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Python is a freely available, multi-platform, high level programming language 
that is used to develop software throughout the world. Python was first released 
in 1991 and has been steadily growing in popularity ever since. 
 

 

 

 

 

• It is free you can download it from: 
https://www.python.org/downloads/  
In school we use python 3.7 

 
• It is easy to install 
• It is extremely readable, indentation is enforced and all code is coloured. 
• Uses less code than other languages to carry out similar constructs 
• Useful error messages 
• Used widely in Universities and industry 

 

 

 

Python IDLE stands for Integrated Development and 
Learning Environment. This is the text editor that we will be 
using to write all of our programs. There are other text 
editors that can be used with Python, but this one comes 
bundled with the language itself.  
 
It has many useful features that include 

 
• Multi-window text editor 
• Syntax highlighting 
• Auto-completion 
• Smart indent 
• Integrated debugger 

 

What is python? 

Why use python? 

Creating and saving a program 



To create a new program, go to “File” in the IDLE and 
select “New File”, or alternatively use the short-cut Ctrl+N. 
This will bring up a blank window where you can then 
write your code. 

 

Saving a Python program: 
 
When saving a Python program, please save it into a folder titled “Python 
Programs” to keep all your programs organised. All Python programs should end 
in “.py”.  
This then allows the computer to identify 
it as a Python program. It is also 
important to give it a meaning name, 
“Program1.py” is not a meaningful 
name. Give it a title that describes the 
function of the program “Speed 
Calculator.py”, “Quiz with 
grading.py”. This will help you to identify 
the programs in the future. 

 

 

 

 

Definition: 

 
All programs involve taking in information 
from the user (input), manipulating that 
information (processing) and then 
displaying information back to the user 
(output). 
 

 
In order to write even the most basic programs in Python, we need to know how 
to take in information from the user (via the keyboard), how to manipulate that 
information (using the processor), and how to display information to the user, via 
the monitor. 

 

Code for input: 

Input / Process / Output 



 
# This line will ask the user to enter their name.  
# When the user enters their name via the keyboard it 
will be stored in the variable named "name" 
 
print("What is your name?") 
name = input() 

 
#This line will ask the user to enter their age. #When the 
user enters their age via the keyboard it #will be converted 
to an integer and stored in the #variable named "age" 
 

print("What is your age?") 
 

age = int(input()) 
 
 

Code for Output (this makes your age and name appear): 
 

print("Hello World! ") 
 

print("Hello ", name, " it is nice to meet you.") 
 

print(name, " is ", age, " years old") 
 

 
 

Create a program that asks multiple questions 
 

• What is your name? 
• What is your age? 
• What is your favourite colour? 
 
Once all the questions have been answered, the answers must then be 
displayed in the following way. 

 

 

 

 

 

 

 

 

Task 1 

Your name is Pamela 
Pamela is 15 years old 
Pamela’s favourite colour is purple. 

 



 

 

 
Definition: 

 
A variable is a storage location that is reserved in 
the memory that will store a value which is used 
within a program. It can change throughout the 
process of the program. All variables should be 
given a data type and a suitable identifier (name) 
that describes its contents. When variables are 
created, they are only able to store one particular 
type of data. 
 
 

Variable Types: 
 
For National 4/5 Computing Science you only need to know five variable types. 

 
 
 
 

 
 
Integer 

 
 
Wholes Numbers 

 
 
1, 200, -128, 5 

 
 
Float 

 

Decimal Numbers. 
Floating Point Numbers 

 
 
6.23, 5.00, -3.14 

 
 
Char 

 

Individual letters & 
symbols 

 
 
"Y", "N", "O", "1", "@" 

 
 
String 

 

Collection of Characters 
(Array of characters) 

 
"Hello", "Mr Jack", 
"Computing" 

 
 
Boolean 

 
 
Either be True or False 

 
 
True, False 

 

 

 

 

 

Variables 



 

 

 
Task 1 Python Variables types 
 
 
Complete the written task identifying the types of variables you would 
use to store the data.   
 

 
 
 

Definition: 
 

When naming variables in Python, there are some rules that programmers must 
follow: 

• Must begin with a letter (a-z, A-B) or underscore (_) 
• Other characters can be letters, numbers or _ 
• Case Sensitive 
• There are some reserved words which you cannot use as a variable 

name because Python uses them for other things. 
 
There are also some best practices that programmers 
should try to abide by 

 

• Choose meaningful name instead of short name 
o student_no is better than sn. 

