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ABSTRACT: This paper build a quiz in which the quiz taker must answer four random 

arithmetic problems within a specified time. In this application we explain how to: trigger 

events to occur at a specific time by using a timer control, control program flow by using if 

else statements, perform basic arithmetic operations in code. 
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1. INTRODUCTION 

 

Creating a Windows application requires 

the use of classes from two standard 

assemblies [1]: 

 System.Windows.Forms.dll: contains 

the classes corresponding to the graphic 

elements used in the application (forms, 

buttons, ...) and the execution mechanism 

for them; 

 System.Drawing.dll: contains the 

structures used to represent the geometry 

(points, rectangles, dimensions, ...) and 

the functions required for drawing on the 

screen. 

In order to build a project, the following 

steps will be followed [2]: 

 a new Visual C# → Console 

Application project is being built; 

 add references to the two assemblies 

mentioned above (right click on 

References in the Solution Explorer 

window, choose Add Reference ... and 

select the two assemblies from the .NET 

page). 

A Windows Forms form is internally 

represented by a tree of objects as shown 

in figure 1: 

 
Figure 1. The control tree associated with 

a form 

 

Each visual object present in a form 

(button, text field, ...) - called control - 

corresponds to an object within the tree. 

All of these objects belong to a class 

derived directly or indirectly from the 

System.Windows.Forms.Control class, 

such as figure 2 [3]. The root of the tree 

must be a System.Windows.Forms.Form 

object (also derived from 

System.Windows.Forms.Control). The 

construction of a functional form 

involves the following steps [4]: 

 building the form object and the objects 

corresponding to the contained controls; 

 setting the properties for each object 

(position, size, text, colors); 

 adding objects within the tree; 

 providing the actions to be performed 

by the controls (in the form of delegated 

objects); 

 launching the form using the static 
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Application.Run method or one of the 

ShowDialog or Show methods in the 

Form class. 

 

 
Figure 2. Class diagram (simplified) [3] 

 

2. CREATE A PROJECT AND 

ADD LABELS TO OUR FORM 
 

As the first steps in developing this quiz, 

we create the project, and add labels, a 

button, and other controls to 

a form. You also set properties for each 

control that you add. The project will 

contain the form, the controls, and code. 

The button starts the quiz, the labels 

show the quiz problems, and the other 

controls show the quiz answers and the 

time that remains to finish the quiz. 

 

To create a project and set properties 

for a form: 

 

On the menu bar, choose File > New > 

Project. 

2. In the Installed Templates list, choose 

either C# or Visual Basic. 

3. In the list of templates, choose the 

Windows Forms Application template, 

name it Math Quiz, and then 

choose the OK button. 

A form that's named Form1.cs or 

Form1.vb appears, depending on the 

programming language that you 

chose. 

4. Choose the form, and then change its 

Text property to Math Quiz. 

The Properties window contains 

properties for the form. 

5. Change the size of the form to 500 

pixels wide by 400 pixels tall. 

You can resize the form by dragging its 

edges until the correct size appears in the 

lower-left corner of the 

integrated development environment 

(IDE). As an alternative, you can change 

the values of the Size 

property. 

6. Change the value of the 

FormBorderStyle property to Fixed3D, 

and set the MaximizeBox property to 

False. 

These values prevent quiz takers from 

resizing the form. 
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To create the time remaining box: 

 

1. Add a Label control from the Toolbox, 

and then set the value of its (Name) 

property to timeLabel. 

This label will become a box in the 

upper-right corner that shows the number 

of seconds that remain in the 

quiz. 

2. Change the AutoSize property to False 

so that you can resize the box. 

3. Change the BorderStyle property to 

FixedSingle to draw a line around the 

box. 

4. Set the Size property to 200, 30. 

5. Move the label to the upper-right 

corner of the form, where blue spacer 

lines will appear. 

To add controls for the addition problems 

These lines help you align controls on the 

form. 

6. In the Properties window, choose the 

Text property, and then choose the 

Backspace key to clear its value. 

7. Choose the plus sign (+) next to the 

Font property, and then change the value 

of the Size property to 15.75. 

8. Add another Label control from the 

Toolbox, and then set its font size to 

15.75. 

9. Set the Text property to Time Left. 

10. Move the label so that it lines up just 

to the left of the timeLabel label. 

 

To add controls for the addition 

problems 

 

1. Add a Label control from the Toolbox, 

and then set its Text property to ? 

(question mark). 

2. Set the AutoSize property to False. 

3. Set the Size property to 60, 50. 

4. Set the font size to 18. 

5. Set the TextAlign property to 

MiddleCenter. 

