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	INSTRUCTIONS:

You will receive your examination disk with a label on it from the invigilator.  Write your centre and examination numbers clearly and legibly on the label.  You will also receive an empty envelope for your disk.  Write the same information on the envelope.

1. All the questions are COMPULSORY.

2. Save your work on the disk regularly – approximately every 10 minutes.
3. Marks will be deducted for bad programming techniques.  Pay attention to modularity, readability, sound programming techniques and user friendly input and output. 
4. You may use the full duration of the time provided (3 hours) to answer the questions. After the time has expired, additional time is allowed for printing.  No changes may be made to any documents during printing time. 

5. Follow the instructions at the end of each question with regard to the documents that have to be handed in and the files that should be saved on your examination disk.
6. Arrange your printouts in numerical order according to the question numbers.  Detach the marksheet (page 11) from this question paper, complete the relevant sections and place it on top of your printouts.  Place your examination disk in the envelope, and staple the envelope to the printouts in the top, right-hand corner.  Fold the edge of the envelope over but do not seal the envelope – the markers must be able to easily remove and replace the disk from the envelope during the marking process.

	


	QUESTION 1

Save this program as Q1_XX.PAS on your examination disk. Replace the letters XX with the first letters of your name and surname. Type your examination number as a comment at the beginning of the program.


	Data used to prepare a weather map is saved in a file. This file is saved on your examination disk as Y2002.DAT and has the following record structure: 

Monthname 
: String[13];

Pollen 
: Array[1..4] of real;

(The average pollen count that was observed during each week of the month.)

The file contains data for one year. The data for the months January to December is saved consecutively (Jan, Feb, March, …., Dec).

Write a Turbo Pascal program to do the following:

· Read the number of a month as an integer from the keyboard. Read the record of the relevant month from the file Y2002.DAT. (January is month 1, February is month 2, etc.) Display the data for this month as described below, until the user enters the number 0 (zero).

· The user should be able to enter a number repeatedly, until the number is valid (a number between 1 and 12, both included). Display an error message if the number is invalid.

· Display the data in the record on the screen in the following format:

Monthname

Pollen count

1


XXX.XX

2

XX.XX

3

XX.XX

4

X.XX

The data for the month March will look as follows if the number 3 is entered:

March

Pollen count

1


12.60

2

29.90

3

20.70

4

22.80


	


	Hand in the following for QUESTION 1:

· A printout of program Q1_XX.PAS. Write QUESTION 1 and your examination number clearly on every page printed.

Save the following on your examination disk:

· The file Q1_XX.PAS


	[20]


	QUESTION 2



	2.1
Save this program as Q21_XX.PAS on your examination disk. Replace the letters XX with the first letters of your name and surname. Type your examination number as a comment at the beginning of the program.
A manager of a company discovers that employees send negative messages about him and the company to one another. He creates a file containing a number of words he regards as impermissible.

Write a Turbo Pascal program to do the following:

· The file BADWORD.DAT on your examination disk contains the words the manager regards as impermissible. Display the content of the file on the screen. Use the following Pascal declarations:

TYPE

str_20
= string[20] ;

VAR

word_file
: file of str_20 ;

	

	Hand in the following for QUESTION 2.1:

· A printout of the program Q21_XX.PAS. Write QUESTION 2.1 and your examination number clearly on each page printed.

Save the following on your examination disk:

· The file Q21_XX.PAS

	[10]


	2.2
Save this program as Q22_XX.PAS on your examination disk. Replace the letters XX with the first letters of your name and surname. Type your examination number as a comment at the beginning of the program.
The manager gives you instructions to write a program to test if a message read from the keyboard, contains any of the words regarded as impermissible.

Write a Turbo Pascal program to do the following:

· Read a sentence from the keyboard.

· Use the words in the file BADWORD.DAT to determine if there were any impermissible words in the sentence. (All words in BADWORD.DAT are saved in lower case. Assume the messages will be in lower case and will contain no punctuation marks.) Display all the impermissible words in the sentence on the screen with a suitable heading.