• Maintain the length of a variable name 
o Roll_no_of_a-student is too long 

• Be consistent 
o student_no or StudentNo 

• Include units if possible to avoid confusion 
o age_in_years 
o length_in_meters 

 

Declaring variables: 
 
It is good practice to create all the variables that you are planning to use at the 
top of your program, just under the multi-lined comments. When declaring 
variables, you first type the identifier you have chosen along with the variable 
type. 
 

 

Written Task 1 

Naming Variables 



Code: 
 

# Initialising Variables 
Name = "" 
Distance = 0 
Time = 0 
Speed = 0.0 

 
 
 

  
 
Task 2 Python meaningful names 
 
 
Complete the written task identifying what variable names are 
would be used effectively and what ones would not.   

In the example here, the 
user has four variables, 
one string, two integers 
and one float. 

 

Written Task 2 



 
 
 
 
 
 
Definition: 

 
Sometimes it is essential to change the data 
type of a variable throughout a program. For 
example, when asking the user to enter a 
number from the keyboard, the default data 
type is string (as keyboards work in ASCII and 
Unicode). You may want to convert that data 
to an Integer or a Float throughout the process 
of the program. This is called “Type Casting”.  

 
 
 
 
 
 
 

This can be carried out fairly easily using the following code: 
 
Code: 

# Convert an input to an integer. 
print("Please enter a number using the keyboard") 

 
number = int(input()) 

 
print(number) 

 
 

# Convert an input to a float. 
print("Please enter a number using the keyboard") 

 
number = float(input()) 

 
print(number) 

 
 

# Covert an integer to a 
float number = 5 

 
new_number = float(number) 

 
print(new_number) #output will be 5.0 

 
 

# To convert an integer to a 
string number = 16 

 
new_string = str(number) 

 

Converting a variable type 



 
 

 
Task 3 Python identifying variables.  
 
 
Complete the written task identifying the number of variables that 
would be used in each program.  
 

Practical Task – Complete the written task above and try the programs for 
yourself using python. 
 
 

 
 
 
 
 

Definition: 
 
Due to the processing power of computers, they 
are ideal for carrying out basic and complex 
arithmetic. Not only are computers more 
accurate but they are must faster than humans. 
Most programs will need 
to carry out at least one calculation. 

 
Syntax Used: 

 

Add + 

Subtract - 
Divide / 
Multiply * 
Equals / Assignment = 

 

Order of Operations: 
 
Brackets can, and should, be 
used to structure your 
calculations out correctly. 
Please remember to structure 
your calculations in the correct 
way, just like you do in Maths. 

 
 

Written Task 3 

Basic Arithmetic Operators / Process 



B → Brackets first (parentheses) 
 

O 
 

→ 
 

Orders i.e. Powers and Square Roots, Cube Roots, etc.) 
 

DM 
 

→ 
 

Division and Multiplication (start from left to right) 
 

AS 
 

→ 
 

Addition and Subtraction (start from left to right) 
 

 

Code: 
 
Answer = 4 × 3 + 2 
 

is very different from 
 
Answer = 4 × (3 + 2) 
 

 

 

 

Task 2a: Write a program that will calculate the area of a 
rectangular 
room. All variables should be integers. 

 
Area = length X breadth X 

height 
 
Task 2b: Write a program that will ask the user for the distance, the time and 
then 
calculate the speed. 

 
Tip: When carrying out a divide, you are likely to end up with a decimal 
number. Think carefully about what data types should be used. 

 

Speed = Distance 
÷ Time 

 
 
Task 2c: Write a percentage calculator. A shop is having a 20% off sale. 
The user will enter the price full price of the product they want to buy. The 
program should then display how much the product is once the 20% has 
been taken off, as well as display the saving for that item. 

 
Discount = Final Price * (0.2)  

Task 2 



Final Price = Item Price - Discount 

 
 
 
 
Definition: 

 
As programs become bigger and 
more complicated, it is good 
practice to identify the inputs, 
process and outputs before 
attempting to code the program 
on the computer. This is also part of 
your National 5 assessment. 
 
Similar to the previse exercise of identifying what variables will be needed for 
each program, we should now be asking 

 
• what variables will be input? 
• what process should be applied to these 

variables? (Often a calculation or a decision) 
• which variables will be used to display the final information to the user? 

 
Example: Identify the inputs, process(s) and outputs for a program that will ask 
the user how much pocket money they receive a week and then calculate how 
much money they will receive in a year (52 weeks in a year). The program will 
then display the result to the user. 

 
Input Process Output 

 
 

Pocket_Money (Float) 

 
 

Annual_total = Pocket_Money * 52 

 
 

Annual_total (Float) 

 
 
 
 
 
 
 
 
 

Identifying inputs/ processes/ outputs 



 

 

 
Task 4 Python identifying inputs, processes and outputs  
 
 
Complete the written task identifying the inputs processes and outputs 
for each program.   
 

