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Grade 12  2 Information Technology 

SECTION A: SQL 40 MARKS 

 

The files required for this question can be found in the folder named Section A. Please 

complete your work in this folder. 

The United Nations Information Service has collected data about member countries in a 
database named UNCountryStats. The database’s accuracy is questionable and requires 
some updating; nonetheless, you will be required to extract information from the database using 
SQL queries. 

Table designs: 

Country 

 

 

  

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Grade 12  3 Information Technology 

Province 
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Grade 12  4 Information Technology 

City 

Note that some cities have missing values for latitude and longitude. 

 

 

QUESTION 1 40 MARKS 

1.1 The UN Information Service wants a list of all the country names and their 
populations, sorted in descending order of population and then alphabetically 
according to the country name. (4) 

1.2 The Information Service wants a list of city names of all cities that have a Population 
greater than 100000, are Capital cities and are in the Latitude range of -20 to 20 
(inclusive). Order the list alphabetically based on CityName field. Note that some 
cities have missing values for latitude and longitude. (4) 

1.3 A new city ‘Dudley Heights’ has been proclaimed as its population has grown to 
100001. Perform a SQL statement to add the new city with the exact details of 
‘Colchester’. (5) 

1.4 In the table City, there are many blank entries for Latitude and Longitude. Some 
applications may find it difficult to work with values of this type so it has been decided 
to give a default value of 0.1 to all of the blank values. Perform a SQL query to 
update all of the blank values. Note: values that are not blank must remain 
unchanged. (4) 

1.5 Provide a list of the countries and how many years have elapsed since each one’s 
last Census. (3) 
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Grade 12  5 Information Technology 

1.6 List all of the countries that have more than 1 city recorded in the database. Show 
the CountryName and Number of Cities as fields in the query. (7) 

1.7 The data in the database is suspected of being quite inaccurate. In order to check 
this, devise a query that will display the percentage variance between the Area of a 
country and the total Area of the provinces in each country. The query must display 
the fields CountryName, Country Area, Total Provinces Area (for each Country) 
and the percentage Variance. The percentage variance is calculated by the 
following: 

Variance = (Country Area – Total Provinces Area)/Country Area x 100. 

 The Variance field must be displayed correct to 2 decimal places. (8) 

1.8 Provide a list of province names and province populations for the provinces that have 
a Population which is lower than the average Population of all provinces. The list 
must only include the 3 highest populations, in descending order. (5) 

 

SECTION B OOP 80 MARKS 

The national lottery organisers require a simple, yet efficient, application that will issue a 
random sequence of 6 numbers (in the range 1 to 49) for each ticket sold. The ticket is 
generated at the sales point with a date and time; a request is then sent to the ‘Lotto’ URL to 
generate and return the random number sequence for the ticket. There are many Lotto tickets. 
Your task is to provide a simulation of the process and address some statistical outputs. 

You have been provided with the file LottoTickets.txt in the Section B folder. The file contains a 

collection of dates and times (separated by ‘#’ symbols), as generated by a sample sales point 
over a week of sales. The example below shows the 1st 11 lines of the sample: 

Date#Time 

28/06/2015#08:23 

28/06/2015#08:30 

28/06/2015#08:31 

28/06/2015#08:39 

28/06/2015#08:56 

28/06/2015#09:08 

28/06/2015#09:13 

28/06/2015#09:44 

28/06/2015#10:12 

28/06/2015#11:05 

28/06/2015#11:20 

QUESTION 2 28 MARKS 

2.1 Create a class called Numbers with an array of 6 numbers. The array must only be 
directly visible within this class. (3) 

2.2 Code a constructor that will instantiate the elements of the array with 6 numbers that 
are randomly generated between 1 and 49.  (4) 

2 .3 Code a toString method that will return a string consisting of the elements of the 
array as a single string with a space separating the elements. For example, if the 
array consists of elements (49,32,21,5,44,17), the toString method must return the 
string ’49 32 21 5 44 17’. (4) 

2.4 Code a sort method that will sort the array of 6 numbers from lowest to highest. (6) 
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Grade 12  6 Information Technology 

2.5 Add code to the constructor to ensure that the six numbers are unique with no 
duplicates. (6) 

2.6 Code a method called countNumbers that will receive a string of 7 numbers and 
determine how many numbers in the array are in the string. The method must return 
an integer value with the count of the number of numbers in the array that are in the 
string parameter. The string parameter should have the same format as that of the 
toString, i.e. ‘1 2 3 4 5 6 7’, with spaces between the numbers. 

 This method will be needed in Question 6. (5) 

   

QUESTION 3 19 MARKS 

3.1 Code a class called Ticket that will contain 2 string instance variables for the date 
and time of the issued ticket. These variables must only be directly visible within this 
class. Another object instance variable of the Numbers class must be included 
without visibility outside of this class. (4) 

3.2 Code a parameterized constructor for this class that will receive values for the date 
and time instance variables and instantiate the Numbers object instance variable. (4) 

3.3 Code a typed method called changeTime to represent the 24 hour time as 12 hour 
time. In other words if the hour is 13, which is after 12, then subtract 12 and add pm 
to change the time from 13:08 to 1:08pm. The method must return the 12 hour time 
as a string. Morning times must be represented in the same format with the 
characters ‘am’ after the time value. (6) 

3.4 Write a toString method that will return the date, and the time in 12 hour time using 
the method above. After the time, display the sorted numbers on the same line. 
according to the following format: 

If the date is ‘28/06/2015’, time is ‘3:23pm’ and the toString method of the Numbers object 
returns ’5 17 21 32 44 49’, the result must be: 

‘>>>28/06/2015>>>3:23pm***5 17 21 32 44 49’ (5) 

QUESTION 4 15 MARKS 

4.1 Code a class called TicketArray to store 200 tickets and a variable to record the 
number of Ticket objects in the array. (3) 

4.2 Code a constructor to instantiate the array of tickets using the text file 
LottoTickets.txt. This constructor must send 2 parameters to the constructor of the 
Ticket object (Date and Time). (8) 

4.3 Code a toString method to display each ticket, in the format of the toString of the 
Ticket element. Each ticket element must appear on a new line with a blank line in 
between. (4) 

QUESTION 5 3 MARKS 

5.1 Add code to instantiate a TicketArray object. (2) 

5.2 Add code to display all the tickets by calling the toString method of the TicketArray 
object. (1) 
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Grade 12  7 Information Technology 

QUESTION 6  15 MARKS 

The Lotto organisers would like to determine the lotto tickets with the most number of 
matching numbers. The user will enter 7 numbers (six numbers and the bonus ball in any 
order) and the ticket with the most number of matching numbers must be displayed. If 
there are more than one ticket with the same high number of matching numbers then all 
tickets with the same high number of matching numbers must be displayed.  

The program must be adapted to input the seven numbers as a single string separated by 
spaces, call any relevant methods and the display the result. (15) 
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