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COMPUTER SCIENCE COMPUTATIONAL THINKING 

SECTION 1 Algorithms 

Decomposition; breaking down a problem – a recipe 
breaks down into a list of ingredients with a process of 
how to make the meal 

Abstraction, taking away the detail but looking at the 
information only – London Tube map  

Algorithmic thinking, logically from the problem to the 
solution.  Algorithms created which can be re-used. 

Algorithm; a set of instruction for solving problems in a 
finite number of steps 

Pseudo-code; algorithms written in a structured way, not 
in a programming language 

Flowcharts (start/stop, input/output, decision, process, 
subroutine) 

Start/stop    Input/output  

Process     Decision  

 
Sub routine 

Search algorithms: Binary search; ordered list 
Linear search; unordered list 

Sorting algorithms: Bubble sort; compares pairs 
Merge sort; splits lists 

SECTION 2 Programming 

Programming – Data types 
Integer (int), Real Float (dec), Boolean (bol), Character 
(chr), String (str) 
Strings are always written in quotation marks; strGreeting 
 “Hello” 
Constant variables remain the same; intVAT  20% 
Programming – Operators 
Addition +, subtraction -, multiplication *, division /, 
integer division DIV, remainder MOD or % 

Assignment operators 
= or == Is equal to 
= or <> or != Is not equal to 
< Is less than 
> Is greater than 
<= or ≤  Is less than or equal to 
=> or ≥ Is greater than or equal 

to 
 
String manipulation 
Start at 0  S P Y I N G 
  0 1 2 3 4 5 
LEN(string) returns the number of characters in a string 

LEN(“Hello”) would return 5 
POSITION(string, character) 

Program Flow 
Interact with a user – input or output 

 
ELSE-IF statements – check condition until one is true 

CASE statements – check the value of a variable 

 

 

 

 

 

Iteration 

REPEAT UNTIL – controlled by a condition at the end of 
the loop.  Always run the code inside them at least once. 

WHILE loops – controlled by a condition at the start of the 
loop.  Never run the code inside them if the condition is 
initially false 

DO WHILE – controlled by a condition at the start of the 
loop.  Always run the code inside them at least once 

FOR loops are an example of a Counter Controlled Loop 

Nested iteration – Loop within a loop 

Boolean Operators; AND, OR and NOT 

Boolean 
operator 

Example that 
returns true 

Example that 
returns false 

AND 3 < 5 AND 2 > 1 4 < 5 AND 10 > 20 
OR 1 > 8 OR 2 = 2 1 = 8 OR 2 < 2 
NOT NOT(5 > 8) NOT(10 > 6) 

 
Random Number Generation 
Pseudocode: RANDOM_INT(x , y) where x is the lower 
number and y the higher number 

Arrays are used to store multiple values.  One dimensional 
arrays are like lists 
arrStudents [‘John’, ‘Alan’, ‘Beth’, ‘Heather’] 

Two-dimensional arrays are like a List of lists.  You have 
to give both positions to add to or access the list 

Y / N 

Y / N 

IF-THEN-
ELSE 
statements 
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arrStudents[1,1] ’John’ 

 Pupils 
 0 1 2 3 
 
 
Tests 

0 15 5 13 12 
1 2 14 11 9 
2 5 4 12 7 
3 6 8 18 19 

Scores array highlighted is Scores[2,0] 
 
Records are a different type of data structure.  They 
contain a collection of data values e.g. int, str, bol 

RECORD Recipes 
 INT RecipeNumber 
 STRING RecipeName 
 BOOL Tested 
 INT Score 
END RECORD 

Once you have created the RECORD you can assign values 
to it 

Recipe1  Recipes(1, ‘Chocolate Cake’, True, 3) 

Records: keep related information together 
Arrays: group records together 

File Handling 
Files allow permanent data storage 
Start by opening an external file 
newFile  OPEN(‘newFile.txt’) 

Read or write to a file 

WRITE() or WRITELINE() 
READ() or READLINE() 

ENDOFFILE() returns true if at the end of a file 

Subroutines 
Used to simplify code, help to avoid repeating code 
Subroutines can carry out a set of instructions 

Functions always return a value 

Scope of variables - Local & Global 
Local variables can only be used within the structure they 
are created in 
Global variables can be used any time after their 
declaration 

SECTION 3 Structured Programming 

Makes (modular) coding much easier 
Decompose the problem into manageable parts 
Use of subroutines 
Easy to maintain the program 

Authentication & Validation  

Authentication can help to protect your programs 
Validation can make sure the Inputs can’t be exploited 
Range check: data is within a specified range 
Presence check: data has actually been entered 
Format check: data has the correct format e.g. date 
Length check: data is the correct length 

Testing 
Syntax errors: when the compiler doesn’t understand 
something you’ve typed in because it doesn’t follow the 
rules or grammar of the programming language 
Logic errors: when the compiler or interpreter is able to 
run the program but the program does something 
unexpected 

Test Plan 
Should be created before implementation 
Will outline exactly what is to be tested 
Anticipate potential errors 
Include Test Data: 
Normal typical data: what is likely to be entered 
Boundary data: at the limit of what should be entered 
Erroneous data: inputs that should not be accepted 

Trace Tables help to find logic errors by working through 
the code with values entered and keeps track of the 
variables 

Algorithms can be tested for time efficiency 
 
High level: VB.NET, Pyhton, C++.  The source code is easy 
for humans to understand 

Low level: Machine code made up of 1s and 0s 

Translators convert programming languages into machine 
code 

Translators: assemblers, compilers & interpreters 

Compliers and translators are used to turn high-level 
languages into machine code 

SECTION 4 Data representation 

Logic gates apply Boolean operations to inputs 
NOT gate: single input & single output.  Output is always 
the opposite of the input 

 

 

 
AND gate: two inputs and one output. If both inputs are 1 
then output is 1, otherwise output is 0. 
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OR gate: two inputs and one output. If one or more inputs 
are 1 then output is 1, otherwise output is 0. 

 

 

 

Logic gates can be combined e.g. AND then NOT, OR then 
NOT.  Logic gates can also have more than two inputs:  

 

  

 

Units: bits are the smallest measure of data 
Computers use 1s and 0s to represent flow of electricity 
All the data we want a computer to process must be 
converted to binary code (1s and 0s) 
each 1 and 0 is a bit (binary digit) 

Name Size 
Bit (b) A single binary digit (1 or 0) 
Nibble 4 bits 
Byte (B) 8 bits 
Kilobyte (KB) 1000 bytes 
Megabyte (MB) 1000 kilobytes 
Gigabyte (GB) 1000 megabytes 
Terabyte (TB) 1000 gigabytes 

You can convert between different units 
Binary Numbers 
Converting binary to decimal 

128 64 32 16 8 4 2 1 
0 0 1 1 0 1 0 1 

1 x 128 + 64 x 0 + 1 x 32 + 1 x 16 + 0 x 8 + 1 x 4 +0 x 2 + 1 x 1 = 53 

Converting decimal to binary by subtracting: 79 to binary 

128 64 32 16 8 4 2 1 
0 1 0 0 1 1 1 1 

(79 = 128 = -49) (79 – 64 = 15) (15 – 32 = -17) (15 – 16 = -1) 
(15 – 8 = 7) (7 – 4 = 3) (3 – 2 = 1) (1 – 1 = 0) 

Binary addition using column method 
0 + 0 = 0, 1 + 0 = 1, 0 + 1 = 1, 1 + 1 = 10 

 1 0 0 0 1 1 0 1 
+ 0 1 0 0 1 0 0 0 
 1 1 0 1 0 1 0 1 

Binary (logical) shift can be used to multiply or divide by 2 
 

   0 0 1 0 1 0 0 1 
           
0 0 1 0 1 0 0 1 0 0 0 

 

Hexadecimal numbers (base 16) are shorter than binary 
A single hex character can represent any decimal number 
from 0 to 15 

Decimal Hex Binary Decimal Hex Binary 
0 0 0000 8 8 1000 
1 1 0001 9 9 1001 
2 2 0010 10 A 1010 
3 3 0011 11 B 1011 
4 4 0100 12 C 1100 
5 5 0101 13 D 1101 
6 6 0110 14 E 1110 
7 7 0111 15 F 1111 

In hex, moving right to left, place values increase in 
powers of 16   

Convert hex to decimal by multiplying each character 
87 hex to decimal 

Step 1:  

Step 2: multiply the numbers in each column 
8 x 16 = 128  7 x 1 = 7 
Step 3: add up the results: 128 + 7 = 135 

Convert decimal to hex by dividing each character 
106 decimal into hex 

Step 1: 106 / 6 = 6 r 10 
Step 2: divide the remainder from the last calculation by 1 
10 / 1 = 10 = A 

 

Convert binary to hex by splitting it into nibbles 
10111001 into hex 
 
Step 1: split into nibbles  1011 1001 
Step 2: draw binary table with the nibbles 