Practical Task – Complete the written task above and try the programs for 
yourself using python. 

 

 

 

 

Definition: 
 
IF Statement allows the program to make a decision based on certain 
condition(s). This can be based on a user input or a variable changing value. 
All IF Statements have a condition that can either be True or False. For 
example, in a game “IF the forward key is pressed by the user THEN move the 
character forward”. 

 

Please pay attention to the indentation that is present in an IF Statement, it 
will not work without this indentation. This will be covered more on page 24. 

 
 

If <condition = true> then 
 

Run this code 
 

Else 
 

Run alternative code 
 
 
 

 
 
 
 
 
 

Written Task 4 

Conditional Statements 



Making Comparisons / Boolean Logic: 
 
When comparing values you can use the following operators. 

 
== Equals to 
> Greater Than 
< Less Than 
>= Greater than or equals to 
<= Less than or equals to 
!= Not equal to 

 
 
Code: 

 
# Simple IF/ELSE 
Selection if age > 17: 

 
print("You are old enough to drive") 

 
else: 

 
print("You are too young to drive") 

 
# It is possible to use the IF part without the ELSE 

 
if money >= 15:  

 
print("You have enough money to buy a ticket") 
 

 

 

Definition: 
 
The ‘equals’ symbol (=) can be used in 2 
different ways. To change the value of a 
variable, or to test/compare a value of a 
variable. 

 

• When you want to change the value 
of a variable you only need to use 
one equals. 

• When you want to compare the value 
of a variable you need to use two 
equal signs. 

 
For example 

 
• Make age equal the value 18 

Using the equals operator 



• Does age equal the value 18? 
 
This is a common mistake and can be easily fixed. 

 
Code: 

 
# Assigning the value "David" to the variable name 
name = "David" 

 
 

# Checking the contents of the variable name to see if 
#the variable name matches the word "David"  
 
if name == "David": 

 
print("Hello David!") 

 
 
 

# Assigning the value 5 to the variable number  
 
number = 5 

 
 

# Checking the contents of the variable number to see if 
#thevariable value matches the number 5  
 
if number == 5: 

 
print("The number in the variable is 5") 
 

 

 

Task 3a: Create a program that will ask the user their age and 
then, using an IF statement, tell them if they are old 
enough to drive a 
car? 

 
 
 
 
 

Task 3b: Create a program that will ask 
the user their age and then, using an IF 
statement, tell  them  if  they  are  old  
enough  to  buy 
alc
oho
l? 

 
 
 
 

Task 3 



 

Task 3c: Ask the user “What is the capital of France?” If the input equal “Paris” 
then display the word “Correct” on the screen. 

 
 
 
 

Task 3d: Ask the user what their test score was out of 70. The program should 
then calculate the percentage and then if the percentage is greater than 70% 
then the program should tell them they have passed. 

 
 
 
 

Task 3e: Create a basic password program. The password should be defined in 
the program code. The computer should then ask the user to enter the password, 
if the password matches then display “Access Granted” if the password does 
not match display “Access Denied”. Please remember that the password will be 
case sensitive. 

 
 
 

 
 

 

 

 
Task 4 Python indentation  
 
 
Complete the written task identifying the inputs processes and outputs 
for each program. 
 

 
 
 
 
 
 

Written Task 5 



 
 
Task 4a: Create a program that will ask the user 10 general 
knowledge questions and tell them if they are correct or 
incorrect? 

 

Extensions: Add a scoring system 
to the quiz and get the program 
to display the final score at the 
end of the quiz. Refer back to 
program that contain basic 
arithmetic. 

 
 

Task 4b: Create a menu system like the one below. When the user has selected 
which equation they would like the program to work out, the program should 
ask for the appropriate inputs, calculate, and then display the appropriate 
results. Feel free to use your previous programs from the Basic Arithmetic section 
as reference. 

 

Tip: Pay close attention to the indentation. 
 
 
 
 

The Equation Program 
 

Please select an option from the following menu 
 

1. Calculate the speed 
2. Calculate the distance 
3. Calculate the time 
4. Calculate the area of a rectangular room 
5. Exit Program 



Complex Selection (AND/OR) 
 
 

Definition: 
 
Selection (If Statements) can be split into two 
categories:- 

 

Simple Selection is when there is only one 
condition, which we have looked at 
previously. 

 
Complex Selection is when there are two or 
more conditions. When using Complex selection the conditions can be linked using 
either AND or OR. 

