
A-level Computer Science

• Welcome to Ralph Allen School 
Computer Science Department

• AQA A-level CS

• A fantastic subject

• School with an excellent track record of 
Computer Science

Mr Torofdar, Head of Computer Science



Sixth Form Open Evening video

• https://youtu.be/WeqjVSjQNIg

https://youtu.be/WeqjVSjQNIg


Student text book

• https://www.pgonline.co.uk/resources/computer-science/a-
level-aqa/aqa-as-and-a-level-textbook/

Students will need 
to buy this book. 
You will be using 
this book in class.
IT COVERS BOTH 
YEARS!

https://www.pgonline.co.uk/resources/computer-science/a-level-aqa/aqa-as-and-a-level-textbook/


AQA Website info

• https://www.aqa.org.uk/subjects/computer-science-and-
it/as-and-a-level

https://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level




The magic of 
Computer 

Science (CS)



Arrange these in the correct order

1.

2.

3.

4.



Magic tricks

• In pairs name three simple magic tricks. 

• Choose one and write a simple list of instructions for 
someone else to carry out this trick. Be prepared to feedback! 
to the class.



Floating Ketchup Trick

https://www.yout
ube.com/watch?v
=_y9ViVn1tF4

Write a list of 
instructions for 
someone else to 
carry out this 
trick.

https://www.youtube.com/watch?v=_y9ViVn1tF4


Writ down an algorithm
1……………………………………………………………………………………………………………………………………………………………………...

2……………………………………………………………………………………………………………………………………………………………………...

3. ……………………………………………………………………………………………………………………………………………………………………...

4. ……………………………………………………………………………………………………………………………………………………………………...

5. ……………………………………………………………………………………………………………………………………………………………………....

6. ……………………………………………………………………………………………………………………………………………………………………...

7. ……………………………………………………………………………………………………………………………………………………………………...

8. ……………………………………………………………………………………………………………………………………………………………………...

9. ……………………………………………………………………………………………………………………………………………………………………...

10. ……………………………………………………………………………………………………………………………………………………………………...

11. ……………………………………………………………………………………………………………………………………………………………………...

12. ……………………………………………………………………………………………………………………………………………………………………...

13. ……………………………………………………………………………………………………………………………………………………………………....

14. ……………………………………………………………………………………………………………………………………………………………………...

15. ……………………………………………………………………………………………………………………………………………………………………...





Magic and CS

Behind a magic often lies some  interesting 
maths and concepts of Computer Science.

In fact some of the great magicians have also 
been Computer Scientists or Mathematicians. 

Science Fiction writer Arthur C  Clarke summed 
it up with his now  famous quote: 

"Any sufficiently advanced technology is 
indistinguishable from magic." 



Card trick algorithm

1. Can you write an algorithm for the card trick?

https://www.youtube.com/watch?v=1m6Z3sDjQXk

https://www.youtube.com/watch?v=FmqLsycSIWU

https://www.youtube.com/watch?v=1m6Z3sDjQXk
https://www.youtube.com/watch?v=FmqLsycSIWU


Card trick

A volunteer shuffles a pack of cards. You ask them to 
select any 21 cards. You deal out  single cards, left to right 
into three piles of seven  cards, all face up and visible. The 
volunteer then tells you the pile it is in, but not the actual 
card. You collect up the cards, and deal them out a card at 
a time left to right into three piles once more. Again they 
tell you the pile their card is in, you collect the cards once 
more. You deal the cards out across the table in the three 
piles again in the same way.  Once more the volunteer 
indicates the pile their card is in. Collect the cards once 
more and deal them into the three piles one last time. 
You immediately announce their card and magically it is 
in the very middle position of the middle pile. 



Magic trick and algorithm 

An algorithm is just a clear set of actions to be 
taken in a given order to complete a task. The steps 
that you go through to get the 21-card trick form an 
algorithm. Algorithms are used by computers to 
step through instructions in a software program. All 
that computers do, in fact, is follow instructions. 
Algorithms are designed by programmers. The idea 
is that if computers follow algorithms, they will 
always complete their  task, whether it is playing 
chess, sending your emails or flying a plane. Every 
program you have ever used is working the same 
way as an oversized magic trick. 



Testing computer programs

How could we make sure our algorithm is correct and our trick 
does work? Well we could do the trick lots of times and check 
it works every time. Computer Scientists call that 'testing'. It's 
the  main way programmers make sure their  programs are 
correct. They run the program  lots of times with different 
data. Would that be enough to be sure, though? 

