax and logic errors are detected and corrected. 
H. Documentation 
1. The need for documentation. 
2. Documentation for the maintenance programmer. 
3. Documentation for the user. 
4. The reasons why user and maintenance programmer documentations are different. 
5. Uses and benefits of comments/annotations in program listings. 
Learning Outcomes for the Unit: 
At the end of this Unit, students will be able to: 
1. Develop, write and test high level language programs 
2. Appreciate the need for low-level (Assembly) languages 
3. Structure a computer program appropriately using looping, arrays and sub-routines 
4. Use appropriate measures to thoroughly test programs 
5. Provide effective User documentation to support programs 
The numbers below show which of the above module learning outcomes are related to particular cognitive and key skills: 

Knowledge & Understanding  1-5 
Analysis    1, 3 
Synthesis/Creativity   1 
Evaluation    1, 5 
Interactive & group Skills - 
Self-appraisal/Reflection on Practice - 
Planning and Management of Learning - 
Problem Solving   1, 3, 4 
Communication & Presentation - 
Other skills (please specify) – 

Learning and teaching methods/strategies used to enable the achievement of learning outcomes: 
Learning takes place on a number of levels through lectures, class discussion including problem review and analysis. 
Formal lectures provide a foundation of information on which the student builds through directed learning and self 
managed learning outside of the class. Students will spend a great deal of time involved in practical exercises on the 
computer to develop programs. The students are actively encouraged to form study groups to discuss course 
material which fosters a greater depth learning experience. 
Assessment methods weightings which enable students to demonstrate the learning outcomes of the Unit: 
3 hour examination: 100% 
The paper will be split into two parts: 
Section A Compulsory section accounting for 40% of the paper. Short questions requiring high-level programming code with good 
syntax. 
Section B Candidates choose 4 questions from 7, each question is worth 15% of the marks. These questions will include the design of 
FULL test data for a given situation, dry run of a given pseudo-code routine using given data, develop a pseudo-code algorithm for a 
given situation. 
Indicative Reading for this Unit: 
Main text 
Refer to the ICM website for details of learning material available. 
Appropriate manuals for the chosen programming language. 
Guideline for Teaching and Learning Time (10 hours per credit) 
Lectures / Seminars / Tutorials / Workshops: 50 hours 
Tutorial support includes feedback on assignments and may vary by college according to local needs and wishes. 
Directed learning: 50 hours 
Advance reading and preparation / Class preparation / Background reading / Group study / Portfolio / Computer 
practical exercises 
Self managed learning: 100 hours 
Working through the course text and completing practical assignments as required will take up the bulk of the 
learning time. In addition students are expected to engage with the tutor and other students and to undertake further 
reading using the web and/or libraries. 
Guidelines 
This module is primarily designed to test ability in procedural programming. It is similar to the previous “Computer Programming 1″ 
module but with a few changes including an appreciation of Assembly programming. 
A good structured language is advised such as PASCAL. BASIC may be used but candidates will be expected to initialise variables 
even though most versions of BASIC perform this automatically. The reason for this is to encourage good programming practice. 
Prior to the examination, candidates should have designed, written and fully tested a series of programs involving input/output, 
different looping features, decision, arrays, files, functions and procedures. They should have drawn up algorithms for programs with 
at least double loops and be aware of the difference between different types of looping facilities available in a given language. In the 
examination, it is expected that language syntax will be correct. 



Candidates should be able to design test data to test a program fully. Dry running/desk checking a program with test data should be 
practised using a systematic tabular format. An appreciation that dryrunning is simulating the actual running of the program by the 
computer. 
A clear understanding of different types of documentation is required and why different documentation is needed by different people 
and in different situations particularly in large commercial applications where the documentation may be extensive. Some previous 
work submitted for printout design has been poor because it was totally unrealistic - did not allow for multiple pages, no headings… 
Similarly, form designs have omitted obvious features such as the person/address to which the form should be sent. 
Tutors need to “tick off” elements of this syllabus covered as they teach it (which may not necessarily be in the order given below) to 
avoid missing parts of it. 
The examination will include a compulsory section of 40% for which the answers will require high-level programming code. These 
questions will be short routines. A candidate who has successfully written programs involving input/output, decisions, loops, arrays, 
text manipulation and file handling should be able to score close to full marks in this section. In the past, many candidates have rushed 
into the questions and produced very long routines, some of which was often irrelevant and this would have been obvious had they 
read the question carefully. It is possible to solve the problems with SHORT routines. Often the question states that the data is 
ALREADY in variables or arrays and so coding is not required for its input but this is often ignored. 
Students must be encouraged to think HOW they are going to solve a particular problem before actually doing it. Many candidates 
have scored under 10 out of 40% in the past on the compulsory programming section. Similarly, algorithms have sometimes been ill-
thought out. A sample problem is given at the end of this syllabus to show the level of programming required. 
Dry runs should be easy marks for a systematic candidate. Few candidates in past examinations have actually predicted the correct 
outcomes using a given algorithm and test data. 
 