 
AND: Means that both the conditions need to be true 

 
If <condition 1 is true> AND <condition 2 is true>……AND <condition 
5 is true> then 

 
Run this code 

 
Else 

 
Run alternative code 

 
OR: Means that only one of the conditions need to be true 

 
 
If <condition 1 is true> OR <condition 2 is true>……OR <condition 5 
is true> then 

 
Run this code 

 
Else 

 
Run alternative code 

 

 

Code: 
 

# Complex Selection Example 1 using AND 
if age >=12 and age <=18: 

 
print("You should be in High School") 

 
# Complex Selection Example 2 using OR 
if answer == "Paris" or answer == "paris": 

 
print("Correct") 



 

On The Computer: 
 
Task 5a: Write a program that will ask the user for a pupil’s name and 
age. If the pupil is between the ages of 4 and 11 the program should 
then tell the user that they should be in Primary school. If the pupil is 
between the ages of 12 and 17 then the program should tell the user that they should 
be in High School. 

 
 
 
 
Task 5b: Ask the user to enter the individual scores for two tests. Both tests should be 
out of 100. If the user receives over 60 % in test 1 and over 50% in test 2, then the 
program should inform the user that they are eligible to sit test 3. 

 
 
 
 
Task 5c: Write a program that will ask the user for three 
different passwords. If all 3 passwords are correct (match 
the passwords in the code), then they should be granted 
access to the system 

 
 
 
 

Task 5d: Write a program that will ask the user if they take English, Drama and Music. 
If they take 2 out of the 3 subjects, then they are eligible to attend the London trip. 
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Multiple Selection (Else IF) 
 
 

Definition: 
 
Multiple selection allows the programmer to combine two or more If Statements 
together. This is much more efficient than having a long list of separate IF 
Statements. 

 

Code: 
 

age = 13 
if age >=12 and age <=18: 

print ("You should be in High School") 
elif age >= 5 and age <12: 

print ("You should be in Primary School") 
elif age <5: 

print("You should be at nursery") 
else: 

print("You are an adult") 
#continue with the rest of the program 

 
 

Code Efficiency: 

In this example, 
if the age = 13, 
only lines 1 and 
2 will be 
translated for 
the processor. 
Lines 3-8 will be 
skipped, saving 
the processor 
time/effort. 

 
The above example can also be written using four separate If statements; both 
solutions use the same amount of lines. So why use a multiple IF statement? A 
Multiple If Statement is much more efficient than using separate IF statements. This 
means that a multiple IF statement uses less of the processors time because as soon 
as one matching condition is found, the rest can be ignored. 

 
As programmers, we should be trying to make our programs 
as efficient as possible. 

 
age = 13 
if age >=12 and age <=18: 

print ("You should be in High School") 
if age >= 5 and age <12: 

print ("You should be in Primary School") 
if age <5: 

print("You should be at nursery") 
if age > 18: 

print("You are an adult") 
#continue with the rest of the code 

 
 
If this solution was 
programmed using 
four separate IF 
statements, then 
every line would 
need to be 
translated and sent 
to the processor, 
even though a 
solution has already 
been found. 
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On The Computer: 
 
Task 6a: Create a program that will ask the user what 
percentage they received in a recent exam. Your program 
will then tell the user which band their mark falls under. 

 
 
 
 
Greater than or equal to 90 they get a A  

Greater than or equal to 70 they get a B  

Greater than or equal to 50 they get a C  

Greater than or equal to 40 they get a D Less than 40 they Fail 

Task 7b: Go back to your quiz program and add a grading system. 
This will display a different message, depending on what score they 
received, similar to the grading program you have just completed. 

 
 

Definition: 
Repetition (also known as iteration) 
allows the programmer to repeat 
sections of code. This means that 
the programmer will not have to 
type up similar code over and over 
again, therefore resulting in time 
saved and less syntax errors. When 
a loop runs, it goes through its block 
of code and at the end it jumps 
back to the top. 
 

 
Two different kinds of repetition exist: 

 
Fixed Loop (For Loop) 

 
When the program will repeat a section of code a set number of 
times. 

 

Loops 
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Conditional Loop (While Loop) 
 
When the program will repeat a section of code until a condition is 
met. 

 

Example Task: Fixed Loop   

Program Specification 
Buzz Lightyear is famous for saying “To infinity and beyond!” Write a program to 
display his saying on screen 15 times.  

Pseudocode 

1. REPEAT 15 TIMES 

2.  SEND “To infinity and beyond” TO DISPLAY 

3. END REPEAT 

Flow Chart      Structure Diagram 

 

 

 

 

 

 

 

 

 

 

Python Code 

1. REPEAT 
 

2. SEND “To infinity and 
beyond” TO DISPLAY 

 

3. END REPEAT  

Greetings  

Loops = 1  

Loops 
> 15? 

