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We are pleased that you are considering the study of 
Computer Science at A level.  

This course is assessed by two exam papers at the end of 
the two years and an NEA coursework project (worth 20%) 
that takes place in year 2. Further information about the 
course can be found at: tinyurl.com/compsciaqa 

Computer Science students will develop an understanding 
of why computers work in the way that they do as well as 
learning how to create computer programs using a 
number of programming paradigms. 

In order to prepare students to study Computer Science at Richard Huish College, we have 
included in this booklet some links to videos and online activities as well as some summer 
homework to complete before you start with us in September. 

 

Ralph Ellis (Course Manager for Computer Science) - ralphe@richuish.ac.uk 

Some useful web links to get you started 

BBC Bitesize GCSE Computer 

Science (AQA) 

Make sure that you are prepared for A Level by reviewing the GCSE 

content.  This will be useful whether you have studied Computer 

Science already or not. 

The Computer Programme (BBC 

iPlayer) 

BBC programme from 1982 introducing the ‘latest’ technology 

available and what the next development will be. 

Computerphile (YouTube) A series of videos presented by professors from the University of 

Nottingham all about computers and computer stuff, from why 

hexadecimal is a useful number system to understanding artificial 

intelligence. 

Getting Started with Visual 

Basic.Net 

Get started with some VB.NET programming using Visual Studio 2022

(download for free). The tutorial is for VS2019, but the same applies 

for VS2022. 

A cat looking at a computer screen. 
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https://www.bbc.co.uk/bitesize/examspecs/zkwsjhv
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https://www.bbc.co.uk/iplayer/episode/p03064m1/the-computer-programme-1-its-happening-now
https://www.youtube.com/user/Computerphile/videos
http://www.technologyuk.net/computing/software-development/computer-programming/vbnet/getting-started.shtml
http://www.technologyuk.net/computing/software-development/computer-programming/vbnet/getting-started.shtml
https://visualstudio.microsoft.com/vs/community/
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Computer Science Summer Homework 

 
There are three tasks to complete. Type/copy your answers onto a MS Word document or similar word 
processing application (e.g. Google Doc) and bring an electronic copy of it with you to the first lesson in 
September. 
 
Task 1 – Computer Science research task (20 - 30 mins) 
 
The Turing machine is a theoretical model developed by Alan Turing as a way of trying to solve a 
mathematical challeng known as ‘the decision problem’. The Turing machine was devised as a concept 
rather than as an actual machine and its invention predates microprocessors and computing as we know 
it today. Physical machines have since been created according to Turing’s model and software simulations 
have also been made. 
 
1. Describe the components of a Turing machine. 

2. Why did Alan Turing develop the Turing machine? 

3. Why did he develop the universal machine? 

4. Identify two states that a Turing machine should have. 

5. Why are the Turing machine and universal machines still relevant to modern computing? 

joyreactor.com/post/352907  

http://joyreactor.com/post/352907
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Task 2 – Binary numbers (20 - 30 mins) 
 
Computers need their instructions to be provided in terms of 1s and 0s (which represent high and low 
currents moving through transistors). For example, some decimal numbers can be converted into 8-bit 
binary where 110 = 000000012, 210 = 000000102, ..., 5010 = 001100102, etc. 
 
Fixed point numbers can be used to represent parts or fractions of a number, where each bit after the 
binary point represents 1∕2, 1∕4, 1∕8, etc. 
 
For example if there are 4 bits before and 4 bits after the binary point, then 1.510 can be represented as 
0001.10002 and 6.7510 = 0110.11002. 
 
See tinyurl.com/CSFixedPoint or tinyurl.com/YouTubeFixedPoint for help if required. 
 
1. How can the following decimal numbers be represented in 8-bit binary (if the number has fractional 

parts, represent it in fixed point notation with 4 bits before and 4 bits after the binary point)? 
a) 3 
b) 10 
c) 100 
d) 255 
e) 8.5 
f) 2.125 
g) 0.0625 
h) 11.6875 

 
2. How can the following 8-bit binary numbers be represented in decimal? 

a) 10000000 
b) 10000001 
c) 10011001 
d) 00101010 
e) 0111.0100 
f) 1100.1100 
g) 1001.1001 
h) 0110.0110 

 
 

3. What is the highest possible number (in binary and decimal) that can be represented using 8 bits? 
 
 
4. What is the highest possible number (in binary and decimal) that can be represented in 8-bit fixed 

point notation, with 4 bits before and 4 bits after the binary point? 
 
