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Course Examination 
Designing applications with Visual Basic 

Time allowed: 3 hours 

There are TWO parts to this examination. You should attempt BOTH. 

You should attempt ALL the questions in Part 1. 

In Part 2 there are three questions; marks will be given for your best two 
answers. 

You are advised to spend about 100 minutes on Part 1 and 70 minutes on 
Part 2, and to leave yourself about 10 minutes for checking. Part 1 carries 
64% of the total marks and Part 2 carries 36%. 

You are advised to show all your working and to give reasons for all your 
answers unless a question is explicitly phrased ‘Write down . . . ’.  You  
should begin each answer on a new page of the answer book. 

At the end of the examination 

Check that you have written your personal identifier and examination 
number on each answer book used. Failure to do so will mean that 
your paper cannot be identified. 

Put all your used answer books together with your signed desk record on 
top. Fasten them in the top left corner with the round paper fastener. 
Attach this question paper to the back of the answer books with the flat 
paper clip. 

The use of calculators is not permitted in this examination. 
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Part 1 
You should attempt ALL the questions in Part 1 and are advised to spend 
about 100 minutes on it. This part carries 64% of the marks for the whole 
examination. 

There are eight questions, each worth 8 marks, in Part 1. 

Question 1 (8 marks) 

(a) Write down design code to make the ���� property of a text box 
�������� have the value ���		� 
��	��. 

(b) What is the effect of the following design code? 

��� ��
�����������	�� �� ��	������ 

(c) Write down design code for the following tasks: 

� declare an integer variable �������; 

� initialise ������� to the value 100; 

� set the �����
� property of a �
���������
� control called 
��
����� to �������. 

(d) Which property of a timer determines the frequency of its tick events? 

Question 2 (8 marks) 

Suppose that there is a class ���� with the following description. 

Class table: Book 

Properties 

���� �� ������ 

���	� �� ������ 

�
� �� �� ������ 

�
�!����	� �� ������� 

Constructor 

��
 

Method 

"�	�"#$��%"�	�"������ �� �������& �� ���	��� 

�����	
���	 ��
 

��� ������ �	 �
�� ���
 �� �������� ���� ����� ����� ��� ������ ��� �� ��� 

�����
 ������ ��� ���������� ��� �� �� 

��
 �����	
���	 

�����
 "�	�"#$��%"�	�"������ �� �������& �� ���	��� 

� ������������! ����������� �� ��� ������"�� 

� �������������! �	 ���������� �� ���� ���� ����������� ���� ���� �� 

���������� #�������� $���� �� ��������� 

��
 �����
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(a) What is the method identifier of the only method given above? 

(b) Does this method have any parameters? If so, what type are they? 

(c) Does this method return a value? If so, what is the type of the return 
value? 

(d) Can this method change the state of an object of type ���� on which 
it is invoked? 

(e) (i) Write design code to declare and create an object ����� of type 
���� with ���	� property set to �� ��
 !���� and �
� �� property 
set to �����#��. 

(ii) What value will be stored by the variable ������	�" after execution 
of the following design code fragment? 

������	�" �� ���	��� 

���� ������ ���� 
�� ��"� ������� 	�� %�&� 

��� ������	�" �� ������"�	�"#$��%'(((& 

Question 3 (8 marks) 

Suppose that the following design code has been executed. 

����������) �� ���������)%�� ������* ���	���&


��) �� ������


��� ����������) �� ��
 ���������)%�� ������* ���	���&


��	 ����� �� ������� �	�� ( �� '(


��� ��) �� ��� + ��������������%&


�� ����� , - ����


����������)����%��)* ��
�&


���� 

����������)����%��)* .�	"�& 

��
 ��


��
 ��	


(a) Write down the value of ����������)���
��. 

(b) Write down the return value of ����������)��������"/�)%��'0�&. 

(c) Write down the value of ����������)�����%��0�&. 

(d) Write down the list of items contained in �1�"� after the following 
design code is executed. 

