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Instructions:
-Answer ALL questions.
-All answers should be written with eligible handwriting.








Question 1: (20 marks)
a) Outline four reasons why adhering to naming conventions for variable in a visual basic program is important (4 marks)
Answers;
1. Readability: Consistent naming conventions make code easier to read and understand, allowing developers to quickly grasp the purpose of each variable.
2. Maintainability: Following naming conventions simplifies code maintenance, as future developers can intuitively identify variable types and purposes.
3. Avoiding Conflicts: Using clear naming conventions reduces the risk of naming conflicts and enhances clarity, especially in larger projects.
4. Debugging: Well-named variables help in tracing bugs effectively, as their names can indicate their roles in the program, aiding in quicker identification of issues. 
5.  Team Collaboration: Standardized naming conventions ensure that all team members can easily understand and work with each other’s code.
6. Code Review: Consistent naming helps in code reviews, as it reduces ambiguity and potential misunderstandings.
7. Automation: Naming conventions can facilitate automated code analysis tools, which rely on standardized names to detect patterns or issues.
8. Documentation: Clear variable names improve the quality of documentation, making it easier to describe the code's functionality.
b) Write a Visual Basic program that prompts a user to enter a student’s  score in three subjects through input box.The program should then compute the average of the scores and display the results on the message “please enter numeric values” on a massage box when input is not numeric.(6 marks)
[bookmark: _GoBack]Answers;
Private Sub btnCalculateAverage_Click(sender As Object, e As EventArgs) Handles btnCalculateAverage.Click CalculateAverage() 
End Sub
Sub CalculateAverage()
    Dim score1 As Double
    Dim score2 As Double
    Dim score3 As Double
    Dim average As Double
    Dim input As String
    
    ' Prompt for scores
    input = InputBox("Enter the score for Subject 1:")
    If Not IsNumeric(input) Then
        MsgBox("Please enter numeric values")
        Exit Sub
    Else
        score1 = CDbl(input)
    End If

    input = InputBox("Enter the score for Subject 2:")
    If Not IsNumeric(input) Then
        MsgBox("Please enter numeric values")
        Exit Sub
    Else
        score2 = CDbl(input)
    End If

    input = InputBox("Enter the score for Subject 3:")
    If Not IsNumeric(input) Then
        MsgBox("Please enter numeric values")
        Exit Sub
    Else
        score3 = CDbl(input)
    End If

    ' Calculate average
    average = (score1 + score2 + score3) / 3
    MsgBox("The average score is: " & average)
End Sub

c) Explain each of the following statements as used in error trapping in a visual basic program: (6 marks)
i. On Error Goto label;
ii. On Error Resume Next;
iii. On Error Goto 0.

Answers
i. On Error Goto label: This statement directs the program to jump to a specified label in the code when an error occurs. It allows the program to continue running from that point, handling the error gracefully.
ii. On Error Resume Next: This statement tells the program to ignore the error and continue with the next line of code. It is useful when the programmer anticipates potential errors and does not want them to interrupt the program flow.
iii. On Error Goto 0: This statement disables any enabled error handler in the program. It resets the error handling to its default state, meaning subsequent errors will cause the program to stop.
d). Outline four methods used in a form in a visual basic program (4 marks)
Answers;
1. Load: Initializes the form when it is opened. Commonly used for setting up controls and initial values.
2. Unload: Cleans up resources and closes the form, often triggered when a form is closed.
3. Activate: Occurs when the form gains focus, allowing you to run code when the user switches to this form.
4. Deactivate: Occurs when the form loses focus, useful for saving data or state when the user navigates away.
5. Show: Displays the form on the screen, often used in conjunction with hiding other forms.
6.   Hide: Temporarily removes the form from view without unloading it, useful for multi-step processes.
7.  Refresh: Forces the form to redraw its contents, useful when updating the UI dynamically.
8. Resize: Triggers when the form is resized, allowing for dynamic adjustment of control layouts.
Question 2: (20 marks)
a) State a circumstance under which each of the following statements are used in a visual basic program: (6 marks)
(i.) ReDim;
(ii.) Option base;
(iii.) Preserve.
Answers;
i. ReDim
-Used when you need to resize an already declared dynamic array. For example, if the number of elements in the array is not known at compile time.
-Useful when dealing with dynamic data sources, such as reading from a file where the number of entries is not known in advance.
ii. Option Base
-Used to specify the default lower bound of arrays. For example, Option Base 1 sets the starting index of arrays to 1 instead of 0. 
-Typically used in legacy code where arrays need to start at 1 to be compatible with other parts of the application.
iii. Preserve
- Used with ReDim to resize an array while retaining the existing data. This is crucial when you want to increase the size of an array without losing its current contents. 
-Essential when resizing multi-dimensional arrays, where the need to keep existing data is critical for calculations or data processing.