8 4 2 1 8 4 2 1 
1 0 1 1 1 0 0 1 

Step 3: For each nibble add up the numbers with a 1 then 
convert to hex 8 + 2 + 1 = 11 8 + 1 = 9 
Step 4: Convert to hex values 11 = B 9 = 9  B9 
If the binary number cannot be split into nibbles, add 0s to 
the front until you can split into nibbles 
 
Convert from hex to binary use each character’s decimal 
value (opposite way from hex to binary above) e.g. 8C 
Step 1: find the decimal value of each character 
8 = 8 decimal  C = 12 in decimal 
Step 2: Find the binary value of each decimal number 

 

 
Step 3: Put the nibbles together 10001100 

Binary can be used to represent characters 
The number of bits needed is based on the character set 

4096 256 16 1 

16 1 
8 7 

16 1 
6 A 

8 4 2 1 
1 0 0 0 

8 4 2 1 
1 1 0 0 
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Images are stored as a series of pixels 
Increasing the colour depth and resolution increases the 
file size 
Total number of colours = 2n (where n = number of bits 
per pixel, or bpp) 
File size (in bits) = image resolution c colour depth = 
width x height x colour depth 

Sound is sampled and stored electronically 
Several factors affect the size and quality of sound files 
Sample rate, Sample resolution 
File size (in bits) = Sample rate (in Hz) x sample resolution 
a length in seconds 

There are two types of compression; lossy and lossless 

Run Length Encoding (RLE) looks at repeating data 
RLE can be used to compress different types of data 

Huffman coding uses the frequency of each data value 

SECTION Five Computer Systems 

A computer is a machine that process data 
Embedded systems are computers inside a larger system 
Computers contain components which work together 
 
The CPU is the Central Processing Unit – five main parts 
Control Unit (CU), Arithmetic Logic Unit (ALU), The 
Cache, The Clock and Buses 
CPUs are based on Von Neumann’s design which 
revolutionised computing 
CPUs follow the fetch-decode-execute cycle 

Memory; RAM is high speed, volatile while ROM tells the 
CPU how to boot up and in non-volatile 

CPU performance depends on clock speed, number of 
cores and cache size. 
Overall CPU performance is also affected by other 
components too 

Secondary Storage; primary – memory areas that the CPU 
can access directly like CPU registers and secondary, is 
non-volatile, not accessible directly by the CPU 

Secondary storage includes; magnetic hard disks, high 
capacity, reliable storage, solid state drives, fast and 
reliable, optical disks, cheap and robust, cloud storage, 
uses the internet to store files and applications 

System Software 

Operating System (OS) manages the hardware and runs 
software 
The OS communicates with Input/Output (I/O) devices 
through drivers 
The OS also manages applications 
The OS is in charge of memory management 
The OS tells the CPU what to process 

The OS handles file and disk management 
OS manages system security 

System Software – utilities, help maintain the computer; 
Disk health, compression, encryption, backup, virus 
scanners, system clean-up 

SECTION 6 Networks 

LAN: Local Area Network, WAN: Wide Area Network, 
PAN: Personal Area Network 
Networking computers has advantages and 
disadvantages 
Wired and wireless networks 

Topologies: Star and Bus networks 

Network protocols – networks need protocols to set the 
rules.  Divided into layers; application layer (4), transport 
layer (3), internet layer (2) and link layer (1) 

Protocols; TCP and UDP split the data into packets, IP is 
responsible for packet switching, Wi-Fi is the standard set 
of protocols for wireless LANs 

Cyber security is important to people and organisations 
Penetration testing can test a system’ cyber security 
Malware is software that can harm computers 
People are often the weak point in secure systems 
(phishing, pharming, shouldering and blagging) 

Networks need to protect against threats; encryption, 
anti-malware software, automatic software updates, 
user access levels, MAC address filtering 

Authentication confirms your identity 

SECTION Seven Issues 

Issues created by technology come in different flavours 
Digital technology raises many ethical issues 
Most issues lie with the Internet 
Technology is changing the way we access services 
Technology is also changing how businesses operate 
It’s hard to keep information private on the Internet 
Surveillance and censorship are controversial issues 
 
Legal Issues: Laws control the use of your personal data; 
data protection laws, Computer Misuse Act prevents 
illegal access to files 
Cyber-crime is a major problem 
Copyright and Patents Act protects innovation 
Some content can be copied and shared legally 
 
Environmental Issues: When we make devices we use up 
natural resources 
When we use devises we use energy and lots of it 
When we throw away devices we create loads of E-waste 
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● These are the styles we have learnt about in Drama, consider carefully the work we have done on these, 
which style do you prefer? Think about and list the pros and cons for each style.  

● Try to explain how each style would impact an audience.  
● You can also consider which style the plays and performances you have studied fall into.  

 

 

 

 

 

 

 

 

 

 

 

 

● Look through your lines for your scripted performance and make a note of how you will use these skills to 
deliver your lines. Make sure you think about the impact you want to have on an audience.  

● Select some extracts from DNA and explain how and why you would use these skills to deliver the lines, 
remember to include context in your answers when providing an explanation for the skills that you would 
use.  

STYLE 

NATURALISTIC 

STANISLAVSKI 

REALISM 

AUDIENCE INVEST EMOTIONALLY IN THE 
CHARACTERS AND SCENARIOS  

AUDIENCE BECOME THE 4TH WALL, THEy 
ARE OBSERVERS OF THE ACTION.  

BRECHTIAN 

SHORT EPIDOSIC SCENES 

USE OF COMEDY  

PLACARDS AND SYMBOLIC COSTUME 

POLITICALLY MOTIVATED THEMES 

AUDIENCE ARE DISTANCED FROM THE 
EMOTION IN ORDER TO UNDERSTAND THE 
THEMES MORE CLOSELY  

ARTUADIAN  

DARK AND SHOKING THEMES 

USE OF UNIVERSAL LANGUAGE (GRUNTS 
SCREAMS ETC).  

AIMED AT SHOCKING AN AUDIENCE 

SYMBOLIC SCENES USED TO HINT AT 
THEMES, TO MAKE THE AUDIENCE THINK 
AND QUESTION.  

PHYSICAL THEATRE 

FRANTIC ASSEMBLY—CHAIR DUETS, 
ROUND BY THROUGH 

USING MOVEMENT TO REPRESENT 
SCENARIOS/EMOTIONS  

AUDIENCE FEEL THE EMOTIONS OF 
CHARACTERS THROUGH THE MOVEMENT  

AUDIENCE BECOME EMOTIONALLY 
INVESTED IN THE THEMES.  

VOCAL PHYSICAL 

TONE –EMOTION IN VOICE  

INTONATION—RISE AND FALL OF THE VOICE 

PAUSE—FOR DRAMATIC EFFECT 

PITCH—HIGH OR LOW 

CLARITY—HOW CLEAR 

PACE—SPEED  

ACCENT—TO SHOW CHARACTERS HERITAGE 

GESTURE—SMALL MOVEMENTS 

FACIAL EXPRESSION—TO CONVEY EMOTION 

BODY LANGUAGE—TO CONVEY CHARACTER 

STANCE—HOW YOU HOLD YOURSELF  

STILLNESS—FOR DRAMATIC EFFECT  

PROXEMICS—USE OF SPACE TO SHOW 
RELATIONSHIPS 

 

KEY WORDS KEY WORDS 
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• Practice design skills by coming up with a design for each of the above with your performance text write 
about your designs using as many of these key terms as you can. And remember to evaluate your choices  

• In preparation for the written exam you should have a clear idea of how you would design costume, lighting 
set and sound for DNA pick out key extracts and practice evaluating your choices.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COSTUME DESIGNER  

Key terms 

Materials 
Texture 
Colour  
Status  
Symbolism  
Location  
Character traits 
Practicality/safety 

LIGHTING DESIGNER  

Key terms 

Colour gels 
Atmosphere  
Location  
Symbolism  

 
 
Time  
Position  
Naturalism/abstract  
Angles  
Gobos  
 

SET DESIGNER  

Key terms 

Naturalistic  
Abstract 
Minimalist  
Colours, location and 
time  
Safety 
Levels, exits and 
entrances  
Theatre in the round 
Proscenium arch  
Thrust  
Traverse  
Symbolism  
Trucks and furniture  
  

SOUND DESIGNER  

Key terms 

Mood/Atmosphere  
Location 
Symbolism  
Tone  

Volume   
Live   
Recorded 
Sound effects  
Music  
Levels  
Fade 
 

Evaluation is to judge 
the worth or 
effectiveness of 
something. It could be 
to try to see things 
from a different 
perspective and 
consider what was 
MEANT to be 
communicated and 
what was PERSONALLY 
understood 

Analysis is the process 
of breaking a complex 
topic or substance into 
smaller parts to gain a 
better understanding 
of it. 

WRITING STYLE you 
should aim to use 
analyse and evaluation 
in your exam answers. 
Use key words and 
quotations to help you 

Identify- a physical/vocal skill 
(voice) or type of design element 
(set). 
Describe- what does it look like? 
Explain- how do you use it? 
Analyse- what is the intended 
impact for the audience? 