Most computer programs are far more complicated than this 
simple trick after all. Instead, as many combinations as 
possible are tested given the time available. If it works each 
time then the programmer assumes it works in the cases they 
didn't try too (and hope!). That is why there are so often bugs 
in programs - too much hope, not enough testing! 



Card trick algorithm

1. Shuffle a pack of cards. 

2. Choose  any 21 cards.

3. Deal out  single cards, left to right into three piles of seven  cards, 
all face up and visible (deal 1).

4. The volunteer selects a card and tells you the pile it is in – not the 
card! (deal 1).

5. Collect up the cards and deal them out as before [step 3] (deal 2).

6. The volunteer tells you the pile their card is in (deal 2).

7. Collect up the cards and deal them out as before (deal 3).

8. The volunteer tells you the pile their card is in (deal 3).

9. Collect up the cards and deal them out as before (deal 4).

10. Announce that their card is the middle card of the middle pile. 



Can you explain why the card trick 
works?



In the middle!

• In order for the magic trick to work, you 
always have to put the pile that has the card 
in between the other two piles (before 
dealing them out). 

• This magic trick works because putting their 
chosen pile (column) in the middle (of the 
other two piles) and re-dealing the cards in 
effect limits where the chosen card can go.



Explained!

• After the 2nd deal there are now only 7 places it 
could be. The 4th or 5th card of the first pile; the 
3rd, 4th or 5th card of the middle pile, or the 3rd 
or 4th card of the last pile. They are just the 
middle cards of each pile (see diagram). 

• After the 3rd deal, it has to be the 4th (middle)
card of the first, middle or last pile. Why? 
Because wherever it was it's pile is first moved 
to the middle. 

• Finally, after the 4th deal, the card will end up in 
the middle of the middle pile!



Explained! See the cards

After the 2nd Deal 

After the 3rd Deal 

After the 4th Deal 



GeomLab – Concepts of computer 
programming

http://www.cs.ox.ac.uk/geomlab/home.html
X:\ICT Department\ICT Department - Shared Work\Read ICT Department\GCE Computing

http://www.cs.ox.ac.uk/geomlab/home.html


GeomLab – Concepts of computer 
programming

• This application will introduce you to some of the most important 
ideas in computer programming. It offers an interactive and visual 
guided activity. 

• The activity is about a language for describing pictures. You will use 
a computer program that lets you type a sentence in the language, 
and shows you the picture that it describes. 

• At first, the pictures you will make will be simple combinations of 
stick figures: three men in a row, or one man supporting two 
smaller men. But gradually, the pictures will get more complicated, 
and soon we will be describing pictures like the one on the entry 
page of this website. That picture looks frighteningly complicated, 
but like all the pictures we will describe, it consists of a few basic 
tiles combined according to some rules.

http://www.cs.ox.ac.uk/geomlab/home.html
X:\ICT Department\ICT Department - Shared Work\Read ICT Department\GCE Computing

http://www.cs.ox.ac.uk/geomlab/home.html


The Von Neumann Architecture

3

5

4 21

6

Can you name the components?



Arithmetic/Logic Unit (ALU)
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Instruction Register (IR)

 

 

 

 

 

 

Arithmetic/Logic Unit (ALU) 

 

 

 

 



Memory

 

 Memory 

 

 

 

 

 



GeomLam



Pep/8 Computer

http://books.google.co.uk/books?id=3ls6K2cJW_0C&pg=PA163&lpg=PA163&dq=pep+computer+science&source=b
l&ots=LqojDOJNY7&sig=TcpdTbtqiOSCapXBljjpgYuVs9M&hl=en&sa=X&ei=z_efU-
mHCbPL0AXUxICICg&ved=0CEsQ6AEwBg&safe=on#v=onepage&q=pep%20computer%20science&f=false  
X:\ICT Department\ICT Department - Shared Work\Read ICT Department\GCE Computing\Pep8



Out of lesson/summer holiday 
programming activities

• A-level Computer Science is a rigorous A-level subject. You are required to 
produce a working programming solution of a significant scale. To ensure 
you start the course confidently, it is recommended that you spend at 
least 2 to 3 hours per week, to further develop your programming skills. 

• The A-level Computer Science course requires students to produce a 
working program of a significant scale.

• Work through the Python programming tutorials

• www.codecademy.com/learn/python

• www.tutorialspoint.com/python/

• Work through the JavaScript programming tutorials

• www.w3schools.com/js/default.asp

• www.tutorialspoint.com/javascript/

http://www.codecademy.com/learn/python
http://www.tutorialspoint.com/python/
http://www.w3schools.com/js/default.asp
http://www.tutorialspoint.com/javascript/


PPP

Personal Programming Project