 



MARCH 2011 
 PROGRAMMING 
 
Instructions to candidates: 
a) Time allowed: Three hours (plus an extra ten minutes’ reading time at the start – do not write anything during this time) 
b) Answer ALL parts of Question 1 (40 marks) and any FOUR other questions (15 marks each) 
c) Marks for subsections of questions are shown in [  ] 
d) Spend about 1 hour on Question 1 and just under 30 minutes on each other question. Read CAREFULLY the particular  
 instructions for Question 1 
e) State at the top of your answer FOR EACH QUESTION, where appropriate, the programming language and version you  
 are using for that question. Different languages may be used 
f) Ensure that you pay particular attention to words underlined, in CAPITALS or in bold. FEW OR NO MARKS will be  
 awarded to any question where these are ignored 
g) No computer equipment, books or notes may be used in this examination 
 
QUESTION 1: Answer ALL parts of this question. 
GENERAL INSTRUCTIONS: 
• Provide HIGH-LEVEL LANGUAGE solutions to each question in this section. 
• Do NOT provide any coding for anything outside the question – complete programs are NOT required.  
• Show all variable declarations including their datatypes. 
• Do not change the names of variables or file names in your answers.  
• Data only needs to be input into variables where the question specifically states “INPUT”.  
• Any additional temporary variables YOU introduce must have clear meaningful names and be assigned with initial values. 
• You may abbreviate variable names provided they are still self-explanatory e.g. Ename = EmployeeName. 
1. a) A travelling salesman records his mileage at the end of each week in order to make an accurate claim for expenses. 
  Write instructions to: 
• Input the date and the number of miles travelled. 
• Perform validation to ensure that the number of miles is an integer greater than 0. 
• Calculate expenses due: 
o The first 100 miles is paid at 40 pence (0.4 pounds Sterling) per mile 
o If the number of miles is more than 100, all additional miles are paid at 50 pence (0.5 pounds Sterling) per mile 
• Output: 
o The date 
o The number of miles travelled 
o The total expenses due  [11] 
 b) Students’ exam marks are recorded in an array – there are 20 students in the group. The students’ names are to 
 be input into another array – the 2 arrays might look something like this: 
  Array name  Data 

strName Peter Susan Dolly Roland etc…. 
      
intMarks 54 61 25 70 etc…. 

  Write a program that:  
• asks for a student name and stores this is the strName array 
• then asks for their mark and stores this in the equivalent location in the intMarks array  
  When all 20 students’ names and marks have been entered, the average mark is calculated and the contents of 
 the two arrays are output to screen. 
  Also output to the screen (with an appropriate label): 
• The average mark [13] 
 c) A SEQUENTIAL file (called STOCK) contains details of products that a mail-order company sells. 
  Another SEQUENTIAL file (called ORDERS) contains details of orders received. These orders need to be checked 
 and verified against the STOCK file. 
  The files contain the fields as shown below: 
  STOCK FILE 

FIELD NAME DATA TYPE 
Product code String 
Product description String 
Quantity in stock Integer 
Reorder level Integer 
Reorder alert Character 
Price Floating point 

 
  ORDERS FILE 

FIELD NAME DATA TYPE 
Customer ID String 
Product code String 
Quantity ordered Integer 

 



  Write a program routine that will: 
• read a record from the orders file and try to match this against a product record 
• if a match is found: 
o write the order record to a new file VALID ORDERS  
• if no match is found: 
o write the record to a new file called ERRORS 
• Finally, print the entire VALID ORDERS file  [16] 
 
2. The pseudo-code below relates to employees who assemble products from components and need to withdraw stock  
              items from stores. The program is running throughout the day.  
 Study this code and answer the questions relating to it.  
 Line numbers have been added for easy reference. 
 