Identify- a physical/vocal skill (voice) 
or type of design element (set). 
Describe- what does it look like? 
Explain- how do you use it? 
Analyse- what is the impact for the 
audience? 
Opinion – What was the impact was it 
successful or not?  

KEY WORDS 

KEY WORDS 

KEY WORDS 
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• Find quotes from the text that highlight the context and the themes of the play.  
• Describe each characters personality and give examples of how an actor could use vocal and physical skills to 

highlight their personality. Remember to use quotes to support your point.  

 

 

DNA CHARACTERS 
 

JAN  
MARK 
LEAH 
PHIL 

ADAM 
JOHN TATE 

LOU  
DANNY 
BRIAN  
CATHY 

RICHARD  

CONTEXT AND THEMES  
 

‘Broken Britain’ 
Terrorist threats causing increased anxiety 
Anti-social behaviour caused increased 
security 
Heightened CCTV 
Advances in technology 
Distrust in youth/hoodie culture 
David Cameron – ‘hug a hoodie’ 
Bullying 
Responsibility  
Guilt  
Morality  
Peer-Pressure 
Gang culture  
Power struggle  
 

STRUCTURE 
 

LINEAR NARRATIVE:  
Introduction: the main characters and 
introduced and the plot established - Phil 
comes up with the plan to cover up 
Adam’s disappearance  
PROBLEM: the situation becomes more 
complicated – innocent man arrested, Phil 
forces Brian to lie to the police  
CRISIS: something goes wrong for the 
group – Adam is alive, Phil tells Cathy and 
Brian to kill Adam to keep the truth 
hidden  
RESOLUTION: the crisis is resolved – the 
group prevent the truth about Adam 
being known, but suffer from the 
experience  

  

STRUCTURE 
 

CYCLICAL STRUCTURE:  
 

• The structure repeats 
itself  

• The repetition of the 
settings creates tension 
for the audience. It hints 
that the characters are 
trapped in a loop, unable 
to escape from their 
situation, which gradually 
gets worse 

•  The last act breaks the 
cycle by only having 2 
scenes. This could leave 
the audience with a sense 
that the issues raised are 
unresolved  

 
 

SPEECH  
& LANGUAGE 

 
 
 

• Kelly uses colloquial language to create realistic dialogue 
(naturalistic, every day, slang, crude) 

• Speech shows a characters status in the group, e.g. 
stronger characters use more commands, weaker 
characters use short phrases 

• Language can create humour  
• Monologues help to develop characters and relationships, 

duologues can build tension  

SETTINGS 
THE WOOD: isolated from society, 
hidden from view, symbolises 
secrecy. Natural habitat of bonobos 
and chimps 
THE STREET: most familiar to an 
audience making it ordinary, closest 
to civilisation, should remind the 
audience there is a wider social 
setting  
THE FIELD: open, characters can be 
themselves and escape pressures of 
the group 
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PRACTICE QUESTIONS  

Read from the start of Act one to where John Tate says “I’m trying to keep things together” 

• As a designer, explain how you would use staging to portray this extract effectively to the audience. You 
should refer to the plays context.  

Read Act two from the stage direction “LEAH jumps up, shocked” to the end of the scene 

• As a designer describe how you would use lighting to portray this extract effectively on stage to the 
audience.  

Find the part of Act three where the group meet Adam in the wood. Read from the start of the scene to where Leah 
says “Okay. Right. Okay”  

• Imagine you’re a designer, explain how you would use costume to portray this extract effectively to an 
audience  

Read Act one from where John Tate says “What do we do?” to the end of the act 

• Imagine you are a director, explain how a performer playing the role of Phil should demonstrate his high 
status to the audience in this extract and throughout the play. You should consider physical skills, vocal skills 
and the use of stage space in your answer.  

Read Act two from the start of the scene to where Danny says “How am I gonna get references?”  

• Explain how a performer playing Danny could portray his character to the audience in this extract. Consider 
vocal skills, physical skills and interactions with other characters.  

Read Act three 

• Imagine you are playing Jan in this extract. Suggest three ways in which you would use performance skills to 
portray Jan’s uncertainty to the audience. Give reasons for each of your suggestions  

• Imagine you are a director, discuss how you would use set design to portray this extract effectively to an 
audience. You should refer to the context of the play in your answer  

Read Act four from where it says “RICHARD sits with Phil” to the end of the scene 

• Imagine you’re a sound designer, explain how you would use sound design to portray this extract effectively 
to an audience. You should refer to mood and atmosphere in your answer  

Read Act one from Cathy’s entrance to where John Tate says “That just leaves you, Brian” 

• Discuss how a performer playing Cathy could communicate key aspects of her character to the audience. You 
should consider Cathy’s motivations and how the actor could use vocal and physical skills.  

Live theatre 

• Analyse and evaluate how lighting and sound were used to enhance the impact of the production on an 
audience  

• Describe how an actor used their vocal and physical skills to portray their character effectively  
• Analyse and evaluate how sound effects and music were used to enhance the impact of the production 
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.
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m
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 c
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 c
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 m
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❑
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f d
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❑
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❑
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❑
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 m
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.

❑
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M
A
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M
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ee
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itc
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ed
ic
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. C
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 D
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 re
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m
ur

de
r-

bu
t k

ill
s 

D
un

ca
n 

w
ith

 L
ad

y 
M

ac
be

th
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 c
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 m
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de
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 b
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ee
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W
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 p
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 o
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e 
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tla
nd
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dy
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ac
be
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 d
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 b
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 p
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15

   
  L

ad
y 

M
ac
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be
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ar
rio
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 b
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s 
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se
d 

w
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e 

w
itc
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 p
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M
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be
th

M
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ho
 d
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er
 c
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M
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 c
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ec
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w

itc
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ea

nc
e
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’s
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D
un

ca
n

Ki
ng
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f
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ra
ye
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 s
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an
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te
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 p
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 c
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ra
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 s
ee
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he
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M

et
er
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k 
ve
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e
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ed
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er
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Pr
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e

Ia
m
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c 

pe
nt
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et

er

Tr
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 T
et

ra
m

et
er
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er

oi
c

co
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so
lil
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D
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m
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y
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ea
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t

G
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r
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ho
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Tr
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ed
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er
y
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m
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N
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or
ld
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ng
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d
G

en
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r

Fa
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an
d 
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gh
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ce
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re
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s

M
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ho
od

Co
nt

ex
t

M
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be
th
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se
d 
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s 
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e 
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th

 C
en

tu
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an

d 
w

ou
ld
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no
w

n 
to

 K
in
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m
es

. K
in
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he
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ro

ug
h 
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s 
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w
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 p
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d 

w
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r l
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m
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h 
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 p
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ng
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 b
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ng
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ng
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m
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 b
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.
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ng
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t d
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 b
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’ p
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 m
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is
 in

te
re

st
 in

 
us

ur
pa

tio
n

in
 th

e 
m

ur
de

rs
 in

 th
e 

pl
ay

.

Th
er

e 
is

 a
 d
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 o
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 c
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.
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 p
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 d
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 m
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.
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 d
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w
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d 

of
 v

io
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 m
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r p
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.
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 c
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ow
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 M
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th
 is

 c
on

te
m

pl
at

in
g

th
e 

pr
ed
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tio

ns
 M
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be

th
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ve

al
ed
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 h

is
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r i

n 
th

e 
pr

ev
io
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ne

. S
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 e
ch

oe
s 

th
e 

w
or

ds
 o

f t
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 w
itc

he
s 

lin
ki

ng
he

r 
di

re
ct

ly
 w

ith
 th

e 
su

pe
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at
ur

al
w

or
ld
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nd
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A

lth
ou

gh
sh

e 
ac

kn
ow

le
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es
 h

e 
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s 
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ev

ed
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 th
e 

pr
ed

ic
tio

ns
, s

he
 fe
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s 
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s 
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at

ur
e 
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o 
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ll 
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m
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 o
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. T
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ie
s 

th
at
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he

 b
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ie
ve
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is
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n 
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em
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 c
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ill
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un
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to
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an
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is
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ire
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 c
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st

to
 th
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w
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m
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.  

S
he

 k
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 m
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e 
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m
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w
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ot
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m
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 d
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es
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w
ith

 w
hi

ch
 h

e 
w

ill
 b

e 
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le
 to

 s
ee

 th
ro

ug
h 

th
e 

m
ur

de
r. 

Th
e 

re
fe

re
nc

e
to

 il
ln
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s 

fo
re
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ow
s

th
e 
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ev
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e 
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ue
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e 
of

 th
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r a
ct

io
ns

.
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h

yo
ur
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lf

❑
W

hi
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t 
an

al
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in
g 

th
e 

ex
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ac
t, 
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ic
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y 

re
fe

r 
ou
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th

er
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f 

th
e 

pl
ay

.
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W

at
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 d
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er
en

t
pe
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m
an

ce
s 
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ke
y 

sc
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es
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ov
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e 
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u 
w

ith
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m

m
un
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w

he
n 
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ng
 

fo
rm

.