Display 
message  

Add 1 to 
Loops  

Start 

End 

Display 
Message 

Repeat 16 
times 

Loops = 1  
Yes 

No 
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Questions 

Q1: Look back at your code 

 

Line 1: 
Line 2: 
 

a) Explain what happens in Line 1 

b) Explain what happens in Line 2 

Example Task: Conditional Loop 
Program Specification 

The program should ask the user to enter the capital of Scotland.  The program should keep 
asking the user to enter the capital until they correctly enter Edinburgh. When the correct city is 
entered, an appropriate message should be displayed on screen. 

Pseudocode 

1. REPEAT 

2. RECEIVE city FROM KEYBOARD 

3.LOOP UNTIL city = “Edinburgh 

Flow Chart      Structure Diagram 

 

 

 

 

 

 

 

 

 

Get city  

Start 

End 

Display 
Message 

Repeat Until City 
=Edinburgh 

Get city  

 City = 
Edinburgh? 

Yes 

No 

Display Message  

Display 
Message 

Greetings 
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Python Code 

 

Declare Variables 
 

 

1. REPEAT UNTIL city = 
“Edinburgh”  

2. RECEIVE city FROM 
KEYBOARD 

 

3. STORE city IN VARIABLE  
4. Using Upper to change 

the code to Upper case 
 

5. SEND “welldone” TO 
display  

 

Questions 

Q1: Look back at your code 

 

Line 1 

Line 2 

Line 3 
Line 4 
Line 5 
Line 6   

 
 
 
 

a) Explain the purpose of line 1 

b) What happens in line 2? 

Example Task: Fixed Loop   
Program Specification 

The program should ask the user to enter the cost of three of their favourite 
mobile phone apps. The program should calculate the total cost of the three 
apps and display the cost. If the total cost is more than £10 then a message 
should let the user know they are entitled to a free app of their choice.  

Pseudocode 
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1. SET total TO 0 
 

2. REPEAT 3 TIMES 
 
3.  RECEIVE app_price FROM (Single) KEYBOARD 
 
4.  SET total TO = total + app_price 
 
5. END REPEAT 
 
6. SEND [“The total cost of the apps is £ ”,total]  TO DISPLAY 

 
7. IF total > 10 THEN 
 
8.  SEND “You have spent more than £10 and receive a free app”  TO DISPLAY 

 
9. END IF 
 

Flow Chart      Structure Diagram 

 

 

 

 

 

 

 

 

      

Loops = 1  

 Get app price  

Total = total + 
app_price 

Start 

End 

Calculate 
Cost 

Repeat 3 times 

Get app price  
Yes 

No 

Add 1 to loops  

Mobile App 
Cost 

Display 
Message 

Total = total + 
app_price  

Loops >3?  

 Total >10?  
Display 

Message  

No 

Yes 

Total 
>10? 
times 

 
Display 

Message  

Yes 
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Python Code 

1. SET total TO 0 
  

2. REPEAT 3 TIMES 
  

3. RECEIVE 
app_price FROM 
(Single) 
KEYBOARD 

 

4. SET app_price 
variable TO input 

 

5. SET total TO = 
total + app_price 

 

6. SEND total TO 
display ROUND 
TO 2dp 

 

7. If total >10 Then  
8. SEND “You have 

spent more than 
£10 and receive 
a free app”  TO 
DISPLAY 

 

9. End if 
 

 

 

 
 
On The Computer: 
 
7a) Task: Concert Cost  

Program Specification 

A program should ask the user to enter the cost of tickets to five concerts. 
The program should calculate the total cost of the five concerts and display 
this on screen. If the total cost is more than £500 then a message should let 
the user know they have qualified for a free ticket to a concert of their 
choice. 

 

 

 

 

 

Task 7 
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7b) Race        
Program Specification 

A user is asked to create a program that will store the users name, their target 
average miles cycled and number of miles cycled each week for four weeks. 
The program should then calculate and display the average number of miles 
cycled over the four weeks.  

The program should display a message whether the cyclist has attained their target for the month or 
not.  

