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Option A — Java

Answer all questions. All code that forms part of your responses must be written in Java.

1.	 Algorithms can be represented by flowcharts.

(a)	 State one reason why a flowchart could be used to represent an algorithm.� [1]

Consider the flowchart shown in Figure 1.

Figure 1: Flowchart for an algorithm
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(b)	 Copy and complete the trace table formed by the processing of this flowchart, 
where N = 3.� [3]
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(Option A continued)

2.	 A theatre stores the names and email addresses of its clients in two separate one‑dimensional 
(1D) arrays, where each client’s name and email address have corresponding indices. 
The two arrays are shown in Table 2.

Table 2: Name and email arrays

Name array

Index Name

0 Maria Gonzalez

1 Olga Sarkozky

2 Julia Brown

3 …

Email array

Index Email address

0 magonzalez24@example.net

1 osarkozky12@one2seven.org

2 jbrown23@example.com

3 …

(a)	 Explain why arrays have been chosen to hold this data instead of separate variables.� [3]

A method has been constructed that will change each name so that the surname appears 
before the first name. For example, “Maria Gonzalez” will become “Gonzalez Maria”.

(b)	 Describe the steps involved in this method.

Assume that there is only one space between each first name and surname.� [4]

Consider the following two-dimensional (2D) array, MAT.

int[][] MAT = {{2, 7, 1}, {8, 9 ,0}}

(c)	 State the code that will identify the data item 0 in MAT.� [1]

(Option A continues on the following page)
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Turn over

(Option A, question 2 continued)

The following code operates on MAT:

int[][] MAT = {{2, 7, 1}, {8, 9 ,0}};
int a = 0;
int b = 0;
for (int row = 0; row < 2; row++)
{
    for (int col = 0; col < 3; col++)
    {
        a = a + 1;
        int item = MAT[row][col];
        if (item%2 != 0)
            b = b + item;
    }
}
System.out.println ("The value of a is : " + a);
System.out.println ("The value of b is : " + b);

(d)	 State the output from this code.� [2]

The theatre employs a 2D array to indicate the status of each seat for a performance. 
true indicates that the seat has been sold for that performance. false indicates that 
it has not been sold.

The 2D array seats is used to represent the seating plan in the theatre. The array 
contains 40 rows and 30 columns.

For example, seats[2][3] = false shows that the seat in row 2, column 3 of the 
2D array, seats, has not been sold.

After each performance, the sales data is analysed with a program that uses the method 
least(). This accepts the 2D array seats and outputs the row for which the lowest 
number of seats were sold.

(e)	 Construct the method least().

Assume only one row matches this condition.� [5]

(Option A continues on the following page)
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(Option A continued)

3.	 A company employs a number of salespeople to sell its goods.

Details of the sales made by each employee for a year are stored in the SalesPerson object 
for that employee.

At the end of each month, the total sales for each employee are added to the array sales 
in the SalesPerson object. At the end of the year, the array will contain 12 entries, one for 
each month of the year.

Bonuses are paid to employees at the end of each year.

The SalesPerson class is partially shown:

public class SalesPerson
{
    static int bonus1 = … ;          // value to be added
    static int bonus2 = … ;          // value to be added
    private String id;               // unique id for each employee
    double[] sales = new double[12]; // sales figures for each month in a year
    
    public SalesPerson(String id)
    {
        this.id = id;
    }
    
    public String getId() // returns employee’s id
    {
        return this.id;
    }
    
    public double calculateTotal() // returns the total sales figure for 
the year
    {
        // code missing
    }
    
    public double calculateHighest() // returns highest monthly total in 
the year
    {
         // code missing
    }
    
    public void addSales(…) // adds the sales for a month to the sales array
    {
        // code missing
    }
}

(Option A continues on the following page)
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Option B — Python

Answer all questions. All code that forms part of your responses must be written in Python.

4.	 Algorithms can be represented by flowcharts.

(a)	 State one reason why a flowchart could be used to represent an algorithm.� [1]

Consider the flowchart shown in Figure 2.

Figure 2: Flowchart for an algorithm
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(b)	 Copy and complete the trace table formed by the processing of this flowchart, 
where N = 3.� [3]

i i <= N? j j <= N ? output

1
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(Option B continued)

5.	 A theatre stores the names and email addresses of its clients in two separate one‑dimensional 
(1D) lists, where each client’s name and email address have corresponding indices. The two 
lists are shown in Table 4.

Table 4: Name and email lists

Name list

Index Name

0 Maria Gonzalez

1 Olga Sarkozky

2 Julia Brown

3 …

Email list

Index Email address

0 magonzalez24@example.net

1 osarkozky12@one2seven.org

2 jbrown23@example.com

3 …

(a)	 Explain why lists have been chosen to hold this data instead of separate variables.� [3]

A function has been constructed that will change each name so that the surname appears 
before the first name. For example, “Maria Gonzalez” will become “Gonzalez Maria”.

(b)	 Describe the steps involved in this function.

Assume that there is only one space between each first name and surname.� [4]

Consider the following two-dimensional (2D) list, MAT.

MAT = [[2, 7, 1],
       [8, 9 ,0]]

(c)	 State the code that will identify the data item 0 in MAT.� [1]

(Option B continues on the following page)
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Turn over

(Option B, question 5 continued)

The following code operates on MAT:

a = 0
b = 0
for row in range (0, 2):
    for col in range (0, 3):
        a = a + 1
        item = MAT[row][col]
        if item%2 != 0:
            b = b + item
print ('The value of a is : ',a)
print ('The value of b is : ',b)

(d)	 State the output from this code.� [2]

The theatre employs a 2D list to indicate the status of each seat for a performance. 
True indicates that the seat has been sold for that performance. False indicates that 
it has not been sold.

The 2D list seats is used to represent the seating plan in the theatre. The list contains 40 
rows and 30 columns.

For example, seats[2][3] = False shows that the seat in row 2, column 3 of the 2D list, 
seats, has not been sold.

After each performance, the sales data is analysed.

One program uses the function least(). This accepts the 2D list seats and outputs the row 
for which the lowest number of seats were sold.

(e)	 Construct the function least().

Assume only one row matches this condition.� [5]

(Option B continues on the following page)
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(Option B continued)

6.	 A company employs a number of salespeople to sell its goods.

Details of the sales made by each employee for a year are stored in the SalesPerson object 
for that employee.

At the end of each month, the total sales for each employee are added to the list self._sales 
in the SalesPerson object. At the end of the year, the list will contain 12 entries, one for each 
month of the year.

Bonuses are paid to employees at the end of each year.

The SalesPerson class is partially shown:

class SalesPerson():

    bonus1 = …        # value to be added
    bonus2 = …        # value to be added

    def __init__(self, id):
        self.__id = id        # employee id
        self.__sales = []     # holds the monthly sales figures

    def get_id(self):         # returns employee’s id
        return self._id

    def calculate_total(…):   # returns the total sales figure for the year
        # code missing

    def calculate_highest(…): # returns highest monthly total in the year
        # code missing

    def add_sales(…):         # adds the sales for a month to the sales list
        # code missing

(Option B continues on the following page)