 10 Input (EmployeeNum) 
 20 While EmployeeNum ≠  0 
 30   Print (EmployeeNum) 
 40   Input (StockNum) 
 50    While StockNum ≠  0 
 60     Count  0 
 70       Input (Quantity) 
 80     Count  Count + 1 
 90      Print (StockNum, Quantity) 
 100      Input (StockNum) 
 110       Print (Count) 
 120  Endwhile 
 130  Input (EmployeeNum) 
 140 Endwhile 
    
 a) On some lines, instructions have been indented. Explain why this helps the programmer. [2] 
 b) The routine is designed to produce a printout for each employee who withdraws stock. It shows: 
• the items withdrawn from stores 
• how many of each are taken and  
• a total count of ALL items by this employee 
  This total is used as a control total by the storekeeper to ensure no extra items are taken. Assume that the items 
 requested are always available. 
  i There are actually errors in this logic. Study the whole logic and write only the changes that need to be  
  made to correct them using appropriate intermediate line numbers for any additional lines. Do not write out  
 the whole routine.    [4] 
  ii Explain how the storekeeper will end the run at the end of the day. [2] 
  iii The total number of items withdrawn in the day is needed. Write additional pseudo-code instructions to  
  make this possible.    [3] 
  iv Many good high-level languages have FOR…...ENDFOR and REPEAT…....UNTIL looping facilities. Explain why 
  the loop in the program uses the WHILE … ENDWHILE construct rather than FOR…...ENDFOR or  
  REPEAT…....UNTIL.   [4] 
 
3. Consider the following pseudo-code routine.  
 Line numbers are included only to help identify the parts of the routine. 
   1 G  0 
   2 L  0 
   3  Input (C) 
   4 For R  1 to C 
   5  Input (V1,V2) 
   6   If V1 > V2 
   7       then G  G + 1 
   8      else If V1 < V2 
   9              then L  L + 1 
  10             else G  0 
  11            L  0 
  12           Endif 
  13  Endif 
  14  Output (G,L)  
  15 Endfor 
 a) DRY RUN this routine using the data: 7, 4, 2, 5, 2, 2, 4, 3, 3, 5, 8, 2, 7, 6, 5, 4, 1 
  Your answer should take the form of a table with a single column for each variable used. Only make an entry in the 
 table when a variable value CHANGES. [9] 
 b) State the final outputs. [3] 
 c) State in words (one sentence) the total effect of lines 6 to 13. [3] 
 



4. a) Define clearly and distinguish between: 
  i TESTING PLAN 
  ii TEST DATA 
  iii TESTING LOG [6] 
 b) Testing is much more than just checking to see if a program works. Professional programmers have to implement 
 rigorous test strategies for business programs – such programs may contain thousands of lines of code. 
  Explain what the programmer hopes to show when he is testing his program. [4] 
 c) A large program has been written for a company which rents out properties to tenants for long or short periods.  
  There are separate data files which hold information about   
  A the tenants  
  B the properties 
  C the payments made by tenants  
  D the payments made by the company for the maintenance of the properties. 
  What will the programmer need to do and think about when designing test data for such a system? [5] 
 
5. a) Three common methods of representing algorithms are: 
• flowcharts 
• pseudo-code 
• decision tables  
  Write a brief description of EACH one – support your explanation with a small example. [6] 
 b) Give ONE advantage and ONE disadvantage of EACH method. [6] 
 c) Write definitions for the following constructs: 
• Sequence  
• Selection 
• Iteration  
  You can use examples to support your definitions. [3] 
 
6. The list below includes items that are usually included in program documentation. Select any FIVE of these.  
 a) Options available 
 b) Input/output formats 
 c) Limitations of the program 
 d) Description of internal data structures such as arrays 
 e) Description of formulae used with the data 
 f) Validation 
 g) Program listing 
 h) List of variables and their usage 
 For EACH: 
• explain why it is present or how it will be used 
• state whether the item would appear in: 
o USER documentation  
o MAINTENANCE documentation or  
o BOTH (User AND Maintenance documentation) 
• if the item is NOT in both types of documentation, explain why. [3 each] 
 