· Read and test a sentence repeatedly until the letter 'X' or 'x' is entered.

· Test your program using the following sentences:  (An example of the output is also displayed.)
i do not like mr peterson 

impermissible words:

peterson

are you going to resign

impermissible words:

resign 

i hate this secret project we are working on
impermissible words:

hate secret


	

	Hand in the following for QUESTION 2.2:

· A printout of the program Q22_XX.PAS. Write QUESTION 2.2 and your examination number clearly on each page printed.

Save the following on the examination disk:

· The file Q22_XX.PAS
	[20]


	QUESTION 3


	Compile the Turbo Pascal Unit saved in the file MANIP.PAS on your examination disk. The subroutines in the Unit will be used in Question 3.1. Do not make any changes to the subroutines. In Question 3.2  you will be requested to change only the function read_password. The following subroutines are available in the Unit: 

Procedure replace_char(VAR original:string; invalid,valid:char);

{ This procedure replaces all characters with the value invalid in the string original with the character valid.}
Procedure delete_char(VAR original:string; invalid:char);

{ This procedure removes all the characters with the value invalid from the string original.}
Function read_password:string;

{ This function reads a string from the keyboard.}
	

	Each user who signs on to a computer network has to choose the password he/she would like to use.  A computer program is needed to help the user to choose a password that complies with certain rules.
	

	Save this program as Q3_XX.PAS on your examination disk. Replace the letters XX with the first letters of your name and surname. Type your examination number as a comment at the beginning of the program.
3.1
Write a Turbo Pascal program to do the following:  Read a password from the keyboard repeatedly until the user types ‘X’ or ‘x’ as password.  Call the function read_password in the Unit MANIP to read the password.  If the password contains more than 5 characters, use only the first 5 characters entered.
	(8)


	· Call the procedure replace_char in the Unit MANIP to replace all the characters ‘1’ (one) in the password with the character ‘l’ (lowercase ‘e’).
	(3)

	· Call the procedure replace_char in the Unit MANIP to replace all the characters ‘0’ (zero) in the password with the character ‘o’ (lowercase o). 
	(2)

	· Call the procedure delete_char in the Unit MANIP to remove all the 
characters ‘2’ to ‘9’ from the password.
	(3)


	· Display a message on the screen that contains the valid password.  If the password contains no characters any more, the following message should be displayed:

No valid characters – re-enter password.
	

	Use the following test data:

Password

Message on screen

ju1ie

julie

j0y

joy

try2

try

234

No valid characters – re-enter password.


	(2)



In the first example, the number 1 (one), is replaced with the letter l (‘e’), and 
in the second example the number 0 (zero), is replaced with the letter ‘o’ (lowercase).
	3.2
The password should not appear on the screen while the user enters it.  (While the user tries to create a valid password, someone can look on the screen and get an idea of the characters that may be used in the password.)  One method that may be used to hide the password, is to display a character e.g. * on the screen each time the user  types a key on the keyboard.  Change the function read_password in the Unit MANIP.PAS as follows:
	

	· Display an asterisk ( * ) on the screen instead of each character entered. Characters are entered until [Enter] is pressed.  (Hint: The ordinal value of the <CR> key (carriage return or enter) is 13.)  
· Call the procedure BEEP in the IMPLEMENTATION part of the Unit MANIP to produce a sound each time a character is entered.
	(7)


	Hand in the following for QUESTION 3:

· A printout of the program Q3_XX.PAS.  Write QUESTION 3 and your examination number clearly on each page printed.

· A printout of the changed Unit MANIP.PAS.  Write QUESTION 3 UNIT MANIP and your examination number clearly on each page printed.
· Save the following on the examination disk:

· The file Q3_XX.PAS
· The changed file MANIP.PAS
· The file MANIP.TPU
	[25]


	QUESTION 4

	Six soccer teams play in a league. Each team plays two games against each of the other five teams. The name of the winning team of each game appears in the table below.  The game was played on the field of the team whose name appears as a row header.