b) Outline four controls that may enable a user to make a choice from a list of data in a visual basic program. (4 marks).
Answers
1. ComboBox: Allows users to select an item from a dropdown list or enter their own.
2. ListBox: Displays a list of options where users can select one or more items.
3. RadioButton: Allows users to select only one option from a group of choices.
4. CheckBox: Enables users to select multiple options from a list, providing a binary choice (checked/unchecked).
c) Write a program in visual basic that accepts the number x through the use of a textbox, if the value of the expression x3-x is greater or equal to 100, the program displays a message “A big number” on a label, otherwise “A small number!” (5 marks)
Answers;
Sub EvaluateExpression()
    Dim x As Double
    x = CDbl(TextBox1.Text)
    
    If (x^3 - x) >= 100 Then
        Label1.Text = "A big number"
    Else
        Label1.Text = "A small number!"
    End If
End Sub

d) The length of the hypotenuse of a right-angled is given by the formula c=a2+b2 where a and b are the perpendicular side and c is hypotenuse. Write a program in visual basic that would accept the values a and b through the use of a text box, compute the hypotenuse and display the result on a message box. (5 marks)
Answers;
Private Sub cmdCalculateHypotenuse_Click()
    Dim sideA As Double
    Dim sideB As Double
    Dim hypotenuse As Double
    
    ' Validate and retrieve input for side A
    If IsNumeric(txtSideA.Text) Then
        sideA = CDbl(txtSideA.Text)
    Else
        MsgBox "Please enter a valid numeric value for side A."
        Exit Sub
    End If
    
    ' Validate and retrieve input for side B
    If IsNumeric(txtSideB.Text) Then
        sideB = CDbl(txtSideB.Text)
    Else
        MsgBox "Please enter a valid numeric value for side B."
        Exit Sub
    End If
    
    ' Calculate the hypotenuse using the Pythagorean theorem
    hypotenuse = Sqr((sideA ^ 2) + (sideB ^ 2))
    
    ' Display the result in a message box
    MsgBox "The length of the hypotenuse is: " & hypotenuse
End Sub
Question 3: (20 marks).
1. (a) Outline a circumstance under which each of the following controls may be used in visual basic program. (3 marks)
(i) Timer;
(ii) Picturebox;
(iii) Checkbox.
Answers;
i. Timer: Used for executing code at specified intervals, such as updating a clock or refreshing data.
ii. PictureBox: Used for displaying images or graphics within a form, useful for creating visual content in applications.
iii. CheckBox: Allows users to make binary choices (yes/no, true/false), useful in settings or options menus.

            (b) Explain the function of each of the following in a visual basic integrated development environment. (6 marks)
(i) Menu bar;
(ii) Object browser
(iii,) Form layout window
Answers;
i. Menu Bar: Provides access to application commands and features, allowing users to navigate and execute various tasks.
ii. Object Browser: A tool that helps developers explore and find information about all the objects, methods, properties, and events available in the project and libraries.
iii. Form Layout Window: Displays the design view of forms where developers can place and arrange controls visually for user interface design.

c). Distinguish between caption and name properties as used in visual basic program (4 marks)
Answer;

  Caption property is used to set the text displayed on a control (e.g., a button's label). It is what users see in the user interface while name property defines the name of the control used in the code. It is important for referencing the control in code and must be unique within the form.

d). Write a program in visual basic that uses functions to generate acceptable remarks based on the average score that student obtain in an examination as shown in the table 1. The program should display the remarks on a label. Use select case statements. Attach the program in a command button. (7 marks)
	Average
	Remarks

	From 0 to 299
	Mean below average

	From 200 to 299
	Average mean

	From 300 to 399
	Good mean

	From 400 to 499
	Excellent mean

	Any value
	Illegal entry 



Answer;
Private Sub cmdGenerateRemarks_Click()
    Dim averageScore As Double
    Dim remark As String
    
    ' For the purpose of this example, we'll input the average score directly
    averageScore = InputBox("Enter the average score:")
    
    ' Generate the remark based on the average score
    remark = GenerateRemark(averageScore)
    
    ' Display the remark on the label
    lblRemarks.Caption = remark
End Sub

Private Function GenerateRemark(ByVal average As Double) As String
    Dim remark As String
    
    ' Determine the remark based on the average score
    Select Case average
        Case 0 To 199
            remark = "Mean below average"
        Case 200 To 299
            remark = "Average mean"
        Case 300 To 399
            remark = "Good mean"
        Case 400 To 499
            remark = "Excellent mean"
        Case Else
            remark = "Illegal entry"
    End Select
    