JUNE 2011 
PROGRAMMING 

 
Instructions to candidates: 
a) Time allowed: Three hours (plus an extra ten minutes’ reading time at the start – do not write anything during this time) 
b) Answer ALL parts of Question 1 (40 marks) and any FOUR other questions (15 marks each) 
c) Marks for subsections of questions are shown in [  ] 
d) Spend about 1 hour on Question 1 and just under 30 minutes on each other question. Read CAREFULLY the particular  
 instructions for Question 1 
e) State at the top of your answer FOR EACH QUESTION, where appropriate, the programming language and version you  
 are using for that question. Different languages may be used 
f) Ensure that you pay particular attention to words underlined, in CAPITALS or in bold. FEW OR NO MARKS will be  
 awarded to any question where these are ignored 
g) No computer equipment, books or notes may be used in this examination 
 
Question 1     Answer ALL parts of this question. 
GENERAL INSTRUCTIONS:   
 Provide high-level language solutions to each question in this section. 
 Do NOT provide any coding for anything outside the question – complete programs are NOT required.  
 Do not change the names of variables/file names in your answers.  
 Data only needs to be input into variables where the question specifically states "INPUT".  
 Any additional temporary variables YOU introduce must have clear meaningful names and be assigned with initial values. 
 
1. a) Write a program to convert pounds sterling to either dollars or euros. The current conversion rates are stored as  
 fixed values in the program: 
  1 pound sterling (£1) = 1.62 ($1.62) US dollars 
  1 pound sterling (£1) = 1.19 (€1.19) euros 
 The user is asked which conversion they require – dollars or euros. The user is then asked to enter the value in pounds  
 that they want to convert. 
 The program calculates the conversion and displays the result with an appropriate message showing which currency  
 the amount has been converted to. [8] 
 b) Write a program that will prompt for input of a series of integers (stored in variable intNum). Count the integers as 
 they are entered and store this value in variable intCount. Keep track of the accumulative total (intTotal). 
  The program ends when intTotal is greater than or equal to 100. 
  If the final input takes intTotal over 100, do not include this in the total and decrease the value of intCount.  
  Finally display the value of intCount. [8] 
 c) A small business requires a program to accurately calculate and print invoices for its customers. 
  The invoices will be printed on headed paper that already contains the business information but the date must be  
 captured from the system and printed near the top of the invoice. 
  The user inputs a stock item description along with price and quantity purchased. The program calculates the total 
 price for that item and keeps track of the invoice total as each item is entered. 
  The program will continue to ask for item, price and quantity until “x” is entered instead of item description. 
  You will need to store the details of each item in an array (or alternative structure) until the program is ready to  
 print the invoice. 
  Your print statements should include code that accurately positions each item on the invoice. 
  An invoice might look something like the one shown on the next page: 
 

INVOICE 
ABC Widgets Ltd 
Main Street 
Uptown 
01234 567890 
date: 01-01-2011  
Item Price Quantity Item Total 
    
Gizmo 18.99 2 37.98 
Dongle 45.00 1 45.00 
Gadget 23.50 3 70.50 
  Total 153.48 

 
 Write program code to:  
 accept input of the details for the invoice  
 calculate the total for each item 
 print each item and all its details on the invoice  
 print the overall total of the invoice 
 Show your variable declarations and data types used. [24] 
 



2. a) Distinguish clearly between a PROCEDURE (or sub-routine) and a FUNCTION.  [6] 
 b) What are the advantages for the programmer in using procedures and/or functions in a high-level program  
 solution? [5] 
 c) Functions may be custom-written by the programmer but there are also many built-in functions in high-level 
 programming languages. Give an example of the syntax of a built-in function and explain its purpose.  [4] 
 
3. Draw up an algorithm (pseudo-code or flowchart) to perform the following task: 
 Input a decimal integer and convert it to binary using the standard manual method described below.  
 This method shows conversion of decimal 22 but your algorithm must work for ANY decimal integer.  
 Method – divide number repeatedly by 2 and store the remainder at each stage. The process stops when the number is  
 reduced to zero. The remainders are then output in REVERSE order so you will need an array (or alternative structure)  
 to hold each remainder at each stage.  
 2 ) 22  
 2 ) 11 remainder 0 
 2 )   5 remainder 1 
 2 )   2 remainder 1 
 2 )   1 remainder 0 
        0 remainder 1 so decimal 22 = 10110 [15] 
 
4. Consider the following algorithm.  
 a) Perform a DRY RUN on the algorithm using the data provided. Lay out your dry run IN TABLE FORMAT with a  
 column for each variable. 
   