Test your program using the following two sets of data: 

Cyclist 1 Target average Week Miles cycled 

Rami 50 1 60 

  2 72 

  3 28 

  4 52 

The output from your program should look similar to this: 

 

Rami you have averaged 53 miles per week 

Congratulations you have met your target 

Cyclist 2 Target average Week Miles cycled 

Sheila 50 1 50 

  2 44 

  3 50 

  4 52 

 

The output from your program should look similar to this: 

 

Sheila you have averaged 49 miles per week 

Sorry you have not met your target 
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7c: Travel Agent    
Program Specification 

A travel agent would like to compare the popularity of holiday destinations. A 
program is required to ask the user which destination they prefer from the two 
most popular choices of USA and Spain. The program should ask 11 customers 
and display the totals for each destination. The program should also display a 
message indicating which destination was the most popular. 

Example Task: Loops and if statements   
Program Specification 

A online movie streaming company require a program to help them work out 
their customers’ contract prices. Customers get a monthly discount depending 
on the length of contract they take out as shown below: 

3 – 6 months  2% discount 
7 – 12 months  5% discount 
over 12 months  10% discount 

The program should ask users for their name and the monthly cost of their movie package. It 
should then ask them to enter the contract length they would like. The maximum contract 
length is 18 months. The program should finally display the entered details and the final cost 
of the package with the discount applied. 

Pseudocode 

1. RECEIVE username FROM (String) KEYBOARD 

2. RECEIVE package_cost FROM (SINGLE) KEYBOARD  

3. REPEAT 

4.  RECEIVE contract_length FROM (INTEGER) KEYBOARD 

5. UNTIL contract_length > 0 AND contract_length <=18  

6. IF contract_length > 12 THEN  

7.  SET final_cost TO package_cost - package_cost * 0.1 

8. ELSEIF contract_length > 6 THEN 

9.  SET final_cost TO package_cost -package_cost * 0.05 

10. ELSEIF contract_length >= 3 THEN 

11.  SET final_cost TO package_cost -package_cost * 0.02 
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12. END IF 

13. SEND [“Name:”, username] TO DISPLAY 

14. SEND [“Package Cost: £”, package_cost] TO DISPLAY 

15. SEND [“Months in contract:”, contract_length] TO DISPLAY 

16. SEND [“The final cost is £”, final_cost] TO DISPLAY 

Python Code: 

Declare Variables 
 

 
1. RECEIVE username FROM 
(String) KEYBOARD 

 
2. RECEIVE package_cost 

FROM (SINGLE) 
KEYBOARD  

3. WHILE valid_contract = 
false DO 

 

 

3. RECEIVE contract_length 
FROM (INTEGER) 
KEYBOARD  

 

4. IF contract_length > 0 
AND contract_length 
<=18 THEN 

 

6. SET valid_contract TO 
true 

 

7. ELSE 
 

8. SET valid_contract TO 
false 

 

9. ELSE  
9. IF contract_length > 12 

THEN 
 

10. SET final_cost TO 
package_cost -
package_cost * 0.1 

 

11. ELSEIF contract_length > 
6 THEN 

 

12. SET final_cost TO 
package_cost -
package_cost * 0.05 

 

13. ELSEIF contract_length 
>= 3 THEN 
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14. SET final_cost TO 
package_cost -
package_cost * 0.02 

 

15. SEND [“Name:”, 
username] TO DISPLAY 

 

16. SEND [“Package Cost: £”, 
package_cost] TO 
DISPLAY 

 

 

13. SEND [“Months in 
contract:”, 
contract_length] TO 
DISPLAY 

 

14. SEND [“The final cost is 
£”, final_cost] TO 
DISPLAY 

 

 

Questions 

Q1: Look back at your code 

a) Why are package_cost and final_cost declared as single? 

b) Why is contract_length declared as integer? 

c) What happens in line 4? 

d) What is the purpose of lines 3- 8? 

e) Explain the purpose of line 7 and describe when it would be executed? 

f) What is the purpose of the pre-defined function in line 14? 

 

 
8a) Guess Number     

Program Specification 

A program is required to prompt the user to guess a randomly-chosen whole 
number between 1 and 20.  The input should be validated.  If the guess is 
incorrect, the user should be told if the target number is bigger or smaller.  This 
process should continue until the target number is guessed correctly.  The user 
should then be told how many valid guesses were made. 

Tip: Use the pre- defined function Random 

 

 

This code imports the random function 
into python and then generates a 
random number between 1 and 20, 
this value is then stored in the variable 
random_number. 

Task 8 
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8b)  Language Course     
Program Specification 

Students taking a language course must pass examinations in French and 
German or Spanish to pass.  A pass is half marks or more.  A program is 
required to take in the three marks which are validated as being whole 
numbers between 0 and 30.  The output indicates if the student has passed or 
failed and gives the percentage mark to the nearest whole number. 