Rams

Bulls

Bears

Tigers

Zebras

Rhinos

Rams

Rams

Rams

Tigers

Zebras

Rams

Bulls

Bulls

Bulls

Bulls

Zebras

Rhinos

Bears

Rams

Bulls

Tigers

Bears

Bears

Tigers

Rams

Bulls

Bears

Tigers

Rhinos

Zebras

Zebras

Zebras

Bears

Tigers

Zebras

Rhinos

Rams

Rhinos

Bears

Tigers

Zebras

The teams’ names are printed in the table above in bold as row and column headers. Row 3 contains information on the Bears team. The entry in row 3, column 2 indicates that the Bears played on their (the Bears’) field against the Bulls, and the Bulls won the game.

The following files are saved on your examination disk:

· A text file SOCCER.TXT containing the name of the winning team of each game (as in the table above).
· An incomplete Turbo Pascal program Q4_EXAM.PAS. This program reads the names from the text file SOCCER.TXT into a two-dimensional array.  The Pascal code of the program follows on page 9.

	


	program soccer_team;

Uses crt;

type

win_arr = array[1..6, 1..6] of string[7];

var

win : win_arr;

data : text;

row, col, star : integer;

oneline : string;

begin


clrscr;


{Read data from the text file SOCCER.TXT to a 2-dimensional array.}

assign(data, 'soccer.txt');


reset(data);


for row := 1 to 6 do


begin


readln(data, oneline);


for col := 1 to 6 do


begin


star := pos('*', oneline);


{an * indicates the end of the team’s name}


win[row, col] := copy(oneline, 1, star - 1);


delete(oneline, 1, star);


end;


end;


close(data);


writeln(‘Data has been read – press <enter> to continue’);


readln;


{Create a one-dimensional array containing the names of the 6 teams.} 


{Display the content of the two-dimensional array on the screen. Display row and column headings.}


{Calculate the number of games each team won.}


{Display the team names and number of games won by each team on the screen.}

end.

	


	Open the Turbo Pascal-file Q4_EXAM.PAS and add code to the program to do the following: 

Save this program immediately as Q4_XX.PAS on your examination disk. Replace the letters XX with the first letters of your name and surname. Type your examination number as a comment at the beginning of the program.
· Change the assign statement to read the team names from the file SOCCER.TXT from the correct drive and directory/folder where the file is saved on your disk.
· Create a one-dimensional array that contains the names of the six teams. (‘Rams’, ‘Bulls’, ‘Bears’, ‘Tigers’, ‘Zebras’, ‘Rhinos’)

	(4)

	· Display the content of the two-dimensional array in columns on the screen with column and row headers.  Headers should be displayed highlighted (monochrome screens) or in a different colour than the content. This is an example of the output: 
	(9)

	Rams

Bulls

Bears

Tigers

Zebras

Rhinos

Rams

Rams

Rams

Tigers

Zebras

Rams

Bulls

Bulls

Bulls

Bulls

Zebras

Rhinos

Bears

Rams

Bulls

Tigers

Bears

Bears

Tigers

Rams

Bulls

Bears

Tigers

Rhinos

Zebras

Zebras

Zebras

Bears

Tigers

Zebras

Rhinos

Rams

Rhinos

Bears

Tigers

Zebras


	

	· Calculate the number of games each team won. Display each team’s name and the number of games won by that team on the screen. The output should look as follows:


Rams 6


Bulls 5


Bears 5


Tigers 5


Zebras 6


Rhinos 3


	(12)


	Hand in the following for QUESTION 4:

· A printout of the program Q4_XX.PAS. Write QUESTION 4 and your examination number clearly on each page printed.

Save the following on the examination disk:

· The file Q4_XX.PAS


	[25]
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