Add your answers to the same document that you used for Task 1 
 

4 + 2 + ½ + ¼ = 6.75 

23 = 8 22 = 4 21 = 2 20 = 1 b.p. 2-1 = ½ 2-2 = ¼ 2-3 = ⅛ 2-4 = 1/16 

0 1 1 0 . 1 1 0 0 

http://www.teach-ict.com/as_as_computing/ocr/H447/F453/3_3_4/floating_point/miniweb/pg3.htm
https://tinyurl.com/YouTubeFixedPoint
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Task 3 – Programming preparation (2 - 3 hours) 
 
At Richard Huish College we use VB.NET in Visual Studio, which you can 
download from www.visualstudio.com  (choose the Community 2022 
version). 
 

There are many online tutorials to get you started with Visual Basic. 
 

Watch the YouTube video here: tinyurl.com/VB2019Tutorial.  You will be 
shown how to use some of the features of Visual Basic in Visual Studio 
2019, including forms, text boxes, buttons and exception handling. 
Although this is an earlier version of Visual Studio, the principles remain 
the same. You might try the examples shown in the video to test your 
understanding. 
 

Your task is to build an application that simulates the Dice Cricket game. Players take turns to roll a dice 
multiple times, adding up their scores as they go along. Once a player rolls a 5, they are out. 
 

Using Visual Studio, create a VB Windows Form project (you may 
choose to complete this in C# instead). The form should look 
something like this: 

 
Ideas to improve the program: 

• If the player scores zero runs, add a message to inform the player that they are out for a duck. 
• Create a leader board. 

• Add random ways that that the batter is dismissed (e.g. bowled, caught, lbw). 
Any additional enhancements are encouraged. 
 

If you need help getting started with this, make sure that you have watched the video at the link above. If 
you get completely stuck, I have added a tutorial video here: tinyurl.com/DiceCricketDemoVB 
 
Copy and paste a screenshot of your program when it is running into your Word document (or 
appropriate alternative) and copy and paste the actual code. If you are not able to complete this task, just 
copy and paste what you have managed to achieve. 

 

Form properties: 
Name: frmDiceCricket 
Text: Dice Cricket 
 
Label 1 properties: 
Name: lblPlayerName 
Text: Player Name: 
 
Label 2 properties 
Name: lblMessages 
Text: Let’s play dice cricket! 
AutoSize: False 

Label 3 properties 
Name: lblTotal 
Text: Total: 
 
TextBox 1 properties 
Name: txtPlayerName 
 
TextBox 2 properties 
Name: txtScores 
Multiline: True 

TextBox 3 properites 
Name: txtTotal 
 
Button 1 properties 
Name: btnPlayerName 
Text: Add Name 
 
Button 2 properties 
Name: btnNextShot 
Text: Next Shot 

http://www.visualstudio.com
https://tinyurl.com/VB2019Tutorial
https://tinyurl.com/DiceCricketDemoVB
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Course Content 

 

Students will also undertake a non-examined assessment (NEA) project that will contribute 20% towards 

their final grade. 

Previous students’ projects have included image recognition AI, Sudoku puzzle solver and creator, basket-

ball manager simulator with APIs, and a dungeon crawler style game. 

 

Topic Content 

Fundamentals of programming 
Basic concepts and operations in programming, 
programming paradigms including object-
oriented. 

Fundamentals of data structures 
Understand and implement data structures such 
as queues, stacks, graphs and trees, hash tables, 
dictionaries and vectors. 

Fundamentals of algorithms 
Graph and tree traversal, shortest path 
algorithm, search and sort algorithms and 
reverse polish notation. 

Theory of computation 

Abstraction, problem solving, finite state 
machines, Turing machines, regex, Backus-Naur 
form, Big O notation for classifying complexity of 
algorithms. 

Fundamentals of data representation 

Number systems, number bases, binary numbers 
including fixed point and floating point notation, 
representing sound and images, compression 
techniques and symmetric encryption. 

Fundamentals of computer systems 
Hardware, software, classification of 
programming languages and translation, Boolean 
algebra and logic gates. 

Fundamentals of computer organisation and architecture 
Internal and external hardware, the stored 
program concept, the fetch-execute cycle and 
the processor instruction set. 

Consequences of uses of computing Moral, ethical, legal and cultural issues 

Fundamentals of communication and networking 
Basics of communication and networks, the 
Internet and Internet security, TCP/IP and 
application layer protocols. 

Fundamentals of databases Relational databases and structured query 

Big Data 
Describing Big Data and how it can be stored and 
processed, and the use of graph schemas to 
represent the structure of Big Data. 

Fundamentals of functional programming Understanding functional programming and 

http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/fundamentals-of-programming
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/fundamentals-of-data-structures
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/fundamentals-of-algorithms
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/theory-of-computation
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/fundamentals-of-data-representation
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/fundamentals-of-computer-systems
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/fundamentals-of-computer-organisation-and-architecture
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/consequences-of-uses-of-computing
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/fundamentals-of-communication-and-networking
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/fundamentals-of-databases
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/big-data
http://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517/subject-content-a-level/fundamentals-of-functional-programming