Fo
rm

Sh
ak

es
pe
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e 
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es
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ilo
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y
to
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w
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e 
ch
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te
rs

 to
 c

om
m

un
ic

at
e 

th
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r t
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e 
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ou
gh

ts
 to
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e 
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en
ce
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M
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be
th
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ne
 o

f S
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ke
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’s
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ed
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s
an

d 
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w
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en
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ns

. T
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 c
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ax
m
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nd
 in
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tr
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en
do

us
 c

at
as
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he
 in
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lv

in
g 

th
e 

de
at

h 
of
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e 

m
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n 
ch
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ac

te
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e 

ch
ar

ac
te

r’
s 
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at

h 
is

 c
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se
d 
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ei
r o

w
n 

fla
w
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) (
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m

ar
tia

); 
th

e 
ch

ar
ac

te
r h

as
 

so
m

et
hi

ng
 th

e 
au

di
en

ce
 c

an
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en
tif

y 
w

ith
 

w
hi
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ut
w

ei
gh

s 
th
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r f
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w
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Food Preparation and Nutrition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Protein is a macronutrient. Proteins are made up of 
amino acids. Our bodies can make non-essential 
amino acids, but we have to get essential amino 
acids from food. Biological value is the number of 
essential amino acids a protein food contains. High 
biological value proteins (HBV), contain all the 
essential amino acids. Low biological value proteins 
(LBV), are missing one or more essential amino acid. 
Protein complementation: eating different LBV 
protein foods together, to get all the essential 
amino acids. 

Carbohydrates are a macronutrient, being made up of 2 
groups. 1. Sugars: Monosaccharides (glucose, fructose, 
galactose), made up of 1 sugar molecule. 2. Disaccharides: 
(sucrose, lactose, maltose), made up of 2 sugar molecules. 
These taste sweet 2. Complex carbohydrates: 
Polysaccharides (starch, pectin, dextrin, dietary fibre ( also 
called non-starch polysaccharide-NSP), glycogen( made by 
our bodies). These are made up of many sugar molecules and 
do not taste sweet. 

 

 

Fat is a macronutrient. Fats are solid at room temperature. Fats are called oils when they are liquid at room 
temperature. 

• Fat molecules are made up of one unit of glycerol and three fatty acids. Fatty acids are either :- 
1. Saturated eg; butter ghee, lard, block vegetable fat, palm oil, coconut, chocolate suet 
2. Unsaturated (monosaturated or polyunsaturated) eg; oils (olive, rapeseed, sunflower) ,oily fish, 

avocado, nuts, seeds, vegetable fat spread 
• Visible fats: fats found in foods you can see eg; fat on meat, butter 
• Invisible fats: fats in foods that you cannot see, because they are part of the food eg; butter in 

pastry, oils in fried foods such as chips and crisps 
 

 Vitamins are a micronutrient. 

• They are organic compounds that are 
needed by the body in small amounts to 
keep us healthy and alive. 

• Fat soluble vitamins, A, D, E and K are found 
in fatty foods and can be stored in the 
body’s fat tissue for future use 

• Water soluble vitamins, C and the B group, 
aren’t stored in the body and need to be 
taken in daily 

•  A deficiency disease is when our bodies do 
not get enough of a certain vitamin 

Minerals are a micronutrient. 

• They are a chemical element that our 
bodies need in small amounts 

• Minerals often work together with 
vitamins eg; Vitamin D helps the body 
absorb calcium 

• Rickets: A deficiency in children where 
bones are soft and weak (osteomalacia 
in adults) 

 

Planning balanced meals for specific groups: 

Lacto vegetarian: Someone who doesn’t eat any 
meat, fish or eggs, but consumes milk and other dairy 
products 

Lacto ovo vegetarian: Someone who doesn’t eat meat 
or fish, but consumes milk, eggs and other animal 
products 

Vegan diet: Someone who doesn’t eat any products 
from animals eg. Meat, fish and all dairy products 

High fibre diet: due to dietary complications, all 
refined food is replaced with high fibre alternatives 

Low sugar diet: Avoid all free sugars that have been 
added to processed foods. Eat fresh foods and 
unsweetened dairy products 

Fat reduced diet: avoid all food with hidden fat, eat 
naturally low fat foods 

Low salt (sodium diet): avoid all processed foods high 
in salt; eat fresh foods, fruits, vegetables, milk and 
eggs 

 

45



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Energy needs: 

• Energy is measured in either kilocalories 
(kcals) or kilojoules(kj) 

• 1 Kcal = 4.2kj 

Recommended amount of energy needed daily:- 

• Carbohydrates 50% ( most energy should 
come from starch and intrinsic 
sugars(naturally found in foods) 

• No more than 5%, should come from fruit 
sugars and frees sugars ( those added to 
foods 

What affects the amount of energy needed by the body: 

• Basel metabolic rate (BMR): the amount of 
energy needed to keep us alive and the body 
working normally 

• Physical activity level (PAL) : a measure of how 
active you are/how much exercise you get 

• Energy balance : The amount of energy 
consumed in food must be used up by the BMR 
and PAL 

 
 

 

Diet- related diseases: 

• Obesity: a condition where the body has 
accumulated too much fat 

• Cardio- vascular disease: damage to the 
heart, blood vessels, eyes and kidneys, 
caused by high blood pressure 

• Coronary heart disease: caused by a build- 
up of fatty deposits in coronary arteries 

• Skeletal disease: rickets(in children), 
osteomalacia (adults)  

• Tooth decay: caused by bacteria in the 
mouth turning sugars and other foods into 
acids 

• Anaemia: a condition where you have 
reduced number of red blood cells, which 
carry oxygen around the body 

• Type 2 diabetes: a disorder where blood 
glucose levels stay too high, because the 
pancreas either cannot produce enough 
insulin or the body resists it 

• Risk factor : an action or a natural tendency 
that makes you more likely to develop a 
disease or a health issue 

Micro -organisms  

1. These are tiny living things eg; bacteria, moulds and yeasts. They live on or in food, where they multiply. 
2. To prevent multiplication, food needs to be stored, handled, prepared and cooked properly. 
3. To multiply, they need , warmth, moisture, food, time and the correct acidity or alkaline(PH) 
4. Cross contamination: transferring potentially harmful bacteria from one thing to another  
5. Danger zone: The range of temperatures (5°c to 63°c ) in which bacteria multiply very quickly 
6. Temperature probe: A device that is used to measure the internal temperature of food, to check it is cooked 

all the way through reaching and stabilising at least  75°c, for at least 2 minutes 
7. High risk foods: Foods that contain a lot of moisture and protein and easily allow pathogenic microorganisms, 

particularly bacteria, to grow and multiply. (Also called perishable foods) 
8. Pathogenic: something that is capable of causing illness 
9. Food poisoning: an illness caused by pathogenic micro-organisms which have contaminated food 
10. Symptoms of food poisoning: bad stomach ache, diarrhoea, feeling sick, headache, dizziness, a high 

temperature, feeling cold and shivery 
 

Common food poisoning bacteria 

1. Campylobacter: found in dirty water, raw poultry (eg chicken) and milk 
2. Escherichia coli (E.Coli): found in dirty water, meat, minced beef (eg. Undercooked burgers),untreated milk 
3. Salmonella: found in raw and undercooked poultry (eg. Chicken), meat, raw eggs and untreated (raw) milk 
4.  Listeria: Found in soft cheeses, cheeses made from untreated (raw) milk, unwashed  salad leaves, pate 
5. Staphylococcus Aureus (S. Aureus) : found in untreated (raw) milk, cold cooked meats, dairy foods 
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Buying food and storing foods, key terms: 

• Shelf life :  how long a food product will last before it becomes unsafe /unpalatable (unpleasant) 
to eat 

• Use- by date: the date by which high risk/perishable foods should be eaten. After the use by 
date, food may not look or taste different, but IT WILL BE UNSAFE TO EAT. 