  A  0 
  Input (B) 
  For C  1 to B 
   Input (D,E) 
   If D = E  
       then A  0 
        else If D > E 
     then A  A + D 
     else A  A – E 
            Endif 
   Endif 
   Output (A,C) 
  Endfor 
   
  Draw a table, with a column for every variable used here.  
  Show the variable values ONLY as they change.  
  NOTE: There is no need to show which instruction in the algorithm produced each change.  [10]  
  Use the data values: 
  10, 10, 12, 8, 15, 7, 7, 5, 3, 6, 2, 6, 7, 8, 5, 3, 1, 2, 4, 5, 1 
 b) State the final output.  [2]  
 c) Explain how the final value would change if: 
     i 8,9 is added to the end of the data list [1] 
     ii or – instead of i, the first number is changed to 11 and 5,5 is added to the end of the data list  [2]     
 
5. The list below includes items that are usually included in program documentation. Select any FIVE of these. For EACH: 
 explain why it is present or how it will be used 
 state whether the item would appear in user documentation, maintenance documentation OR both 
 if the item is NOT in both types of documentation, explain why 
 a) Options available 
 b) Input/output formats 
 c) Limitations of the program 
 d) Description of internal data structures such as arrays 
 e) Description of formulae used with the data 
 f) Validation 
 g) Program listing 
 h) Variables table [15] 
 
6. a) List the stages that occur during the translation process from HIGH-LEVEL source code to object code as  
 performed by a compiler.  
  For EACH stage, describe in detail the tasks the compiler performs.  [7] 
 b) In the ASSEMBLY process, define the FOUR terms two-pass, directive, forward referencing and macro. [8]  
 
7. A newly written program to deal with customer records is being tested. On five separate tests, the program failed to run  
 through to the end giving out the following error messages. 
 a) "DIVISION BY ZERO" 
 b) "FILE NOT FOUND" 



 c) "SUBSCRIPT ERROR" 
 d) "INCORRECT DATA TYPE" 
 e) "ACCOUNT NUMBER NOT FOUND" 
 In EACH case, explain: 
 why the message occurred and  
 how it could be corrected  [3 each] 
 
8.  a) Define clearly and distinguish between: 
  i TESTING PLAN 
  ii TEST DATA 
  iii TESTING LOG   [6] 
 b) Testing is much more than just checking to see if a program works. Professional programmers have to implement 
 rigorous test strategies for business programs – such programs may contain thousands of lines of code. 
  Explain what the programmer hopes to show when he is testing his program.  [4] 
 c) A large program has been written for a company which rents out properties to tenants for long or short periods.  
  There are separate data files which hold information about   
 the tenants (FILE-A) 
 the properties (FILE-B) 
 the payments made by tenants (FILE-C) and  
 the payments made by the company for the maintenance of the properties (FILE-D) 
  What will the programmer need to do and think about when designing test data for such a system?  [5] 
 



SEPTEMBER 2011 
PROGRAMMING 

 
Instructions to candidates: 
a) Time allowed: Three hours (plus an extra ten minutes’ reading time at the start – do not write anything during this time) 
b) Answer ALL parts of Question 1 (40 marks) and any FOUR other questions (15 marks each) 
c) Marks for subsections of questions are shown in [  ]  
d) Spend about 1 hour on Question 1 and just under 30 minutes on each other question. Read CAREFULLY the particular  
 instructions for Question 1 
e) State at the top of your answer FOR EACH QUESTION, where appropriate, the programming language and version you  
 are using for that question. Different languages may be used 
f) Ensure that you pay particular attention to words underlined, in CAPITALS or in bold. FEW OR NO MARKS will be  
 awarded to any question where these are ignored 
g) No computer equipment, books or notes may be used in this examination 
 
General instructions for QUESTION 1:  Answer all parts of this question. 
• Provide high-level language solutions to each question in this section. 
• Do NOT provide coding for anything outside the question – complete programs are NOT required.  
• Do not change the names of variables or file names in your answers.  
• Data only needs to be input where the question specifically states “INPUT”.  
• In Question 1c), the file ALREADY exists and should not be created – only read. 
• Any additional temporary variables YOU introduce must have clear meaningful names and be assigned with initial values. 
 