�1�"� �� 1�"�%�� ������&


��� �1�"� �� ��
 1�"�%�� ������&


��	 ���� ��)���� �� ������ �� ����������)�/�)"


�� ����������)�����%��)����& 2 ��
� ����


�1�"�����%��)����&


��
 ��


��
 ��	
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Question 4 (8 marks) 

This question concerns the following class. 

Class table: TextSearcher 

Property 

���� �� ������ 

Constructor 

��
 

Method 

 �
���)%
��� �� ������& �� ������� 

�����	
���	 ��
 

�� ��'��������� ������ �� �������� ���� ��'� ��� �� ((� 

��
 �����	
���	 

�����
  �
���)%
��� �� ������& �� ������� 

� ������������! ���� �� ��� ��� ����
 ������� 

� �������������! ��� ������ �	 ����������� �	 ���� �� ��'� �� ��������� 

��
 �����
 

(a) Write design code for the method  �
���). There is no need to 
include a comment. 

You may wish to use the ������ method 

"
!"�����%��"����� �� �������* 	�� �� �������& 

This method returns the string that is formed from the string on which 
it has been invoked by taking the substring starting at index ��"����� 

and which has length 	��. 

(b) Assume that ���� is ���� �� !� �!�� �3��� ������ � �" �� !� 
� !�����"�� 

Choose three different examples of 
��� with which to test your code. 
Briefly explain what aspect of your code each example is intended to 
test. 

Question 5 (8 marks) 

This question concerns the following enumerated type ���	�)��, and two 
classes .��	� and 4��.��	�. 

��
� ���	�)��


������


�	��	���


��
���	


��
 ��
� 

Class table: Field 

Properties 

���� �� ��
!	� 

� ��� �� ������ 

Constructor 

��
 

Method 

���������������$�"�%& �� ��
!	� 
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�����	
���	 ��
 

�� $���� ������ �� �������� ���� ���� ��� �� ��� ��� ����� ��� �� ((� 

��
 �����	
���	 

�	������
 �����
 ���������������$�"�%& �� ��
!	� 

� ������������! ���� 

� �������������! � "���� �� �������� ��"��� �� �������� �	 ��� ���� %�� �����& 

������� �� ���"��� � ���� 	��� ��� )��� ����� �� ��� ���� ��� ������ 

��
 �����
 

Class table: PeaField Inherits Field 

Property 

���	 �� ���	�)�� 

Constructor 

��
 

Methods 

���������������$�"�%& �� ��
!	� Overrides 

)��	�4����
�%& �� ��
!	� 

�����	
���	 ��
 

��  ��$���� ������ �� �������� ���� ���� ��� �� ���� ����� ��� �� (( 

���� ���� ��� �� ������� ���� �
��� 

��
 �����	
���	 

���		�
�� �����
 ���������������$�"�%& �� ��
!	� 

� ������������! ���� 

� �������������! � "���� �� �������� ��"��� �� �������� �	 ��� ���� %�� �����& 

������� �� ���"��� � ��� ���� 	��� ��� )��� ����� �� ��� ���� ��� ������ 

��
 �����
 

�����
 )��	�4����
�%& �� ��
!	� 

� ������������! ���� 

� �������������! � "���� �� �������� ��"��� �� �������� �	 ��� 
���� 

�%�� 
��������& 	�� ���� ���
��−���� ����� ���"������� 

��
 �����
 

(a) What is the effect of declaring as �	������
 the method 
���������������$�"� of the class .��	�? 

(b) (i) Can the method ���������������$�"� be invoked by client code on 
an instance of 4��.��	�? Explain your answer. 

(ii) Can the method )��	�4����
� be invoked by client code on an 
instance of 4��.��	�? Explain your answer. 

(c) Write design code to implement the constructor of 4��.��	�. There is 
no need to include a comment. 
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Question 6 (8 marks) 

(a) Write design code for the body of an event handler that enables users 
to select a file for opening. You may assume that an #���.�	����	�� 

control �������	�� has been added to the form. In addition, your code 
should: 

� set the .�	��� property of �������	�� so that only an image file of 
type �5�� can be chosen; 

� ensure that if a valid file is selected, then the ����� property of a 
picture box �4���
����� is set to the image stored by that file. 

There is no need to include a comment for the event handler. 