    GenerateRemark = remark
End Function
Question 4 (20 marks)
a) Explain the reason for applying each of the following in a visual basic program.(6 marks)
(i) Control array;
(ii) array bound
            (iii,) Redim statement
Answers;
i. Control Array: Used to create multiple controls of the same type and treat them as a single unit, simplifying event handling and management.
ii. Array Bound: Specifies the range of indices for an array, ensuring that only valid index values are accessed, preventing runtime errors.
iii. ReDim Statement: Allows dynamic resizing of arrays during runtime, which is essential when the size of the data is not known beforehand.

b) Write a program in visual basic with a label and text box named label1 and text1 respectively that uses a procedure to perform the following sequence of events when the command button is clicked. Use with statements. (6 marks)
· TextBox1 is disabled
· The background colour of textbox1 becomes yellow
· Label1 becomes visible
· Text on the label to have a blue colour
· The font of text on the label to be bold.
Answers;
Private Sub CommandButton1_Click()
    With TextBox1
        .Enabled = False
        .BackColor = vbYellow
    End With
    
    With Label1
        .Visible = True
        .ForeColor = vbBlue
        .Font.Bold = True
    End With
End Sub
c) State the correct data type in visual basic programming for each of the following description of statement.
(i) The height of a student (in cm)
(ii)  The   number of   children in a class
(iii) The   academic   grade   of a student;
(iv) Country   status   whether poor or rich. (4marks)
Answers;
i. The height of a student (in cm): Double (to allow decimal values).
ii. The number of children in a class: Integer (since it must be a whole number).
iii. The academic grade of a student: String (grades are usually represented as letters, e.g., "A", "B", "C").
iv. Country status whether poor or rich: String (since it can represent two states: "Poor" or "Rich").

d). Determine the output from each of the following visual basic logical statements. (2 marks)
I. if(expresion1) is true and (expresion2) is true
II. if(expresion1) is false and (expresion2) is true
Answers;
I. If (expression1) is true and (expression2) is true: The output is true.
II. If (expression1) is false and (expression2) is true: The output is false.

e). With the aid of an example in each case, distinguish between a method and an event as used in visual basic program. (2 marks)
  -Method is a function that performs a specific task, e.g., Calculate() is a method that computes values Event is a  response to user actions, e.g., Click event occurs when a button is clicked, triggering the associated event handler.

Question 5 (20 marks)
a) Explain each of   the following as used in data structures: (6 marks)
         (i)  bubble sort:
         (ii) binary search:
         (iii’) Tree traversal.
Answers;
i. Bubble Sort: A simple sorting algorithm that repeatedly steps through the list, compares adjacent elements, and swaps them if they are in the wrong order, continuing until the list is sorted.
ii. Binary Search: A search algorithm that finds the position of a target value within a sorted array by repeatedly dividing the search interval in half. If the target value is less than the middle element, the search continues in the lower half; otherwise, it continues in the upper half.
iii. Tree Traversal: The process of visiting each node in a tree data structure, exactly once, in a specified order. The common orders are Preorder, Inorder, and Postorder traversal.

b) Write a program in visual basic that would compute the summation of integer from 20 to 50 and display the results on a label. Use for loop statement. (6 marks)
Answers;
Private Sub cmdCalculateSum_Click()
    Dim sum As Integer
    Dim i As Integer
    ' Initialize sum to 0
    sum = 0
    ' Use a For loop to sum integers from 20 to 50
    For i = 20 To 50
        sum = sum + i
    Next i
    ' Display the result on the label
    lblSumResult.Caption = "The sum of integers from 20 to 50 is: " & sum
End Sub
d) Distinguish between a listbox and a combobox as used in visual basic(4 marks)
Answers;
-ListBox Displays a list of items from which the user can select one or more options. All items are visible at once, and multiple selections are allowed depending on the settings while ComboBox Combines a TextBox with a ListBox. It allows the user to either type a value or select an option from a dropdown list. Only one item can be selected at a time, and the list is not always visible, making it more compact.

d) Write an algorithm to implement each of the following in a stack data structures: (4 marks)
(i) Check if it is full;
(ii) Add an element.
Answers;
i. Check if Stack is Full:
Function IsFull(Stack, MaxSize)
    If Top >= MaxSize - 1 Then
        Return True
    Else
        Return False
    End If
End Function
ii. Add an Element (Push Operation):
Function Push(Stack, MaxSize, Element)
    If IsFull(Stack, MaxSize) Then
        Print "Stack is full. Cannot push."
    Else
        Top = Top + 1
        Stack[Top] = Element
    End If
End Function
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