1. a) Write a program which will allow two players to play the Guess-the-Word game. 
  When prompted, Player 1 types in a word but the screen displays an asterisk (*) for each letter in the word. The 
 program needs to check the length of the word and store each letter of the word separately. The program will  display a  
 hyphen (–) on the screen so that the second player knows how many letters he/she needs to guess. 
 Player 2 types in a letter and the program checks to see if that letter appears in the hidden word – if the letter is in  the  
 word, the hyphens are replaced for every instance of that letter. If the letter does not appear in the word, Player 2 loses  
 a life. 
 
 Player 2 has 10 “lives” to guess the word by entering a single letter at a time. If the word is guessed before the 10 “lives” 

are used up, the program will end with a message showing how many lives were used. If Player 2 has had 10  
 attempts, a message will display “No lives left” and will then display the complete word. 
 If the word is guessed, Player 2 wins a point, if the word is not guessed, Player 1 wins a point. 
 Allow the game to run for 5 rounds (each player has 5 opportunities to enter a word and 5 opportunities to guess the  
 word). 
 
 The program will need to keep track of how many lives a player uses in each round (the 10 lives are restored at the  
 beginning of each round). The program also needs to store the accumulated points each player wins. 
 At the end display a message showing who is the winner and how many points they have. [15] 
 
 b) Write instructions to input, for a SINGLE employee, the weekly hours worked and the hourly rate of pay. Then  
 output both these values together with: 
  (A) pay before tax is deducted, (B) tax due and (C) pay after tax has been applied. 
  Provide suitable explanatory text messages for each. The special conditions are: 
 If the hours worked exceeds 40 hours, the employee is paid overtime rate for the extra hours at 1.5 times  the normal 

rate. 
 Tax is paid at 25% on all earnings over £80. [15] 

 
 c) Array E (cells 1 to 8) ALREADY holds details of expenses in eight different categories for a particular big project i.e.  
 in E(3) is the expenses totals for category 3.  
 A printed list is required for all categories where the expenses exceed £1000. Present your results in table form under  
 the headings: 
  Category      Expenses 
  In addition, print the total of expenses for ALL eight categories.  [10] 
 
2. a) Distinguish clearly between a procedural language and a declarative language. [2] 
 b) Summarise the stages that a compiler passes through during the compilation process. [5] 
 c) In a NAMED high-level language, choose FOUR different built-in standard functions. For EACH: 
 give a single program statement which includes the function 
 state what that example achieves [8] 
 
3. a) Give reasons why programs are documented when they are created. Your answer should concentrate on business  
 systems. [5] 
 b) Explain WHY and HOW program documentation and maintenance documentation are different. [5] 
 c) Assembly programming language is still used 50 years after high-level languages began to be developed. Explain  
 why this is true. [5] 



 
4. a) Dry run the following pseudo-code using the data provided after it. Your answer should be in table form with one 
 column for each variable. Only change values in your table when the pseudo-code instructs you to do so. 
  Input (B) 
  Input (T) ......................X, Y or Z 
  C  0 
  While T ≠  “Z” 
  Input (A)  
   C ≠ C + 1 
   If T = “Y” 
    then B  B + A 
    else If T = “X” 
     then B  B – A 
     Endif 
   Endif 
          Output (T, A, B) to printer 
   Input (T) ...................next record 
  Endwhile 
  Output (B, C)    
  DATA: 100, X, 20, Y, 50, X, 5, X, 30, X, 90, Z  [11]  
 b) List the output to the printer from this data assuming each separate “Output” statement PRINTS ON A NEW LINE. [4] 
 
5. a) Name TWO significantly different ways of constructing algorithms (apart from pseudo-code). Compare them,  
 showing the advantages and disadvantages of one compared with the other.  [6] 
 b) Give THREE reasons why professional programmers construct algorithms before writing program code. [3] 
 c) Define the terms STRUCTURED PROGRAMMING and TOP-DOWN APPROACH. Structured Programming uses three 
 main constructs. Explain what each is – give a short but realistic example of EACH in use. [6] 
 