(b) Write design code for the body of the #�4���� event handler of a panel 
called ���$�"4���	. The code should: 

� draw a black (unfilled) square of size (100,100) in the centre of 
the panel; 

� write, in blue, the word ‘Hello’ with the top left of the string at the 
top left point of the square. 

You may assume that the panel is big enough and that there is a font 
3�
�����.��� available. You may use stock pens and brushes. There is 
no need to include a comment for the event handler. 

Question 7 (8 marks) 

This question is about a database with the following ER diagram. 

������ table 
7
�����) table 

RecipeCode (PK)
RecipeCode (PK FK) 

����∗ 1IngredientCode (PK FK) 
�)�� 

7
�����)4��'((� 

���	� 6�	
� ∗ 

���������� table 

IngredientCode (PK) 
1 .��������� 

�
���������� 

Some sample data is given in the tables below. 

������ 

���������� ���� �)�� ���	� 6�	
� 

rec1 Chestnut casserole vegetarian green 
rec2 Blackcurrant tart dessert amber 

7
�����)


���������� �������������� 7
�����)4��'((� 

rec1 yogurt 20 
rec1 apple 30 
rec2 butter 10 

���������� 

�������������� .��������� �
���������� 

yogurt 20 0 
butter 50 0 
apple 0.5 20 
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(a) Write an SQL statement that returns a table giving the recipe code 
and name of all the recipes whose �)�� is vegetarian. 

(b) Describe the result table that will be returned by the following SQL 
statement. 

�818�� 7
�����)����������� 

.�#� ���������� ���8� 9#�� 7
�����) 

#� ������������������������� 2 7
�����)��������������� 

:�8�8 7
�����)�7
�����)4��'((� ; ( ��� ������������
���������� ; (< 

Question 8 (8 marks) 

You have been asked to modify an application for a user unable to use a 
mouse. 

(a) Why might you hope that the application had been designed using an 
MVC pattern? 

(b) The application’s current graphical user interface has two labels, a 
text box for text entry, a button to confirm the text entry and a 
read-only text box. What steps would you take to ensure that the 
application could be used without a mouse? Give details of the 
properties that you would set at design time. 
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Part 2 
In Part 2, marks will be given for your best two answers, and you are 
advised to spend about 70 minutes on it. 

Each question carries 18% of the marks for the whole examination, and 
an indication of the allocation of marks within each question is given in the 
margin. 

Question 9 (18 marks) 

This question is about an application to support stock control. The 
descriptions of the two classes to be used for the model are given below. 

Class table: Stock 

Properties 

���� �� ������ 

7
�����) �� ������� 

Constructor 

��
 

�����	
���	 ��
 

�� ����
 ������ �� �������� ���� *������
 ��� �� � ��� ���� ��� �� ((� 

��
 �����	
���	 

Class table: StockAdmin 

Field 

3���������" �� ���������)%�� ������* �����& 

Property 

�����1�"� �� 1�"�%�� ������& ����#�	); no field 

Constructor 

��
 

Methods 

�"�
���������%���� �� ������& �� ���	��� 

�
�!���������%���� �� ������& �� ������� 

��
���������%���� �� ������* ����� �� ������& 

��������%���� �� ������* ��
�!�� �� �������& 

����$������%���� �� ������* ��
�!�� �� �������& 

�#���� ������� ���� ��� �	 �� ������� �� ���� +�������� 

�����	
���	 ��
 

�� ����
����� ������ �� �������� ���� �� ����
 ���������
 �	 ����
 ������ 

��
 �����	
���	 

���
���� �	���	�� �����1�"� �� 1�"�%�� ������& 

�,�"�� � ���� �	 ��� 
�
� �� ��� ���������
 �	 ����
 ������ 

��
 �	���	�� 
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�����
 �"�
���������%���� �� ������& �� ���	��� 

