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Welcome
For many of you choosing the A-Level Computer Science course, this is the critical next step in towards
preparing you for your future career. The purpose of the A-Level course is to help you develop a broader and
deeper understanding of how computers operate and how information is transferred, processed and stored
between computational systems as well as considering the wider implications of the use of technology in
society. Alongside theoretical understanding about computers, you will continue to develop your
programming ability to enable you to undertake a complex programming project in Year 13 and the onscreen assessment in the final exam.
Although we will revisit most of the content of the GCSE course, your knowledge of these topics will be greatly
expanded to allow you to progress to a further education, training or an IT-related career destination. And, for
those who have not studied GCSE Computer Science, you will have the added responsibility of ensuring that
you secure your understanding of the content taught at that level (including programming) through selfdirected study in preparation for your lessons.
Under the reformed A-Level qualifications, you will be expected to have a secure understanding of
mathematics, as mathematics is known to form the fundamentals of Computer Science. Without
mathematics, computers could not function as even the basics, such as the storage of data, rely on the use of
binary numbers – and even creating images relies on vectors and writing algorithms involved mathematical
functions. Therefore, it is critical you take steps to practice and apply these skills as required.
The Programming Project, which is worth 20% of your final grade, provides an exciting opportunity for you to
develop your practical programming skills in the context of solving a realistic problem or carrying out an
investigation that interests you. This project will require you to work independently on developing a
programmed solution over an extended period of time in a language of your choice. For many, the work
involved in creating this will mirror the real-life software development process, and furthermore will support you
with extending and deepening your understanding of Computer Science.
In preparation for the beginning of the course, you will need a laptop running either Windows or Mac OS –
unfortunately you will not be able to use Chromebooks for this purpose. It will be at your discretion as to
whether you will bring this in for use in lessons, use it for self-study outside of lessons, or simply use it for home
study. Of course, we have limited IT facilities which you can use, however we cannot guarantee the
availability of these shared facilities throughout the day. We will be using Office 365 software provided for free
to you by Ark Schools, to support your learning both in and outside lessons. As your Programming Project may
require specific software or hardware, you should ensure your laptop is suitable for more than just basic
applications, but if you are unsure, please get in contact with me.
It is essential that you start the course as you mean to go on – meaning that from the very first lesson, you
should establish (or continue to sustain) good ‘habits’ in terms of notetaking, completion of tasks, presentation,
organisation, revision and use feedback to constantly improve. This will allow you to make a smooth transition
between Key Stage 4 and 5 study and ultimately will support your ongoing success. Overall, you will be
expected to demonstrate a high-level of responsibility and independence, both in your work and in your
approach to lessons and the sixth-form experience.
Finally, this booklet contains a range of tasks that I have set for you to complete in preparation for the
beginning of the course. This must be completed to a high-standard to allow your teachers to better
determine your understanding and programming skill. If you have any queries, do not hesitate in getting in
contact with me.
Wishing you success with the course and in the future!

Mr Amin
Head of Computer Science
i.amin@arkjohnkeatsacademy.org
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Task 1
Isaac Computer Science is an online platform of resources for
A-Level students and teachers.
Over the course, we will use this valuable learning resource as
an easy-to-understand reference source and an assessment
tool with specially created content linked to each unit.
To help prepare you for A-Level study, you will be expected to complete the unit called GCSE to ALevel Transition which is designed to help you recap either what you have covered at Key Stage 4
or to understand what other students who have previously studied Computer Science may have
covered. Here’s how:
1. Visit the Isaac Computer Science website www.isaaccomputerscience.org.
2. Click on the Sign up button.
3. Fill in your details as shown below.

When prompted, please enter your exam board as AQA.
4. Once you have registered and your account verified, click on My Account at the top of the
window.
5. Click on the Teacher Connections tab.
6. Enter the class code ‘V9778A’ and click the Connect button.

7. Click on the Topics menu and select All topics.
8. Navigate to the GCSE to A-Level Transition section. Then for each of the five topics in the
unit, you should read the notes pages (indicated by the 📝 icon) and then answer the
questions (indicated by the icon).
Please note that your scores for each question will be recorded and monitored by your
teachers. You should attempt to get as many questions correct as you can, and whenever
your response is incorrect, please feel free to re-attempt these as many times as you need
to.
The deadline for the completion of all questions will be on your first lesson.
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Task 2
Elections
A small village are holding an election with three candidates (A, B and C) running for mayor. An
electronic voting booth will be used to allow people to vote.
1) Use pseudocode to create an algorithm that:
•
•
•
•

Allows voters to enter either A, B or C only
Keeps track of how many times each candidate has been voted for
As soon as one person has finished voting, allows the next person to vote
At any point allows the official to type in "END", which will print out the number of votes
for each candidate and the total number of votes overall.