6. a) Fewer data input errors will occur if the screen input form is well designed. Suggest ways the programmer can  
 help the data clerk at the design stage by making screen forms clearer.  [5] 
 b) Draw a large rectangle to represent a screen and within it design a layout for the entry details of a new  
 employee in a company. Fill in details about you as part of the entry. Underline those words which are part  
 of the basic form.  [5] 
 c) COMPUTERMEDIA is a company which sends invoices to customers who order their products. Design the layout for 
 the invoice which would be printed. Show actual values assuming you are a customer buying ten CD-RW and five packs  
 of printer paper. Use a FULL PAGE of your answer book for this.  [5] 
 
7. a) Define the following terms related to structured programming: 
  i Construct 
  ii Sequence 
  iii Iteration 
  iv Selection [6] 
 b) A professional programmer working for a large organisation is required to produce a program which will be used  
 throughout the organisation. He has been given the full specification by a systems analyst. The analyst has arranged a  
 meeting to discuss the program. 
  i Describe the features that the analyst will explain at the meeting. Include any questions the programmer  
  might ask. 
  ii Describe the subsequent stages that the program will pass through over the coming weeks until it is  
  handed over to the organisation as a fully working program. [9] 
 
8. A program has been written to handle the following car insurance application. Design FULL test data to test all possible  
             situations and hence ensure that all elements of the program work. You need not include data to test for invalid input.            
             For each set of data, explain WHY you have chosen each set of data and what logic it is designed to check. 
 The program has the following features: 
 The data for each applicant is 
  AGE  Driver's age in years 
  CAT  Category of car (integer: 1 or 2)  
  CLAIMS Number of claims in last three years 
 For each application, these three are keyed in. One of three outcomes will arise: 
 i Application is rejected if claimant is under 25 and has had a claim in the last three years OR category is 2. 
 ii Application accepted but with additional payments as follows: 
   Under 25-year-old driver pays 25% extra. 
   Those aged 25–49 pay 20% more for car type 2. 
 iii Application accepted with discounts: Drivers aged 50 or more have 30% reduction for no previous claims and     
             ALSO 20% reduction if driving category 1.   [15] 
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 General instructions for QUESTION 1: Answer all parts of this question. 

 Provide high-level language solutions to each question in this section. 
 Do NOT provide coding for anything outside the question – complete programs are NOT required.  
 Do not change the names of variables or file names in your answers.  
 Data only needs to be input where the question specifically states “INPUT”.  
 Any additional temporary variables YOU introduce must have clear meaningful names and be assigned with initial 

values. 
 
1. a) Write a program routine to display the tax payable by every employee. For each employee, the input data will be 

 employee number and annual salary.  
  A single ZERO is used to terminate the program. The earnings table below shows how tax is calculated: 

Salary (£) Tax rate (%) 
1–5,000 0 
Next 2,000 20 
Any above 7,000 30 

 
  Some employees will earn pay which comes into all three categories. Low earners may not pay any tax at all. For 

 example, if a person earns £8,500 the first £5,000 will not incur any tax, £2,000 will be taxed at 20% and £1,500 
 will be taxed at 30%. 

  When all data has been entered and calculated, display each employee number and the final amount of their 
 salary (with tax deducted). [10]  

 b) A computer is used to count the votes in an election. At the start of the election, the number of candidates 
 standing is entered. Suppose this value is N – candidates will then be numbered 1 to N. 

  Each elector in turn has ONE chance to choose his candidate from 1 to N. The program then counts this vote in an 
 array. If an elector keys in a number outside the range 1 to N, this vote is counted separately as a SPOILT VOTE. At 
 the end of the day, the person controlling the election keys in a special code (use 1234) to stop further voting.   