• Best before / best before end (of month or year) date: after this date, a non- high risk food will 
still be safe to eat, but it will not be at its best quality, eg. Have begun to taste stale (changed in 
appearance, texture and flavour) 

• Ambient: ordinary room temperature; average between 19°c and 21°c, but variable according to 
the season 

• Tainted: when a food picks up the smell or flavour of another food, which spoils its palatability 
• Refrigerated foods: Should be stored at 0°cto below 5°c (bacterial growth is slowed, but is still 

active 
• Frozen foods: Should be stored between -18°c and -24°c ( bacteria become dormant at these 

temperatures (alive but not active until the food is defrosted) 

Cooking, cooling down and serving food 

1. Cook food thoroughly. Core 
temperature = 75°c or hotter, for at 
least 2 minutes, using a food probe 

2. Hot cooked food must be kept at 63°c 
or above 

3. Left over hot cooked food should be 
cooled to 5°c or cooler within 1 ½ - 2 
hrs 

4. Left  over  food must only be reheated 
once to a minimum core temperature 
of 75°c for at least 2 minutes 

5. Use different utensils to serve different 
foods to prevent cross contamination 

Using a food probe: 

1.  Reset 

2. Sterilise/use an antibacterial wipe 

3.  Insert into core of food 

4.  Do not touch hot pan with probe 

5.  Allow temperature to stabilise (75°c or 
hotter for 2 minutes) 

6. Sterilise/ use antibacterial wipe after use 

 

  

 

 

 

Food choices related to religious dietary laws: 

• Buddhism: many are vegetarian or vegan 
Avoid foods where animals were harm 

• Christianity: no dietary restrictions, 
celebrations with food include Pancake day, 
Lent , Good Friday, Easter and Christmas 

• Hinduism: many are vegetarian, beef is not 
eaten as the cow is sacred, religious festivals 

• Islam: Lawful food is ‘halal’, pork is not eaten, 
various religious festivals 

• Judaism: food allowed is ‘Kosher’, pork and 
shellfish not eaten, dairy foods and meat not 
prepared or cooked together, various 
celebrations 

• Rastafarianism: food eaten must be natural 
and clean and include lots of fruit and 
vegetables, pork and large fish are not eaten, 
various celebrations 

• Sikhism: many are vegetarian, various 
celebrations 
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Food choices related to an intolerance 
 
Lactose intolerance Lactose  =  natural sugar in milk, so they avoid eating dairy products 
Coeliac Gluten = the  protein in wheat, oats barley and rye, so they must avoid all foods 

containing gluten. 
 

Food choices related to an allergy 
 
Food allergy someone with a food allergy has a serious reaction to certain foods or 

ingredients, causing severe, potentially life- threatening symptoms 
An allergen something that causes the symptoms of a food allergy 

 

 

Food choices related to ethical and moral beliefs: 
 
Animal welfare                   
 

How well animals are reared and looked after 

Fairtrade production             Making sure farmers in developing countries are paid fairly for their crops and their 
workers live in good conditions 

Intensive farming                    Use of pesticides/effects on the environment/conditions in which animals, birds and 
fish are kept/ using lots of land to grow crops and animal feed / using up natural 
resources, such as water 

Genetically modified food Effects on the environment/whether or not humans should alter food in this way/it 
may affect people who have allergies 

Local produce                            Few food miles/supports local producers/seasonal food/ may be cheaper/ more 
nutritious  

Organic food production         Grown without the use of fertilisers/ virtually no pesticides used/better for the 
environment and soil    

Further key facts: 

1. Additive : something that’s added to food to improve its properties  
2. Aeration: when air is added to a mixture to help make it lighter 
3. Alternative protein: a form of protein which is suitable for vegetarians eg. Tofu, TVP 
4. Antioxidant: a substance that protects our bodies from free radicals (chemicals that can 

cause cancer) Vitamins A,C and E are examples of antioxidants 
5. Basting: putting fat that has melted out of the food back on top of the food whilst it is 

cooking, eg. during roasting 
6. Blanching: A cooking process that involves plunging a food eg, fruit or vegetables, into 

boiling water before cooling them in cold/iced water (often used before freezing) 
7. Blended sauce: A sauce made from a liquid and a paste of cornflour and water/milk 
8. Braising: low cooking food  in a covered pot that also contains liquid, herbs and vegetables 
9. Caramelisation: The browning of sugar and the change in its flavour when its heated 
10. Carbon footprint: A measure of the impact something has on the environment based in the 

harmful greenhouse gases produced 
11. Coagulation: When denatured proteins join together, changing the appearance and texture 

of food eg. when egg white turns solid 
12. Conduction: The transfer of heat energy through solids by the vibration of particles 
13. Convection: The transfer of heat energy through gases or liquids by circulating currents, 
14. Cuisine: A style of cooking representative of a certain country or region 
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GCSE Geography essential knowledge 

• Social means anything to do with people, anything that effects or impacts people’s lives, specifically their quality of 
life. 

• Economic means anything to do with people’s money, and anything that affects a business’s profits or ability to make 
a profit. 

• Environmental means anything to do with the built environment (towns, cities) or natural environment. 
• HIC = Higher Income Country 
• LIC = Lower Income Country 
• NEE = Newly Emerging Economy 
• The term quality of life is used to evaluate the happiness and general well-being of individuals and societies. Many of 

the factors affecting it are basic human rights such as the right to freedom, to marry and live free from 
discrimination. None of these things are economic.  

• In contrast, standard of living is based primarily on income and refers to the level of wealth, comfort and material 
goods that are affordable to a certain group of people in a certain geographic area. It can be quantified/measured. 

• Causes = Something that has given rise to a geographical event or issue. 
• Effects/Impacts = The result or consequence of this geographical event. Geographical hazards, issues, 

opportunities, challenges are created by and from these effects/impacts. Often split into immediate and long-term, 
or primary and secondary.  

• Responses = What humans do as a result of these effects. Often split into immediate and long-term (preventative).  
• ‘Sustainable Development is development that meets the needs of the present, without compromising the ability of 

future generations to meet their own needs.’ Something is ‘Sustainable’ if it can be maintained, if it can continue to 
happen, for a long period of time. 
 

• ‘To what extent…’ 
or ‘Assess the 
extent..’ mean you 
have to present 
evidence and 
explain why you 
agree or disagree 
with a give  
statement.  
 

 

Challenge of Natural Hazards 

• A Natural Hazard is any natural event that threatens people, that has the potential to cause damage, destruction 
and death.    

• Plate Tectonics is a theory that explains the movement, formation and destruction of the plates that make up the 
Earth’s crust.  

• Plate Boundaries are where the edges of two or more of the Earth’s tectonic plates meet, and where Tectonic 
Hazards (earthquakes, tsunamis and volcanoes) occur. There are four main types – constructive, destructive, 
conservative and collision.  

• An earthquake is a sudden and violent shift in the Earth’s crust, due to movement of the Earth's tectonic plates. 
This shift leads to the release of energy in the form of seismic waves, which leads to shaking and vibration of the 
Earth's surface. 

• High air pressure occurs when air is sinking towards the Earth’s surface. This leads to clear skies and dry weather 
as the air is warming and can hold more moisture – it doesn’t condense to form clouds that lead to rain falling.  

• Low air pressure occurs when air is rising away from the Earth’s surface.  As it does so it cools down leading to 
cloudy skies as the air is not able to hold the moisture within it. This  leads to rain falling.   

• Climate change – the  large-scale, long-term shift in the planet's weather patterns. This can mean any change in 
temperature, rainfall, storms etc. 

• Global warming - A gradual increase in the overall temperature of the earth’s atmosphere. So global warming is a 
form of climate change, not the same thing.  

• Mitigation deals with the causes of a problem. In this context mitigation strategies aim to reduce and minimize the 
production of greenhouse gases that lead to climate change. 
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• Adaptation is a response to the impacts of a problem. In this context adaptation strategies are responses to the 
impacts of climate change in order to either limit its impacts or to take advantage of the change. 

 

The Living World 

• An ecosystem is a natural system compromising abiotic (non-living) elements and the biotic (living) elements that 
interact with each other and their physical environment. Biomes (e.g. Tropical Rainforest, Hot Deserts) are large-
scale ecosystems.  

• Producer = An organism or plant that is able to absorb energy from the sun through photosynthesis. It also needs 
water, carbon dioxide and nutrients from soil/rock to produce what it needs for itself. It can then be a source of 
food/energy to primary consumers.  

• Consumer = Creature that eats other animals and/or plant matter.  They obtain the energy from what they eat. 
• Decomposer = An organism such as a bacterium or fungus, that breaks down dead tissue, and recycles their 

nutrients back to the environment. 
• Food Chains and Webs = The connections between different organisms (plants and animals) that result from relying 

upon one another as a source of food. 
• Nutrient Cycling = A set of processes whereby organisms extract nutrients necessary for growth from soil or water, 

before passing them on through the food chain − and ultimately back to the soil and water when they die.  
• Adaptations are the special features developed by plants and/or animals through evolution to enable them to survive 

in a particular environment.  
• Biodiversity = The variety of life (plants and animals) found in a particular location. 
• Sustainable uses of the rainforest are uses that allow current generations (people alive and working today) to make 

a living from the forest without destroying it and therefore preventing future generations (children, grandchildren 
etc.) from benefitting from it both economically and environmentally (i.e. as a carbon sink). 

• A desert is an area that receives less than 250mm of precipitation per year. 
• Desertification is the process by which land becomes drier and degraded and starts to turn into a desert. 
 

Physical Landscapes of the U.K. (Fluvial and Coastal) 

• A Physical Landscape is an area characterised by the result of the action and interaction between natural and human 
factors 

• Fluvial (river) erosion is the removal of material from the land by the action of a river. Marine erosion is the same 
but it is the action of the waves that erode material.  