6. Set the Location property to 50, 75 to 

position the control on the form. 

7. Set the (Name) property to 

plusLeftLabel. 

8. Choose the plusLeftLabel label, and 

then choose either the Ctrl+C keys or 

Copy on the Edit menu. 

9. Paste the label three times by choosing 

either the Ctrl+V keys or Paste on the 

Edit menu. 

10. Arrange the three new labels so that 

they are in a row to the right of the 

plusLeftLabel label. 

You can use the spacer lines to space 

them out and line them up. 

11. Set the value of the second label's 

Text property to + (plus sign). 

12. Set the value of the third label's 

(Name) property to plusRightLabel. 

13. Set the value of the fourth label's 

Text property to = (equal sign). 

14. Add a NumericUpDown control from 

the Toolbox, set its font size to 18, and 

set its width to 100. 

You'll learn more about this kind of 

control later. 

15. Line up the NumericUpDown control 

with the Label controls for the addition 

problem. 

To add controls for the subtraction, 

multiplication, and division problems 

To add a start button and set the tab-

index order 

16. Change the value of the (Name) 

property for the NumericUpDown control 

to sum. 

We created the first row, as the following 

picture shows 

 
Figure 3. First row of math quiz 
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To add controls for the subtraction, 

multiplication, and division problems 

 

1. Copy all five controls for the addition 

problem (the four Label controls and the 

NumericUpDown control), and then 

paste them. 

The form contains five new controls, 

which are still selected. 

2. Move all of the controls into place so 

that they line up below the addition 

controls. You can use the spacer lines to 

give enough distance between the two 

rows. 

3. Change the value of the Text property 

for the second label to - (minus sign). 

4. Name the first question-mark label 

minusLeftLabel. 

5. Name the second question-mark label 

minusRightLabel. 

6. Name the NumericUpDown control 

difference. 

7. Paste the five controls two more times. 

8. For the third row, name the first label 

timesLeftLabel, change the second 

label's Text property to × (multiplication 

sign), name the third label 

timesRightLabel, and name the 

NumericUpDown control product. 

9. For the fourth row, name the first label 

dividedLeftLabel, change the second 

label's Text property to ÷ (division sign), 

name the third label dividedRightLabel, 

and name the NumericUpDown control 

quotient. 
 

To add a start button and set the tab-

index order 

 

1. Add a Button control from the 

Toolbox, and then set its (Name) 

property to startButton. 

2. Set the Text property to Start the 

quiz. 

3. Set the font size to 14. 

4. Set the AutoSize property to True, 

which causes the button to automatically 

resize to fit the text. 

5. Center the button near the bottom of 

the form. 

6. Set the value of the TabIndex property 

for the startButton control to 1. 

7. Set the value of the TabIndex property 

for the NumericUpDown sum control to 

2, for the difference control to 3, for the 

product control to 4, and for the quotient 

control to 5. 

The form should look like the following 

illustration. 

 
Figure 4. Initial math quiz form 

  

3. ADD A COUNTDOWN 

TIMER 

 

In the second part of this paper, we'll add 

a countdown timer to track the number of 

seconds that remain for the quiz taker to 

finish. 

 

To add a countdown timer 

 

1. Add an integer variable that's named 

timeLeft, just like you did in the previous 

procedure. Our code should look like the 

following: 

 
Public Class Form1 
' Create a Random object called 
randomizer 
' to generate random numbers. 
Private randomizer As New Random 
' These integer variables store the 
numbers 
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' for the addition problem. 
Private addend1 As Integer 
Private addend2 As Integer 
' This integer variable keeps track of the 
' remaining time. 
Private timeLeft As Integer 
 
public partial class Form1 : Form 
{ 
// Create a Random object called 
randomizer 
// to generate random numbers. 
Random randomizer = new Random(); 
// These integer variables store the 
numbers 
// for the addition problem. 
int addend1; 
int addend2; 
// This integer variable keeps track of the 
// remaining time. 
int timeLeft; 

 

Now you need a method that actually 

counts the seconds, such as a timer, 

which raises an event after the 

amount of time that you specify. 

2. In the design window, move a Timer 

control from the Components category 

of the Toolbox to your form. 

The control appears in the gray area at 

the bottom of the design window. 

3. On the form, choose the timer1 icon 

that you just added, and set its Interval 

property to 1000. 

Because the interval value is 

milliseconds, a value of 1000 causes the 

Tick event to fire every second. 

4. On the form, double-click the Timer 

control, or choose it and then choose the 

Enter key. 

The code editor appears and displays the 

method for the Tick event handler that 

you just added. 