� ������������! ����


� �������������! �	 ���� �� � 
�
 �� ��� ���������
 ���� ���� �� ���������


�#�������� $���� �� ���������


��
 �����
 

�����
 �
�!���������%���� �� ������& �� ������� 

� ������������! ���� �� � 
�
 �	 ��� ���������
�


� �������������! ��� +������
 �	 ��� ����
 ���� ����� 
�
 "���� �� ����


��� ���������


��
 �����
 

�����
 ��
���������%���� �� ������* ����� �� ������& 

� ������������! ���� �� ��� ��� ����
 ������ ��� �� ��� ������
 ���� 	��


�� ����
 �����


� �������������! � ��� ����
 ���� ���� ���� ����� ��� +������
 ���


��� � �� ����� �� ��� ���������
 ���� 
�
 ��� �� �����


��
 �����
 

�����
 ��������%���� �� ������* ��
�!�� �� �������& 

� ������������! ���� �� � 
�
 �	 ��� ���������
 ��� ������� �� �������


����� �� �+��� �� ��


� �������������! ��� +������
 �	 ��� ����
 ���� ����� 
�
 "���� �� ����


��� ��������� �
 ��������


��
 �����
 

�����
 ����$������%���� �� ������* ��
�!�� �� �������& 

� ������������! ���� �� � 
�
 �	 ��� ���������
� ������� �� ������� ���� �� 

��+��� �� �� ��� ������������
%����& �� ������� ���� �� �+��� �� �������� 

� �������������! ��� +������
 �	 ��� ����
 ���� ����� 
�
 "���� �� ���� 

��� ��������� �
 �������� 

��
 �����
 

(a) Write design code for the methods �"�
���������, �
�!���������, 
�������� and ��
���������. There is no need to include comments. [6] 

(b) Suppose that a form in the graphical user interface of the application 
has two text boxes, ����������� and �����������, into which the code 
and name for a new stock item can be entered, respectively. It also 
has a button ��
������
���� for confirming these entries for a new 
stock item. An instance 3���������� of ���������� has been declared 
as a private field of the form. 

(i) Briefly describe what the #��	��� event handler of ��
������
����


should do. 

(ii) Write design code for the body of the #��	��� event handler. 
There is no need to include a comment. [6] 

(c) Suppose that the application needs to allow a user to reduce the 
quantity of a stock item. To implement this, the code will need to 
invoke the method ����$������. 

(i) List the types and names of controls (excluding labels) that you 
would use for this part of the graphical user interface; your design 
should ensure that the preconditions of the method ����$������


are satisfied. Briefly explain how you would set up your controls 
so that the preconditions are satisfied. 

(ii) Write design code for the event handler that deals with reducing 
the quantity of a stock item. There is no need to include a 
comment. [6] 
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Question 10 (18 marks) 

This question is about the model for a simple ‘jack-in-the-box’ game for a 
small child. The project specification is as follows. 

Project specification: Jack-in-the-box 

This application should provide two buttons, ���� and ���� . When the 
���� button is pressed, a sound file �	��
��

� should be played and a 
figure on a spring should move vertically up the screen from behind a 
square shape. The figure on the spring should stop moving when all of 
the spring is just above the square shape. When the ���� button is 
pressed, the figure on the spring should move vertically down the 
screen and hide behind the square shape. 

The figure on the spring will be implemented using a sprite of type 
9
�����9��� that inherits �6������. The class description is given below. 

Class table: JumpingJack Inherits HVSprite 

Properties 

���"�.�	� �� ������	 ����#�	) 

4���
�� �� ������	 ����#�	) 

=������ �� ���	���	 This is ��
� if the next 
move of the sprite is upwards 
and .�	"� otherwise. 

Constructors 

��
 

��
%���"� �� ������* ��" �� 4����* ��� �� ������& 

Methods 

���
%� �� =��� ��"& Overrides 

��"��"�%& 

�����	
���	 ��
 

��� �������� �	 -������-��
 �� �������� ���� �����$��� ��� �� ��� ����
 

������� ���  ������ ��� �� � ��	���� ������� ,����.� �� ��� �� ����� 

� ������� �� ��� �� %���&� 

��
 �����	
���	 

�����	
���	 ��
%���"� �� ������* ��" �� 4����* ��� �� ������& 

��� �������� �	 -������-��
 �� �������� ���� �����$��� ��� �� ������  ������� 

���� �� ��� ���  ������ ��� �� ���� ���� ����  ������ ��"�� ���� ��� )���� 

���� ��� ������� ,����.� �� ��� �� ����� 

��
 �����	
���	 

���		�
�� �����
 ���
%� �� =��� ��"& 

� ������������! ����


� �������������!  ������ �� ����� ��  ������� ����� ��


��
 �����
 

�����
 ��"��"�%& 

� ������������! ����


� �������������! ��� ������ �� �������� �	�


��
 �����
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This application should provide two buttons, ���� and ����. When the
���� button is pressed, a sound file �	��
��

� should be played and a
figure on a spring should move vertically up the screen from behind a
square shape. The figure on the spring should stop moving when all of
the spring is just above the square shape. When the ���� button is
pressed, the figure on the spring should move vertically down the
screen and hide behind the square shape.



There will be a class 9�������� with the following description. 

Class table: JackAdmin 

Fields 

39��� �� 9
�����9��� 

3��� �� �������	� 

Properties 

=������� �� ������ ����#�	) 

��$��� �� ���	��� ����#�	) 

Constructors 

��
 

��
%���� �� ����& 

Methods 

"����9
��%& 

"��������%& 

��$�%& 


����������%& 

��"��"�%& 

�����	
���	 ��
 

��� �������� �	 -��
����� �� �������� ���� ��� ������� ���
 ������ ����������� 

������ �'������ ����� ��� ������� )��� %��� ������� �	 ��� �������������� ��� �	 �� 

�������� �� ���� +�������&� ,������� �� ��� �� � ��	���� ������� ��� ��� ��' 

��� ������� �� )� �� ��� ������� /�"��� �� ��� �� $����� ,������� �� �������� 

��
 �����	
���	 

�����	
���	 ��
%���� �� ����& 

��� �������� �	 -��
����� �� �������� ���� ��� ������� ���
 ������ ����������� 

������ �'������ ����� ��� ������� )��� %��� ������� �	 ��� �������������� ��� �	 �� 

�������� �� ���� +�������&� ,������� �� ��� �� � ������ �	 ��0� ����� ��� ��� 

���' �� ������� �� )� �� ��� ������� /�"��� �� ��� �� $����� ,������� �� 

��������� 

��
 �����	
���	 

�����
 "����9
��%& 

� ������������! ���� 

� �������������! /�"��� �� ��� �� ���� ��� ��� ������� ���
 ������ �� ��� �� 

��� ��"��� �������� 1 ��'��� �� � ����� ��� ������� ���
 �������� ����� )�� 

��� ���
��� ,������� �� �������� 

��
 �����
 

�����
 "��������%& 

� ������������! ���� 

� �������������! /�"��� �� ��� �� ���� ��� ��� ������� ���
 ������ �� ��� �� 

��� ��"��� ���������� 1 ��'��� �� � ����� ,������� �� �������� 

��
 �����
 

�����
 ��$�%& 

� ������������! ���� 

� �������������! �	 /�"��� �� ����� ��� ������� ���
 ������ �� ��"��� 

�2���
� ��� ���� �� ��� ��������� ��� /�"��� �� ��� �� $���� �	 ������������ 

�#�������� ������� �� ����� ,������� �� �������� 

��
 �����
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�	����� �����
 
����������%& 

� ������������! ����


� �������������! ,������� �� ������� �� ����� ��� ����� �	 ��� �������


����
 �������


��
 �����
 

�����
 ��"��"�%& 

� ������������! ����


� �������������! ,������� ��� ��� ������� ���
 ������ ��� �������� �	�


��
 �����
 

(a) Write design code for the methods 
����������, "����9
�� and ��$� of 
9��������. There is no need to include comments. [12] 

(b) A possible graphical user interface and property table for the 
application are given below. 

Hide 

Jump 

Jack-in-the-box 

Property table: Jack-in-the-box 

Name Property Initial value 

Container 
.��� ����.���	 ���� Jack-in-the-box 

Controls 
4���
����� ����4���
����� 

�
���� 5
���
���� ���� Jump 
�
����  ����
���� ���� Hide 

Component 
����� ���������	 �����$�	 100 

8��!	�� .�	"� 

Field 
9�������� 39�������� 

It has been decided that the timer should only be enabled while the 
‘Jack’ is moving. 