• Transportation is the movement of eroded material along the river channel, or along the coast. 
• Deposition is the process by which a river or the waves drop their load (the material it is carrying). Dropped 

material is called sediment.  
• The Long Profile of a river shows how the gradient of a river changes along its course from source to mouth. 
• The Cross Profile shows how the shape of the river channel (where the water flows) and valley (the surrounding 

land) changes along its course from source to mouth. 
• A Waterfall is a steep, vertical drop in the course of a river. 
• Meanders are bends in the course of a river.  
• Levées are raised banks/embankment that follow the course of the river in its middle and lower courses.  
• Flood plains are areas of flat land adjacent to a river channel in its middle and lower courses.  
• The Hydrological Cycle is where water is stored and transferred between air, land, seas and rivers. It is a closed 

system – no water gets in or out, it is simply stored and transferred.  
• The Drainage Basin is an area of land that is drained of water by a river system. It is part of the Hydrological Cycle 

but is an open system – water can enter and exit a basin.  
• A flood (or storm) hydrograph is a way of displaying how the discharge of a river can change over time in response 

to a precipitation (rainfall) event.  
• Discharge is the amount of water in a river that passes a given point every second.  
• River flooding occurs when the volume of water present in the channel is too great to be contained by the channel; it 

exceeds bankfull discharge. Consequently the river bursts its banks and flows out onto land that is not normally 
covered by the river – the floodplain.   

• Hard engineering methods involve the use of technology and/or large scale engineering projects to control rivers and 
prevent flooding, and protect land from the action of the waves. They are usually expensive and whilst often provide 
immediate benefits they can create problems in the future. 
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• Soft engineering methods try to work within the constraints of the natural river or coastal system to reduce the 
effects of flooding and erosion. They do not have a major environmental impact and are thought to be the more 
‘sustainable’, as well as less expensive, approach. The benefits often take time to be felt.  

• The coast is the narrow contact zone between land and sea.  
• Waves are created by the transfer of energy from the air to the ocean surface due to friction between the air and 

the ocean surface creates waves.  
• Constructive waves create beaches as they deposit more sand and sediment than they remove.  
• Destructive waves erode beaches as they remove more sand and sediment than they deposit.  
• Weathering  = The break down of rocks in situ. 
• Mechanical weathering = Where rocks are disintegrated rather than decomposed.  
• Chemical weathering = Caused by a chemical reaction that causes a rock to decompose.  
• Freeze-Thaw = Happens when water enters cracks and freezes at night. It expands in volume and puts pressure on 

the surrounding rock. Daytime thawing releases this pressure. Repetitive freezing and thawing leads to rock 
fragments breaking away from a cliff face.  

• Mass Movement = The downslope movement of rock, soil or mud under the influence of gravity.  
• A slide occurs when heavy rain has infiltrated the soil and percolated down into the underlying bedrock. The soil is 

now a heavier, saturated and mass and it will eventually fall downslope along what is known as a slip plane – a line of 
weakness. A slide can start quickly and begins by tearing away the vegetation on the top of a cliff. Its descent is 
aided by the wet rocks underneath the soil.  

• Rock slide = When a large amount of rock slides down a cliff. All the rock maintains contact with the cliff and the 
slide collects as a pile on the beach or in the sea below.  

• Mud slide = Occur where vegetation cover is sparse and cannot hold the soil in place when it becomes saturated 
after a period of heavy rain. Occurs on steep slopes.  

• Rock fall = Occur where exposed and well-jointed rocks are subjected to freeze-thaw weathering. Contact is lost 
between the falling rock and the cliff face.  

• Headlands are hard rocks which are left jutting out into the sea. They are areas of higher land with near vertical 
cliff faces and are affected by destructive waves which can lead to the formation of caves, arches and stacks.  

• A bay is a crescent shaped area of soft rock between two headlands. It usually has a sandy beach.  
• Cliffs are found on the side of a headlands. They are near vertical, often over 40m in height with horizontal layers 

(bedding) of rock and a wave-cut notch at the base. 
• A wave-cut platform gently slopes to the sea at an angle of 3-5 degrees. It is bare rock, smooth in places and pitted 

and cracked in others, leading to the presence of rock pools. They are covered at high tide and exposed at low tide.  
• Caves can be several metres high and deep; they are at their widest and highest at the entrance and taper 

backwards.  
• Arches are an extension of the headland with water passing below the unsupported top of the arch. They often have 

wave-cut notches at their base.  
• A stack is a pillar of rock that is detached from the headland. Normally many metres high they also often have 

wave-cut notches at their base.  
• A stump is a collapsed stack that is often submerged.  
• A beach is the gentle sloping area of land located between the high and low water marks. They are created when 

waves deposit the material (sand and shingle) that they are carrying.  
• A Spit is a long, narrow ridge of sand and shingle. One end is attached to land whilst the other extends into the open 

sea or across a river estuary.  
• A Bar is a ridge of sand that runs across the entrance to a bay or river mouth, joining one part of the mainland to 

another. 
 

Urban Issues and Challenges 

• Urbanisation is the process by which an increasing percentage or proportion of a country's population lives in towns 
and cities, i.e. urban areas.  

• Megacities are urban areas with a total population in excess of ten million people. 
• The ‘formal economy’ refers to registered/legal employment where the workers’ pay taxes to the government and 

the companies have a legal obligation to protect their workers, offer holidays and holiday pay, sick leave and pay 
regular wages.  

• The ‘informal economy’ refers to jobs that are unregistered, work done without the official knowledge of the 
government. Therefore there is no minimum wage, the workers are unlikely to pay taxes, have no holiday rights and 
often work in dangerous or hazardous conditions.  
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• A place or community (group of people) is ‘socially deprived’ if it and its residents lack the things that are essential 
for a decent life – for example healthcare, education, employment etc.  

• Urban regeneration refers to the revival of old parts of an urban area (that have become run-down, derelict, 
abandoned)  by either installing modern technology and facilities in old buildings (renewal) or demolishing existing 
buildings and starting afresh (redevelopment).  

• Sustainable urban living is where a city provides employment, a high standard of living, a clean healthy environment, 
and fair governance for all its citizens for a long period of time 

 

Changing Economic World 

• Development is a process that uses resources and technology to increase wealth and improve people’s standard of 
living and quality of life.  

• Standard of Living = Economic well-being (how much money do people have). It refers to the level of wealth, comfort 
and material goods that people can afford and obtain.  

• Quality of Life = Social well-being. Is used to evaluate the happiness and general well-being of individuals and 
societies based on their access to education, healthcare, leisure, if they have freedom of speech, free and fair 
elections and a transparent and fair justice system. None of these things are economic.  

• Industrial structure: The relative proportion of the workforce employed in different sectors of the economy. 
• Primary industries involve gathering raw materials from the Earth.  
• Secondary industries involve making, building or processing raw materials into finished products, usually in factories.  
• Tertiary industries provide a service.  
• Quaternary industries do high-tech research to develop new things.  
• Trans National Corporations (TNCs) are companies that operate globally – they have operations (or business 

interests) in at least 2 different countries. 
• Deindustrialisation is the decline of a country's traditional manufacturing industry due to exhaustion of raw 

materials, loss of markets and competition from NEEs regarding lower labour and production costs. 
• Globalisation is the process which has created a more connected world, with increases in the movements of goods 

(trade) and people (migration and tourism) worldwide. 
• Government Policy is a plan or course of action decided by a government to manage issues in a country. 
• Infrastructure is the stuff that makes a country work. It is the basic equipment, structures (such as roads, 

railways, airports), technology (high-speed broadband) and organisations (police, fire, health, education) that are 
needed for a country to function properly. 

 
Challenge of Resource Management 
 
• Organic produce is produced by organic farming, a type of farming that does not use chemicals such as fertilizers 

and pesticides.  
• Food miles are the distance our food travels to get to our homes. 
• Carbon Footprints are a measure of the impact of human activities on the environment in terms of the amount of 

CO2 they produce.  
• Water supply is the provision of water to individuals and communities by public bodies or companies. 
• Water demand is the quantity of water required to meet people’s needs 
• Water transfer schemes move water via pipe or truck from areas of supply to areas of demand.  
• Energy mix refers to the different sources of energy (of electricity) used in a country.   
• A country has energy security when it can supply its citizens with the energy they need at an affordable price. 

These countries tend to have good reserves of energy, but also the ability to import any extra they may need. They 
have a positive/no energy gap.  

• A country has energy insecurity when it has low reserves and lacks the ability to produce energy for their citizens, 
or import any extra energy that is needed to close the energy gap.   

• The energy gap is the difference between the energy that countries can provide for their citizens (the supply) and 
how much energy is actually needed (the Demand). 

• Sustainable energy supply  = Energy that can be used well into the future without harming future generations.  
• Energy conservation = Reducing energy consumption through simply using less energy and becoming more efficient in 

the use of existing energy sources. 
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  History Revision:  Key Facts.  Paper 1: Medicine in Britain 1250-Present and the Trenches. 