Guess the Number
A computer game has a stored number. The game gives the user 10 attempts to guess what the
number is.
If the user has got it correct, the game congratulates them, and it ends. If the user has guessed it
incorrectly, the game tells the user if the number is higher or lower than their guess.
2) Use pseudocode to create an algorithm, using iteration, which:
•
•
•
•
•

Stores a number for the user to guess
Asks the user to guess the number
Outputs "congratulations" if the guess is correct and ends the game
Outputs if the user needs to guess lower, or higher
Allows the user 10 attempts to guess the number

Theme Park
A theme park sells entrance tickets for children and adults online. An adult ticket costs £19.99, with
a child ticket costing £8.99. A booking fee of £2.50 is added to all orders.
3) A function, ticketprice(), takes the number of adult tickets and the number of child tickets
as parameters. It calculates and returns the total price to be paid. Use pseudocode to create
an algorithm for the function ticketprice().
4) One ride at the theme park has a minimum height of 140cm to ride alone or 120cm to ride with
an adult.
Use pseudocode to create an algorithm that:
•
•
•

•

Asks the user to input the height of the rider, in centimetres
If needed, asks if they are riding with an adult
Outputs whether or not they are allowed to ride
Repeats this process until 8 people have been allowed to ride.

Continued…
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Memory Game
A memory game is played where:
•
•
•
•

Three players (A, B and C) have to choose a number between 0 and 100
If the number has already been chosen, a message is displayed that says "taken"
If the number has not already been chosen, the player’s letter is placed next to it
The quantity of numbers that have not yet been chosen is displayed.

The winner is the player who has chosen the most unique numbers by the end of the game.
The numbers are stored in an array numbers(). A number that has not yet been chosen is stored as
an empty string "". The players are represented by "A", "B" or "C".
Here’s an extract from the array:

You have been asked to program part of the game.
5) Use pseudocode to create an algorithm for player A’s turn, which:
•
•
•
•

Takes as an input the number that player A chooses
If it has not already been chosen, stores an "A" in that array element
If it has already been chosen, outputs "taken"
Counts and outputs the quantity of numbers left that have not been chosen.

Submitting Your Work
You will be expected to word process and print your pseudocode algorithms from this section
and bring them to your first lesson.
Your pseudocode algorithms must include your name and the title ‘Pseudocode Algorithms’ in
the header and the page numbers in the footer. It must be presented in Courier New, size 10.
Remember to use appropriate indentation using TAB spacing and the appropriate symbols.
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Task 3
Connections
The circles in the diagram have connections to some of their
neighbours.
The numbers inside each circle indicates the number of neighbours
which need to be coloured in. For example, the circle marked with
"=3" must have exactly 3 of its 4 neighbours coloured in. Similarly, the
circles marked with "<4" must have less than 4 of their
neighbours coloured in.
Colour in the appropriate circles in the diagram.

Optical Fibre
An internet service provider (ISP) wants to set up a new network.
There are seven cities which have to be connected so that every
city can send and receive messages from any other city. The
company has to pay to setup links between cities. The costs are
shown on the lines linking the cities in the diagram.
Highlight the lines that should be used to connect the cities with the
least cost.

Gifts
Some friends are planning a party.
The diagram shows some of the friendships in the
neighbourhood – two people are friends with each
other if a line connects their names.
For each pair of friends, only one of them is to buy and
bring a gift for the other.
The numbers in the diagram show how many gifts
each person can buy. No friend is supposed to buy
more gifts than this number.
Draw a single arrowhead on each line to indicate who
gives and who receives presents.

Continued…
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Park Walk
The diagram shows a map of the park. The green
circles with letters represent the trees and the
brown lines are paths. Note that some letters are
used to label more than one tree. Walking from
tree F to tree B can be described as F D E C A B.
Last Sunday two families walked in the park.
The Wilde family’s walk was B A A A C E D E E D A.
The Gilde family’s walk was F D C D A E A D E D A.
Both families started their walks at the same time.
Walking from one tree to another tree, down one
path takes the same amount of time.
How many times did the two families meet at a tree? Or did they never meet at any of the trees?

Longest Word Chain
The game rules are as follows:
• Place 9 word cards face up in
front of both players.
• Player one starts by saying one
of the words.
• Player two says another word
which begins with the last letter
of the previous word.
• Player one says another word
which begins with the last letter
of the previous word and which
has not been used yet.
• Play continues in this way until
there is no new word available.
The diagram shows a set of 9 cards. Arrows have been added to help with this question.
What is the largest possible number of words that can be said in one game?