   
  The program then prints out the results in DESCENDING order of votes counted. The results for an election with 

 just four candidates might be: 
  CANDIDATE NUMBER VOTES 
   2 423 
   3 312 
   4 125 
   1 14 
  SPOILT VOTES = 21 
  Write a program to perform this task. You may assume that there will not be more than 10 candidates. You can 

 ignore the problem of an elector voting twice or keying in the special stop code.      [18] 
 
 c) A SEQUENTIAL file (called RESULTS) already exists and contains details of all examination results. The file is in 

 ascending sequence of student number. Each record holds details of the results in one subject only so that if a 
 student has taken several examinations, there will be several successive records for that student. Record format  is: 

     Student number integer 4 digits 
  Subject number integer 2 digits 
  Percentage mark  integer 3 digits 
 
  Write a program routine to read the whole file and print out a list, ONE STUDENT PER LINE, showing student 

 number, the count of how many papers were sat and the mean average mark over all those papers. A typical line 
 of the list might be: 

  2222 5 53.2 
  This shows that student 2222 has taken five subjects in which the average mark was 53.2%. [12] 
 
2. a) Explain why documenting a program is important in a BUSINESS environment. Describe TWO problems that would 

 occur if the documentation was not present or was inadequate.  [9] 
 b) State SIX sections that would be present in program documentation. For EACH, state: 



 whether the program user or the maintenance programmer would use it and  
 for what purpose [6] 

 
3. a) Distinguish between high-level and assembly languages. [4] 
 b) List the THREE main stages of compilation. Describe the processes that occur in EACH stage.  [6] 
 c) Memory stores P and Q contain two numbers. It is required to place in store Q the sum of these two numbers.  
  i Write a short assembly language routine to perform this task.  
  ii Explain the actions of EACH of the instructions you use. [5] 
 
4. Devise an algorithm (pseudo-code or flowchart) to determine the square root of a number. The following method MUST be 

used. 
 Input the number to be square rooted (N) and also an approximate guess (G). 
 Repeat the process given below until an answer correct to 3 decimal places is determined. 
 Output the answer. 

 PROCESS: Suppose N = 10 and G = 3. 
 Divide N by G  10 / 3 = 3.333. The exact value of the square root must be between 3 and 3.333. 
 Take the mean of these two numbers. (3 + 3.333) / 2 = 6.333 / 2 = 3.167 – a better value. 
 Now repeat this process with the last two values 3.333 and 3.167 to obtain an even better answer. 
 Continue this process until the two answers differ by less than 0.001. The last answer is then output. [15] 

 
5.  In a particular country, the main currency unit is the DOLLAR and there are 100 CENTS for every dollar.  
 Notes are printed for 5, 10, 25 and 100 dollars. Coins are made for 5, 10, 20, 50 cents and 1 dollar. 
 A company pays its workers weekly in cash, always with the MINIMUM number of notes and MINIMUM number of coins. 

As part of the payroll program, a coin analysis routine is provided to establish which notes and coins need to be given 
for each worker. Some employees only work for a small number of hours. 

 a) Design FULL test data for this routine. DO NOT WRITE THE PROGRAM. 
 b) You must explain, CAREFULLY AND IN DETAIL, how your choice fully tests the program.   [15]     
 
6. a) Explain why there is a need for data files. [3] 
 b) Draw a labelled SYSTEM diagram to show how an UNSORTED transaction file can be used to update a 

 SEQUENTIAL master file. [6] 
 c) Naming a particular programming language, state SIX commands associated with FILE programming and, for 

 EACH, state clearly what it achieves. [6] 
 
7. a) Three common methods of representing algorithms are: 

 flowcharts 
 pseudocode 
 decision tables  

  Write a brief description of each one – support your explanation with a small example. [6] 
 b) Give ONE advantage and ONE disadvantage of EACH method. [6] 
 c) Write definitions for the following constructs: 

 Sequence  
 Selection 
 Iteration  

  You can use examples to support your definitions. [3] 
 
8. a) Perform a DRY RUN on the algorithm below using the data provided. Lay out the results of the dry run in TABLE 

 FORMAT with a column for each variable. 
 
  Input A 
  C = 0 
  D = A 
  Repeat 
   Input B 
   If B > D 
    D = B 
   endif 
   C = C + 1 
  Until B = 0 
  Print D, B, C 
 
  DATA: 4, 6, 3, 7, 8, 5, 3, 9, 2, 0, 5, 1 
  The table headers should show each variable and the condition(s) being tested. Show the value of each variable 

 as it changes.  [8] 
 b) Describe the purpose of the program. [3] 
 c) Would the final output be different if the first data input was changed to 7 instead of 4? [2] 
 d) What would be the final value of D if the 9 in the list was replaced with 0? [2] 