8c) School Dinners  
   

Program Specification 

The manager of a school cafeteria wants to use a computer system to calculate 
how much each customer has to pay. Members of staff have to pay VAT on 
their purchases but pupils do not. If the customer is a member of staff then the 
program will calculate the VAT and add it to the total cost. 
 
VAT is calculated using the formula: VAT = 0.2 × total cost 
 
The system requires the following inputs: 

• How many items the customer has to pay for 
• The price of each item in pounds 
• Whether the customer is a pupil or a member of staff (P for pupil and S for staff) 

You need to add the following code to ensure that the value the user entered is 1 character 
long for the customer type. 

 

The output from the program should display the total cost of purchases, the type of customer, the 
amount of VAT to be paid and the final cost e.g. 
 

Total cost of purchases: 2.38 
 Type of customer:      S 
 VAT: 0.42 
 Final Cost: 2.80 
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A 1-D array is a type of Data structure similar to a variable however it can store many values in the one 
place. Instead of creating 4 variables named Score1, Score2, Score3, Score4 you can just create a single 
1-D Array that stores all 4: 

 

Example Task: ID Array  
Program Specification 

Create a program which enables the user to: 

Store the names of 5 tourist attractions which are within 50 miles of the tourist 
office. The program should also store the distance to each attraction from the 
tourist office(in miles) and the entry cost for each attraction which must be 
between 1 and 100 pounds. 

The program should allow the user of the program to select any number of the attractions and 
the details will be displayed together with the total cost. 

 
Pseudocode 

1.   FOREACH attraction FROM attractions 

2.  RECEIVE attraction FROM (String) KEYBOARD 

3.  REPEAT 

4.   RECEIVE distance FROM (INTEGER) KEYBOARD 

5.  UNTIL distance >0 AND distance <=50 

6.  REPEAT 

7.   RECEIVE cost[] FROM (REAL) KEYBOARD 

8.  UNTIL cost >0 and cost <=100  

9.   END FOREACH  

10. IF option0 = “True” THEN 

11.  SET totalcost TO totalcost + cost[0] 

ID Arrays 

This makes your code more efficient 
than using many different variables 
and it saves lines of code.  
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12. SEND attraction[0], distance[0],Cost[0] TO DISPLAY 

13. END IF 

14. IF option1 = “True” THEN 

15.  SET totalcost TO totalcost + cost[1] 

16. SEND attraction[1], distance [1],Cost[1] TO DISPLAY 

17. END IF 

18. IF option2 = “True” THEN 

19.  SET totalcost TO totalcost + cost[2] 

20. SEND attraction[2], distance [2],Cost[2] TO DISPLAY 

21. END IF 

22. IF option3 = “True” THEN 

23.  SET totalcost TO totalcost + cost[3] 

24. SEND attraction[3], distance [3],Cost[3] TO DISPLAY 

25. END IF 

26. IF option4 = “True” THEN 

27.  SET totalcost TO totalcost + cost[4] 

28. SEND attraction[4], distance [4],Cost[4] TO DISPLAY 

29. END IF 

30. SEND [“The total cost is”; totalcost] TO DISPLAY 

 
Python Code: 

Declare Variables 
 

  
 
Add to cmdEnterData button 
1. FOREACH attraction 
FROM attractions 

 

2. SET Valid distance TO 
False 

 

3. SET Valid_cost TO 
False 

 

4. RECEIVE attraction 
FROM (String) 
KEYBOARD 

 

 
    

5. WHILE valid_distance 
IS false 
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6. RECEIVE distance 
FROM (INTEGER) 
KEYBOARD 

 
    

7. IF distance >0 AND 
distance <=50 

 

8. SET valid_distance TO 
true 

 

10. ELSE  
11. SET valid_distance 

TO false 
 

12. ELSE  
12. WHILE valid_cost IS 

false 
 

13. RECEIVE cost FROM 
(INTEGER) KEYBOARD     

14. IF cost >0 AND cost 
<=100 

 

15. SET valid_distance 
TO true 

 

16. ELSE  
17.SET valid_distance 
TO false 

 

18. SEND attraction TO 
DISPLAY  

19. SEND distance TO 
DISPLAY 

 

20. SEND cost TO 
DISPLAY 

 

 

Example Task: 1-D Arrays  
Program Specification 

A program is required to calculate and display the cost of cinema tickets. 
There are four categories of ticket and each costs a different price: 

  Adult  £8.50 
  Child  £4.90 
  Student  £5.50 
  OAP  £4.00 

The program should ask the user for the name of the film they want to see and how many 
tickets the user would like. A maximum of 5 tickets may be purchased at any one time. The 
user should input the type of each ticket and the total cost will be calculated and displayed. 
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Pseudocode 

