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MARKS:  100

	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 numbers of the questions.  Detach the marksheet (page 9) 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.

	A team of athletes take part in an event. The team’s results are saved in a data file called ATHLETE.DAT on your examination disk. Records in the file have the following structure:

Description of field

Data type 

Example of content

Athlete’s surname and name 

String[30]
‘Gouws Frans’

Item 

String[15]
‘Discus’

Track or field item

Character (char)

‘T’ for  track item, ‘F’ for field item

Time or distance or height

Real 

55.0

Medal won

Character (char)

‘G’ for gold medal

‘S’ for silver medal

‘B’ for bronze medal

‘N’ if no medal won

Write a Turbo Pascal program to do the following: 

· The surname and name, and the item of all athletes who won a gold medal must be displayed on the screen.  

· Count the number of gold, the number of silver and the number of bronze medals won in the field items, and display a summary on the screen.

· The information should be displayed neatly in columns, and have headings, e.g.

	

	Gold medal winners

==================

Athlete




Item

Gouws Frans



Discus

Swanepoel Petra


High Jump

Els Catharina



Hurdles

Field item medals


Number

Gold medals:



4

Silver medals:


4

Bronze medals: 


3
	



	Hand in the following for QUESTION 1:

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

Save the following on the examination disk:

· The file Q1_XX.PAS
	[22]


	QUESTION 2

Save the program as Q2_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.

	At the end of the athletics event the judges decide that the wind was too strong, and the track events' times are declared invalid. Write a Turbo Pascal program to do the following:

· Use the athlete’s data in the file ATHLETES.DAT to create a new file called CANCEL.DAT. The records in the file CANCEL.DAT should have the following layout:

Description of field

Data type 

Example of content

Athlete’s surname and name 

String[30] 

‘Van Aswegen Hilda’

Item 

String[15]
‘100 m women’

Time or distance or height

Real value

99.99

The athletes’ surname and name, and the name of the item are read from the file ATHLETES.DAT. The time, distance or height field for all the track athletes should be 99.99 as their times are now invalid. Field athletes’ time, distance or height field is as in the file ATHLETES.DAT.
	(27)

	· Display each athlete’s surname and name, item, and time, distance or height in the file CANCEL.DAT on the screen, e.g.:
	 (3)

	
Gouws Frans Discus 55.00

De Beer Anton Javelin 67.00

Van Aswegen Hilda 100m women 99.99
	


	Hand in the following for QUESTION 2:

· A printout of the program Q2_XX.PAS. Write QUESTION 2 and your examination number clearly on each page printed.

Save the following on the examination disk:

· The file Q2_XX.PAS
· The file CANCEL.DAT
	[30]


	QUESTION 3

	Compile the Turbo Pascal Unit saved in the file SCREEN.PAS on your examination disk. Do not make any changes to the code of the subroutines. The following subroutines are available in the Unit. 
function generate : str_10 ;


{ This function creates a string that consists of 10 characters. The 10 characters are generated randomly. Each time the function is called, a different string will be created. }

procedure do_letters(c : char) ;


{ This procedure displays the character received as parameter on each line of the screen. On each line the character is displayed 3 positions further to the right, and in a different colour.}

procedure even_disp(i : integer) ;


{ This procedure displays the character received as a parameter in a light blue colour in every second column of row 13 of the screen.}

procedure odd_disp(i : integer) ;


{ This procedure displays the number received as parameter in a light red colour on each second row of column 37 of the screen. }

procedure do_others(c : char) ; 


{ This procedure displays the character received as parameter on each line of the screen. On each line the character is displayed 3 positions to the right, and in a different colour.}

	

	Save the 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.
	


Instructions for the program follow on the next page.

	· If the character is an odd digit, (1, 3, 5, 7, 9) call the procedure odd_disp in the Unit SCREEN with this digit as argument.
· If the character is not a letter or a digit, call the procedure do_others in the Unit SCREEN with this character as argument. 

	

	Hand in the following for QUESTION 3:

· A printout for the program Q3_XX.PAS. Write QUESTION 3 and your examination number clearly on each page printed.
Save the following on the examination disk: 

· The compiled Unit  SCREEN
· The file Q3_XX.PAS

	[22]


	QUESTION 4

	A table of integers with the same number of rows as columns is called a magic square if the sum of each row, each column and both main diagonals are the same.  An incomplete Turbo Pascal program is saved in a file Q4_EXAM.PAS on your examination disk. This program has to determine if the numbers in a table with 4 rows and 4 columns form a magic square or not.

Complete the program according to the instructions below and save it as Q4_XX.PAS. 
	


	Replace the letters XX with the first letters of your name and surname. Enter your examination number as a comment at the beginning of the program.
	


	· The values of a possible magic square are saved in the text file MAGIC4.TXT on your examination disk.  The code in the program Q4_XX.PAS reads the values from the text file into a two-dimensional array.  

· Change the assign statement in the given program to read the values from the text file MAGIC4.TXT in the drive and directory where the file is saved on your disk.  Compile and run the program.  The values read into the two-dimensional array will be displayed on the screen. 

The content of the text file (and thus of the two-dimensional array) is as follows:

 1 15 15  4

12  6  7  9

 8 10 11  5

13  3  2 16

· Write the code for the FOUR functions (also printed on the next page) in the incomplete program following the instructions in the commentary brackets { } underneath each function declaration.

Hint:  The diagonals of the square are indicated in the following 2 diagrams.

 1 15 15  4
12  6  7  9

 8 10 11  5

13  3  2 16
Diagram 1

 1 15 15  4


12  6  7  9

 8 10 11  5

13  3  2 16

Diagram 2


	


	
function sum_row(r : integer) : integer ;


{This function should calculate the sum of the elements in row r.}


begin


end ;
{sum_row}


function sum_col(c : integer) : integer ;


{This function should calculate the sum of the elements in column c.}


begin


end ;
{sum_col}


	


	
function sum_diag1 : integer ;


{This function should calculate the sum of the elements in the diagonal as indicated in diagram 1 on the examination paper.}


begin


end ;
{sum_diag1}


function sum_diag2 : integer ;


{This function should calculate the sum of the elements in the diagonal as indicated in diagram 2 on the examination paper.}


begin


end ;   {sum_diag2}


	


	· Write the code to determine if the square is a magic square.  Display a message on the screen to indicate if it is a magic square or not.

Test the program using the numbers in the file MAGIC4.TXT. These numbers DO NOT form a magic square.  Change the third number in row one from 15 to 14 and test the program again. These numbers DO form a magic square.
	


	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

	[26]


	TOTAL:
	100
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