 

 

 

 

 

 

 

1. What did medieval people think were the 3 main causes of disease? [3] God punishing, astrology (alignment of the 
planets), 4  humours. 

2. Who expanded on the concept of the 4 Humours with the Theory of Opposites? Claudius Galen 
3. What 3 reasons helped Galen’s theories remain popular? [3]  Support from the Church, the importance of book learning 

(few people could read, so what was in books must be very clever, and right!),  lack of scienti c alternatives.  
4. List 3 religious treatments. [3]  Healing prayers and incantati ns, Paying for a special mass to be said, fasting, pilgrimages 
5. How did they try to prevent disease?[3] Regimen Sanitatis, diet, purifying the air. 
6. List 3 types of medieval medics [3] Physicians, apothecaries, barber-surgeons. 
7. What did hospitals do?  Care, not cure the sick.  O ered hospitality to travellers and pilgrims.  
8. Where else were people cared for?  Home, using trad tional healing methods (restorative foods, herbal remedies.  
9. What did the people think caused the Black Death?  [3]  God dese ting mankind – it was seen as a pesti ence or 

punishment, Unusual pos tioning of the planets in 1345. Maisma – fumes of bad air. 
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17. What replaced the 4 humours?  The theory of spontaneous generati n, the belief that decay created microbes. How did 
Pasteur discover Germ Theory?  Using improved microscopes, he observed microbes spoiling wine in 1861 

18. What did Robert Koch discover?  The individual microbe that caused anthrax ( and then TB (1882) and Cholera (1883) 
19. Where did Florence Nightingale go in 1854?  The Crimean War (Russia) (soldiers dying of infe tion/disease and wounds. 
20. What 3 changes did she make?  Cleaned the hospitals, Organised nursing be er, provided clean bedding and good meals.  
21. Who discovered Chloroform in 1847?  James Simpson, John Snow developed an inhaler to avoid overdoses. 
22. Who discovered Carbolic Acid could be used as an antiseptic?  Joseph Lister, 1865 
23. What did Edward Jenner do in 1796?  Infected a local boy (James Phipps) with cowpox, and 6 weeks later with smallpox. 
24. What steps did the government take to help prevent disease in ties? First Public Health Act 1848 (aimed to provide clean 

water, and set up boards of health) Non-compulsory, so not much change! Second (compulsory) Public Health Act 1875 
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10. List 4 new ideas that were developed during the renaissance: 
a. Increased use of chemical treatments – Paracelsus 
b. Circulati n, as opposed to blood being created by the liver – Harvey 1628 
c. New microscopes produced by Robert Hooke, 1665 
d. Sydeham observes that illness caused by external factors rather than 4H, 1676 
e. Anthony van Leeuenhoek develops more powerful microscopes 

11. List 3 ideas that changed a lot during this period. Less people believed the 4H, although it was ti l widely used. Much 
be er understanding of anatomy. Urine no longer used for diagnosis.  
12. Who was the ‘English Hippocrates’ and why was he di erent? Thomas Sydenham , Clinical observati n, categorisati  
13. What new method of treatment was used?  Transference (transferring illness to an object or animal), chemical ‘cures.’  
14. Who was famous for his study of anatomy?  Andreas Vesalius, famous for  De Humani Corporis Fabrica  
15. What did William Harvey specialise in and what theory of Galen did he disprove?  Circulati n, Blood not created in liver.   
16. What did people believe caused the Great Plague of 1665? Astrology, Punishment from God, Miasma 

● Test yourself!   
● Make Revision Cards!  
● Create mindmaps!  

25. What was discovered by Watson and Crick? DNA, 1953, using Rosalind Franklin’s X-rays. Helps geneti diseases. 
26. What new methods have helped with diagnosis? Blood tests (from 1930s), Blood pressure monitors (from 1880s), 

Endoscopes (from 1900s) camera on tubes to look inside you (down or up…), Blood sugar monitoring (from 1960s), X Rays 
from 1890s, MRI Scans (from 1970s), CT Scans (from 1970s), Ultrasounds (from 1940s), ECGs (heart activity).  

27. Who discovered the rst magic bullet?  Paul Erhlich, 1909, Salvarsan 606, cure for syphilis. 
28. Who discovered penicillin?  Alexander Fleming, 1928, rediscovered by Florey and Chain, 1941. 
29. What was the problem?  Needed to mass produce it (WW2 was underway). Did so in USA.  Ready for D-Day Jun 1944. 
30. Why is lung cancer so hard to treat?  Late dete tion, means it is o n advanced by the time it is discovered. 
31. How is it diagnosed? CT Scan gives detailed picture inside the body, then either: PET CT scan or Bronchoscope into lungs.  
32. What treatment can be carried out to try to cure lung cancer? Transplants, Radiotherapy, Chemotherapy 

33. What were the 5 stages of evacuati n? Company Aid Post (CAP), Regimental Aid Post (RAP), Advanced Dressing Station 
(ADS), Main Dressing Station (MDS), Casualty Clearing Stations (CCS), Base Hospitals.  

34. What 3 methods were used to deal with infected wounds? Wound excision and debridement – cu ng away damaged and 
infected tissue; Amputation (by 1918, 240,000 men had lost limbs); The Carrel-Dakin method used a – cleans 
wounds using sterilized salt solution.  

35. What did a Thomas Splint do?  Stabilised broken leg bones caused by shrapnel or bullets, minimising internal bleeding.  
36. Who discovered blood groups?  Austrian Karl Landsteiner in 1901.  American Ruben O enberg discovered O as the 

universal blood group in 1907. 
37. Who was the most famous neurosurgeon (brain surgeon)? Harvey Cushing, from the US. (Local anaesthetic, magnets to 

get metal fragments out). Who pioneered plasti  surgery?  Howard Gillies 
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Paper 2a: Henry VIII and his Ministers 

1. What year did Henry come to the throne?   1509 
2. In what areas did Wolsey carry out reforms? Justice, Enclosures – 1517, (failed in Parliament 1523), Finance - introduced 

subsidy (income tax), Domestic and political aspects of Royal Household – Eltham Ordnances 
3. Describe the successes of Wolsey’s Foreign Policy.  Treaty of London 1518, Universal peace, prestige for Henry and 

England; Field of the Cloth of Gold 1520; Treaty of More 1525, allies with France after being let down by Charles; Treaty of 
Westminster 1527, strengthened ties with France 

4. Describe 2 failures of Wolsey’s foreign policy.  War with France 1522-5, let down by Charles, very expansive; Treaty of 
Cambrai between France and Spain leave England isolated. 

5. What were the three main reasons for the fall of Wolsey?  Amicable Grant failure, Failure to secure annulment, Failure to 
build alliances in Europe (Charles V) 

6. What is Praemunire?  Treason by serving the Pope before the King. 
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11. Explain the 4 main reasons for Henry campaigning against the Catholic Church.  Succession, need for a divorce.  
Influence of Protestantism, Anne B, Tyndale’s book ‘The Obedience of the Christian Man,’ 1528 – Church to be ruled by 
Kings, not Pope.  Anti-Clericalism:  Poor quality of clergy, moral laxity, corruption of the Church courts.  Richard Hunne 
death/murder for not paying funeral fees.  Money paid to Catholic Church would come to him instead. 

12. Explain the following:  
a. The Act of Succession, 1534:   Marriage to C of A invalid.  Mary illegitimate.  Anne’s children inherit the throne. 
b. Act of Supremacy, 1534:   Henry, not the Pope, now head of English Church.  He could now decide on 

organisations, beliefs and key positions within the Church. 
13.  What 2 measures did Cromwell take to ensure loyalty to the king in 1534? Oath of Succession – Requirement to swear 

allegiance to Anne.  The Treason Act – Death to anyone denying Royal Supremacy. 
14. What Protestant reforms did Cromwell carry out? 

a. Act of Ten Articles July 1536, reduced sacraments, so was a step towards Protestantism. 
b. First set of Royal injunctions, Aug 1536, Priests ordered to speak in favour of Supremacy and Ten Articles. 
c. Bishops Book published July 1537, lessened importance of more Catholic beliefs. 
d. Second set of Royal injunctions Sept 1538, English bibles to be placed in churches, relics removed from churches. 

15. What statement of Catholicism did Henry issue in 1539?  Six Articles, which confirmed transubstantiation and purgatory. 
16. What were the stages of the Dissolution of the Monasteries?  Valor Ecclesiasticus  Cromwell’s Commission 1535, 

Visitations, first Act of Dissolution 1536, Second Act 1539. 
17. What four factors led to the Pilgrimage of Grace.  Religious:  North was mainly Catholic.  Social: Sick poor and travellers 

would lose out.  Political:  Northern nobility felt Cromwell was too powerful and hated him.  Economic:  1534 Subsidy Act, 
normally only collected in war still being collected in peace in 1536, poor harvests, opposition to Statute of Uses (1536 
land inheritance tax). 