5. Add the following statements to the 

new event handler method. 

 
Private Sub Timer1_Tick() Handles 
Timer1.Tick 
If timeLeft > 0 Then 
' Display the new time left 
' by updating the Time Left label. 
timeLeft -= 1 
timeLabel.Text = timeLeft & " seconds" 

Else 
' If the user ran out of time, stop the 
timer, show 
' a MessageBox, and fill in the answers. 
Timer1.Stop() 
timeLabel.Text = "Time's up!" 
MessageBox.Show("You didn't finish in 
time.", "Sorry!") 
sum.Value = addend1 + addend2 
startButton.Enabled = True 
End If 
End Sub 

 
private void timer1_Tick(object sender, 
EventArgs e) 
{ 
if (timeLeft > 0) 
{ 
// Display the new time left 
// by updating the Time Left label. 
timeLeft = timeLeft - 1; 
timeLabel.Text = timeLeft + " seconds"; 
} 
else 
{ 
// If the user ran out of time, stop the 
timer, show 
// a MessageBox, and fill in the answers. 
timer1.Stop(); 
timeLabel.Text = "Time's up!"; 
MessageBox.Show("You didn't finish in 
time.", "Sorry!"); 
sum.Value = addend1 + addend2; 
startButton.Enabled = true; 
} 
} 
 

Based on what you added, the timer 

checks each second whether time has run 

out by determining whether the timeLeft 

integer variable is greater than 0. If it is, 

time still remains. The timer first 

subtracts 1 from timeLeft and then 

updates the Text property of the 

timeLabel control to show the quiz taker 

how many seconds remain. 

If no time remains, the timer stops and 

changes the text of the timeLabel control 

so that it shows Time's up! A message 

box announces that the quiz is over, and 

the answer is revealed—in this case, by 

adding addend1 and addend2. The 

Enabled property of the startButton 
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control is set to true so that the quiz taker 

can start another quiz. 

6. Add three lines to the end of the 

StartTheQuiz() method, so the code looks 

like the following: 

 
''' <summary> 
''' Start the quiz by filling in all of the 
problem 
''' values and starting the timer. 
''' </summary> 
''' <remarks></remarks> 
Public Sub StartTheQuiz() 
' Fill in the addition problem. 
' Generate two random numbers to add. 
' Store the values in the variables 
'addend1' and 'addend2'. 
addend1 = randomizer.Next(51) 
addend2 = randomizer.Next(51) 
' Convert the two randomly generated 
numbers 
' into strings so that they can be 
displayed 
' in the label controls. 
plusLeftLabel.Text = addend1.ToString() 
plusRightLabel.Text = 
addend2.ToString() 
' 'sum' is the name of the 
NumericUpDown control. 
' This step makes sure its value is zero 
before 
' adding any values to it. 
sum.Value = 0 
' Start the timer. 
timeLeft = 30 
timeLabel.Text = "30 seconds" 
Timer1.Start() 
End Sub 
/// <summary> 
/// Start the quiz by filling in all of the 
problem 
/// values and starting the timer. 
/// </summary> 
public void StartTheQuiz() 
{ 
// Fill in the addition problem. 
// Generate two random numbers to add. 
// Store the values in the variables 
'addend1' and 'addend2'. 
addend1 = randomizer.Next(51); 
addend2 = randomizer.Next(51); 
// Convert the two randomly generated 
numbers 

// into strings so that they can be 
displayed 
// in the label controls. 
plusLeftLabel.Text = addend1.ToString(); 
plusRightLabel.Text = 
addend2.ToString(); 
// 'sum' is the name of the 
NumericUpDown control. 
// This step makes sure its value is zero 
before 
// adding any values to it. 
sum.Value = 0; 
// Start the timer. 
timeLeft = 30; 
timeLabel.Text = "30 seconds"; 
timer1.Start(); 
} 
 

Now, when your quiz starts, the timeLeft 

variable is set to 30 and the Text property 

of the timeLabel 

control is set to 30 seconds. Then the 

Start() method of the Timer control starts 

the countdown. (The quiz 

doesn't check the answer yet—that comes 

next.) 

7. Save your program, run it, and then 

choose the Start button on the form. 

The timer starts to count down. When 

time runs out, the quiz ends, and the 

answer appears. The following 

illustration shows the quiz in progress. 

 

 
Figure 5. Math quiz in progress 
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4. CONCLUSIONS 
 

The visual programming environment # 

can ensure the creation of graphical 

applications in order to interface the 

computer with the user. They can be 

created from simple applications 

(messaging interface) to complex 

applications (multi-level game interface). 
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