1. SET allcategories TO [“Adult”, “Child”, “Student”, “OAP”] 

2. SET allprices TO [8.5, 4.9, 5.5, 4] 

3. RECEIVE film_name FROM (String) KEYBOARD 

4. REPEAT 

5.  RECEIVE ticket_number FROM (Integer) KEYBOARD 

6. UNTIL ticket_number >0 and ticket_number <=5  

7. REPEAT ticket_number TIMES 

8.  RECEIVE ticket_type FROM (Character) KEYBOARD 

9. IF ticket_type = “A” THEN 

10.  SET totalcost = totalcost + prices[0] 

11.  SEND categories[0], prices[0] TO DISPLAY 

12.  ELSEIF ticket_type = “C” THEN 

13.  SET totalcost = totalcost + prices[1] 

14.  SEND categories[1], prices[1] TO DISPLAY 

15.  ELSEIF ticket_type = “S” THEN 

16.  SET totalcost = totalcost + prices[2] 

17.  SEND categories[2], prices[2] TO DISPLAY 

18.  ELSEIF ticket_type = “O” THEN 

19.  SET totalcost = totalcost + prices[3] 

20.  SEND categories[3], prices[3] TO DISPLAY 

21.  END IF 

22. SEND totalcost TO DISPLAY 

Python Code: 

Declare Variables 
 

 
1. SET 

allcategories 
TO [“Adult”, 
“Child”, 
“Student”, 
“OAP”] 
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2. SET allprices 
TO [8.5, 4.9, 5.5, 
4] 

 
3. RECEIVE 
film_name FROM 
(String) 
KEYBOARD 

 
 

4. REPEAT UNTIL 
valid_number 
= false 

 

 
    

5. RECEIVE 
ticket_number 
FROM 
(Integer) 
KEYBOARD 

 

6. IF 
ticket_number 
>0 and 
ticket_number 
<=5   

    

7. SET 
valid_number 
TO true 

 

8.  ELSE  
9. SET 
valid_number TO 
false 

 

7. REPEAT 
ticket_number 
TIMES 

 

8. RECEIVE 
ticket_type 
FROM 
(Character) 
KEYBOARD 

 

 

9. IF ticket_type = 
“A” THEN 

I 

10. SET totalcost 
= totalcost + 
prices[0] 

 

11. SEND 
categories[0], 
prices[0] TO 
DISPLAY 

 

12. ELSEIF 
ticket_type = 
“C” THEN 
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13. SET totalcost 
= totalcost + 
prices[1] 

 

14. SEND 
categories[1], 
prices[1] TO 
DISPLAY 

 

15. ELSEIF 
ticket_type = 
“S” THEN 

 

16. SET totalcost 
= totalcost + 
prices[2] 

 

17. SEND 
categories[2], 
prices[2] TO 
DISPLAY 

 

18. ELSEIF 
ticket_type = 
“O” THEN 

 

19. SET totalcost 
= totalcost + 
prices[3] 

 

20. SEND 
categories[3], 
prices[3] TO 
DISPLAY 

 

23. SEND [“The 
total cost is”; 
totalcost] TO 
DISPLAY 

 

 

9a) Rainfall       
Program Specification 

A program is required to store details of the average rainfall in Britain in each of 
the last 10 years. The figures should be stored in an array. After entering the 
data, the user of the program should have the option to select any number of 
years and the overall average for the years chosen should be calculated and 
displayed. 
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9b) Shopping List      
Program Specification 

A program is required to calculate the cost items purchased in a supermarket. The program 
should keep asking for the item name and price until the user indicates that there are no more 
items. The VAT of 20% should be calculated for each item. When all items are entered, the 
customer will receive a 10% discount on two random items as a loyalty reward. The program 
should display the name, price and VAT for each item together with the name and discount for 
the two loyalty items. 

9c) Track List       
Program Specification 

A music download website requires a program to calculate the total file size and cost of 
tracks being downloaded. Tracks can cost from 50p to £2 and file sizes are between 1MB 
and 5MB. The program should ask for the name, price and file size of 10 music tracks 
and store this information in arrays. The user can them select any number of these 
tracks and the total cost and download size will be displayed. 

 

9d) Football Scores     
Program Specification 

A football team would like a program to help them to review their performances from 
the past season. The program should store the names of the teams 9 opponents, the 
number of goals scored against these teams and the number of goals conceded to 
these teams. The program should calculate the goal difference against each team. 
The user can then select any number of these teams and the total goals scored, goals 
against and goal difference for the selected teams will be displayed 

 

 

You have completed the programming unit. 

 