(i) Write design code for a form method 
�����6��
 that ensures that 
the picture box display represents the current state of the model. 

(ii) Write the design code body for the #��	��� event handler of the 
���� button. There is no need to include a comment. 

(iii) Write the design code body for the #����� event handler of 
���������. There is no need to include a comment. [6] 
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Question 11 (18 marks) 

This question is about an application that gives access to a database 
4�"��������� containing postcodes. The data records the level of internet 
connection available at the postcodes, and then for each residence with a 
postcode, it records the type of internet connection, if any, that is used. 
The ER diagram is shown below. 

4�"����� table ��"������ table 

Postcode (PK) Postcode (PK FK) 
4	������� 

1 ∗ Address (PK) 
��������1�$�	 �����������)�� 

Some sample data is as follows. 

4�"����� 

4�"����� 4	������� ��������1�$�	 

Y95 4QA York Broadband available 
DN43 2DE Doncaster Dial-up 

��"������


4�"����� �����"" �����������)�� 

Y95 4QA 27 Broad Avenue Broadband 
Y95 4QA 25 Broad Avenue No internet connection 
DN43 2DE 41 Narrow Street Dial-up 

The specification of the application is as follows. 

Project specification: Postcode application 

The application is intended to allow the user to view and make some 
edits to the postcode database. The application should possess: 

� a way to view the place name and internet level at a given 
postcode; 

� a way to edit the internet level at a given postcode; 

� a way to view the data about individual addresses at a given 
postcode; 

� a way to edit the connection type at a given address. 

The application should not allow any data to be edited other than that 
specified above. 

A sketch of the graphical user interface and a partially completed property 
table are given below. 
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Project specification: Postcode application

The application is intended to allow the user to view and make some
edits to the postcode database. The application should possess:

� a way to view the place name and internet level at a given
postcode;

� a way to edit the internet level at a given postcode;

� a way to view the data about individual addresses at a given
postcode;

� a way to edit the connection type at a given address.

The application should not allow any data to be edited other than that
specified above.



File 

l 

Address 
Broadband 

Update 

Postcode 

Place name 

Internet leve

Y95 4QA 

Broadband available 

York 

Postcode application 

Postcode ConnectionType 
Y95 4QA 27 Broad Avenue 
Y95 4QA 25 Broad Avenue No internet connection 

Connection type 

Property table: Postcode application 

Name Property Initial value 

Containers 
.��� ����.��� ���� Postcode application 
���
����� �������
 

Controls 
1�!�	 ��"�����1�!�	 ���� Postcode 
���!���� ��"��������!���� 

1�!�	 �	�������1�!�	 ���� Place name 
������� �	�������������� 

1�!�	 ��������1�!�	 ���� Internet level 
������� ��������������� 

����=���6��
 ��"����������=���6��
 

1�!�	 ����������1�!�	 ���� Connection type 
������� ����������������� 

�
���� 
������
���� ���� Update 
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Property table: Postcode application – menu bar 

Name Property Initial value 

Container 
���
����� �������
 

Controls 
���
 >	����
 ���� File 
���
���� "�$����
���� ���� Save 
���
���� �������
���� ���� Exit 

(a) Draw up a property table for any non-visual components. The name 
of the data set should be ��"����������������. Note that the displayed 
addresses should be those for the postcode selected in 
��"��������!����. [5] 

(b) (i) Write down an extension to the main property table shown above 
that gives details of the data bindings that can be set up during 
design time. 

(ii) Describe how you would restrict a user’s editing permissions for 
controls on the main form in order to meet the given specification. [6] 

(c) (i) Write the design code body for the #��	��� event handler of the 
�
�� menu item. There is no need to include a comment. 

(ii) Write the design code body for the #��	��� event handler of the 
���
�� button. There is no need to include a comment. 

(iii) How would you ensure that an attempt is made to save updated 
data to the underlying database when the application is closed? [7 ] 

[END OF QUESTION PAPER] 
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