Medical Lab
A diagnostic device in a medical lab must
repeatedly shake specimens taken from
patients.
The device works according to a computer
program, which is written on numbered lines.
The device reads the program line by line. It
always reads one line and then executes it
immediately. If the line contains the
command go to X, the device jumps to the line
X and continues reading and executing.
The program is able to store a number A, to add 1 to the number stored in A, and compare its value
with another number. How many times will the device shake the specimens when this program is
run, will the program stop, or will the specimens never be shaken?
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Task 4
Using Python 3, create a program that allows the user to check the strength of passwords and to
generate strong passwords.
The program should check the strength of a password based on a point-scoring system. When a
password is entered, points are awarded based on the length of the password and the types of
characters contained within the password. Points are deducted if characters are used in a limited
way.
The program should also be able to generate a password that, when checked for strength, is
classified as a strong password.
The program should work in the following way:
1. When the program is executed, a menu is displayed allowing
the user to select from the following options:
•

Check Password

•
•

Generate Password
Quit.

2. If the user selects the ‘Check Password’ option, then:
•

They are asked to enter a password.

•

If the length of the entered password is less
than 8 characters or greater than 24
characters, then an appropriate error
message is displayed, and the user returned
to the menu.

•

If the length of the entered password is within the acceptable range, the program
should check that the password entered only contains allowed characters. The
allowed characters are:
o

Upper case letters (A to Z)

o

Lower case letters (a to z)

o

Digits (0 to 9)

o

Allowed symbols (! $ % ^ & * ( ) - _ = +)

Note: the space character is not allowed.
•

If the password entered contains a
character that is not allowed, then
an appropriate error message is
displayed, and the user returned to
the menu.
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•

If the length of the password and the characters it contains are acceptable, then
the program will calculate a point score for the entered password.
The initial score is set to the length of the password. For example, if the password is
12 characters in length, then the score is set to 12.
Points are added to the score if the password…
Contains at least one upper case letter

+5 points

Contains at least one lower case letter

+5 points

Contains at least one digit

+5 points

Contains at least one symbol

+5 points

Contains at least one upper case letter and at least one lower
case letter and at least one allowed symbol

+10 points

Points are subtracted to the score if the password…
Only contains upper and lower case letters

-5 points

Only contains digits

-5 points

Only contains allowed symbols

-5 points

Contains three consecutive letters based upon the layout of a
UK QWERTY keyboard

-5 points for
each set of
three

Note: When looking for sequences of three consecutive letters, the case of the
letters does not matter. For example, QWE would be the same sequence as QwE or
qwe. The password must be check against each row of letters separately.
q w e r t y u i o p
a s d f g h j k l
z x c v b n m
•

•

The point score is used to determine if the password strength is weak, medium or
strong.
o

If the point score is over twenty, then the password is strong.

o

If the point score is zero or less, then the password is weak.

The password strength
and the point score
should be displayed to
the user and then the
user should be returned
to the menu.
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3. If the user selects the ‘Generate Password’ option, then:
•

The program generates a random number between 8 and 12 inclusive. This number
will be the length of the password.

•

The program then generates a random sequence of characters using letters, digits
and/or allowed symbols to create a password of the length specified above.

•

The point score for the password is then calculated (in the same was as for a userentered password).

•

The above process should be repeated until the password strength is strong.

•

The generated password and point score should then be displayed, and the user
returned to the menu.

4. If the user selects the ‘Quit’ option, then a
suitable message should be displayed, and
the program ends.

Submitting Your Work
You will be expected to submit an electronic copy of your Python file titled ‘Password
Generator.py’ using OneDrive or emailed to your teacher on or before your first lesson. You
should also provide a printed copy of the code, which you should bring with you to your first
lesson.
Your printed code must include your name and the title ‘Password Generator’ in the header
and page numbers in your footer. It must be presented in Courier New, size 10.
As with all your programming tasks and projects, you should ensure that your code features
correct indentation and use of comments to explain what each part of your code does.

If you have not studied GCSE Computer Science before, then you will need to provide significant
evidence (such as notes and programming exercises) that you have begun to learn Python 3
programming.
There are a number of books, websites, interactive tutorials and videos that can support your
understanding and skill, so it is advised that you research thoroughly about what suits you best. You
will be expected to understand variables, data types, operators, string formatting, conditions
(selection), loops (iteration), lists (arrays), functions, local/global variables and file handling as these
are all covered by exam boards at Key Stage 4.
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