18. How did Henry stop the Lincolnshire uprising? Sent a threatening message.  Dispatched a force of 3000 men. 
19. Who led the pilgrimage of Grace?  Robert Aske 
20. What happened?  The pilgrims gave Henry the Pontefract Articles made 24 demands, including that the Catholic Church 

be retained, restore the Pope as head of the Church, legitimacy of Mary restored, reverse Dissolution.  Henry promised to 
honour them, but in the end had 178 pilgrims executed. 

 
 

 

T
he

 R
ef

or
m

at
io

n 
an

d 
It

s 
Im

pa
ct

, 1
52

9-
40

 

6. What was Cromwell’s solution to the annulment problem?  To remove the decision from the Pope, and give it to the 
power to the King.  The Act in Restraint of Appeals in 1533, made England an Empire, no longer under any Papal control. 

7. What were the findings of the divorce hearing in May 1533?   Original papal dispensation invalid, never been a legal 
marriage, Henry’s secret marriage to Anne (Jan 1533) was legal. 

8. Explain why Anne was executed. She failed to provide Henry with a male heir. Henry believed God disapproved of the 
marriage. He fell out of love with her personality – her quick, sharp mind and assertive personality began to irritate him. 
Henry began to fall for Jane Seymour (helped to prominence by conservative courtiers such as the Duke of Norfolk) 

9. Explain 3 ways in which Cromwell reformed Henry’s government.   Reform 1:  The Royal Council – simplified and 
professionalised to become the Privy Council, consisting of professional administrators and lawyers.  Reform 2:  
Strengthened the Council of the North.  Reform 3:  Act of Union 1536 – Wales comes under English law and Parliament 

10. Explain 2 reasons why Cromwell fell from power.  Failed marriage to Anne of Cleves (Jan 1540) (alliance no longer 
needed, as Francis and Charles had fallen out, Henry not too keen on her Protestant alliances.  The influence of the Duke 
of Norfolk (Catholic, hated Cromwell for his low birth, angry about Cromwell being made Earl of Essex, spread rumours 
that Cromwell dithering in securing the divorce of Anne (untrue)). 
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Paper 2b: The American West c1835-c1985 
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28. What did the US government offer the Sioux for the right to mine the Black Hills in 1874? $6 million OR $400,000 per yr. 
29. How did the Sioux and Cheyenne react? Left their reservations, raids against prospectors.  The govt ordered Indians back 

to reservations  Dec 1875. 
30. What happened at the Battle of Little Bighorn?  200 soldiers vs 2000 Indian warriors, all soldiers massacred. 
31. List 4 impacts of Custer’s defeat for the Native Americans.  Increased pressure on government to act against the Indians; 

Pains Indians were to be kept on their reservations; Previous treaties could be ignored; Indians threatened with 
starvation, so had to move to smaller reservations; Military control of plains by US government. 

32. Who was the leader of the Exoduster Movement and what did he do? Ben ‘Pap’ Singleton, moved to Kansas in 1873, 
encouraged other ex-slaves to follow in 1879, 40,000 followed with a year.  False rumours of free land and $500 start-up 
money resulted in failure and disillusionment.  

33. What were the Land Rushes?  Indian lands freed up by the Dawes Act 1889, a series of land rushes, each claim was 160 
acres.  First rush in 1889, last one in 1895, 8 million acres given away. 

34. Outline the Johnson County War.  Ranchers (The Wyoming Stock Growers Association) put 70 homesteaders on a death 
list.  22 Texas gunmen hired, defeated by Red Angus and a posse of 40, along with 300 angry residents. 

35. What happened to the buffalo? [2]  S Plains: 1872-4, 4 ½ million killed by hunters. N Plains:  All killed between 1880-3 
36. List 4 ways in which the US government controlled the Indians towards the end of the period. Reduced sizes of the 

reservations; Took power away from chiefs by creating special councils, who were threatened and bribed; Government 
agents rewarded good behaviour, and created Indian police; Educated children to give up their culture, and they were 
punished if they spoke their language etc. 

37. What was the Dawes Act?  A Homestead Act for Indians (160 acres per family, 80 for single males, 40 for orphaned U18 
children) 
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1. List two aims of the US Govt to address the growing conflict with Plains Indians? [1] Separation and Assimilation 
2. What happened in 1830? [1]  The Indian Removal Act, President Andrew Jackson 
3. What happened in 1834?  The Trade and Intercourse Act, creating the Permanent Indian Frontier 
4. What were its terms?  Gun and alcohol, whites not allowed to settle on Indian lands, US Army police the frontier  
5. What Act caused the Southern Plains Indians to move onto reservations?  The Indian Appropriations Act 1851. 
6. What happened in 1849? The California Gold Rush 
7. Where did Brigham Young take the Mormons?  Salt Lake, 1847-8,  using excellent Organisation, Training, Planning 
8. List three things they did to help build their community once they had arrived.  Irrigation, Variety of settlements utilising 

nat resources, variety of produce (crops, minerals, timber etc) 
9. List 3 main problems with early farming on the Plains.   Too few trees, too little rainfall, extreme climates. 
10. List four problems with the Fort Laramie Treaty 1851.  Choosing representatives, attendance, agreeing boundaries, 

translation difficulties. 
11. List 2 things the government agreed to. Protect Indians, pay 450k per year 
12. List 2 problems with the treaty.  Lack of power of chiefs, lack of understanding, boundaries not maintained 
13. List 4 crimes that prevailed in the West.  Claim jumping, social unrest, theft, murder, alcohol issues, racial crimes 
14. What were set up to keep the peace and what were the problems? Vigilance committees, paid by the highest bidder, no 

answerable to law. 

 15. What were the details of the Homestead Act?  1862, 160 Acres, $10 to register, live there for 5 years, build a house, 5 
acres of crops, buy for $30. 

16. Details of the Railroad Act? 1862, Union Pacific and Central Pacific Companies, met in the middle.  Built 1863-69. 
17. What the rail companies get? $16,000 per mile loaned by govt, 120m right of way either side, 12km blocks on either side 
18. Why was it more successful than the Homestead Act?  Companies had to sell land to make profit, created Bureaus of 

Immigration across Europe. 
19. What improvements helped early settlers?  In 1854, self-governing windmills, metal blades added 1870, Barbed wire 

1874, Sulky plough (steel) 1875, Turkey red seeds 1873. 
20. What was the sequence of progress for the cattle industry?  1866, Goodnight Loving Trail, first cattle drive; 1867, Joseph 

McCoy sets up Abeline, the first cow town, John Illif develops the first big ranch, breeding Texas cattle with existing 
herds.  This created Open Range, and Cattle Barons. 

21. Give 3 reasons why Open Range ended.  Less demand, winter 1886-7, drought of 1883, smaller ranches more profitable 
22. What did the US government promise when Native Americans moved onto reservations?  They would lose no more 

land, protection from whites, payments, food, livestock and farming equipment. 
23. What was the early reservation policy known as?   Policy of Concentration, after 1868 The Small Reservations Policy 
24. List 3 problems Little Crow encountered after ageing to move onto a reservation.  Forced to pay back $200,000 to 

traders, not enough food on reservations, corrupt officials supplying rotten food etc, settlers taking reservation lands. 
25. Give two reasons why Little Crow decided to rebel when he did. Civil War, so less troops to stop him.  People starving, 

eating grass. 
26. What did Col John Chivington do in 1864?  Murdered some 130 men, women and children at the Sand Creek Massacre. 
27. What angered Red Cloud?  Prospectors using the Bozeman Trail through Sioux hunting grounds, after gold had been 

discovered in Montana.  In the end, fighting occurred between 3000 Indians vs 700 soldiers, Fort Laramie Treaty 1868. 
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Paper 3 – Weimar and Nazi Germany 1918-39 
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14. Hitler joined the DAP in 1919.  What did it change into within 2 years?  The NSDAP, known as the Nazi Party 
15. What document outlined the manifesto of the NSDAP (Nazi Party)?  25 Point Plan 
16. List the reasons for the Munich Beer Hall Putsch. Stab in the back – resentment of the Weimar government, Increased 

numbers of the NSDAP – 50,000 members by 1923, Mussolini’s successful far right fascist party in Italy, Punishment by 
French via the invasion of the Ruhr to get coal 

17. Long-term impacts?  Publicity for Hitler, Change of strategy from violence to politics, Mein Kampf, Growing popularity of 
NSDAP despite ban 

18. List four views expressed by Hitler in Mein Kampf? Nationalism, Socialism, Totalitarianism, Traditional German Values 
19. Give two reasons why the NSDAP had limited support 1923-9. Economic recovery under Stresemann, better 

international relations, Hindenburg President. 
20. What shook the financial world in 1929?  Wall Street Crash, Oct 1929 
21. Give two reasons why the SA helped the Nazis increase support? Nazis look strong.  Disruption of opposition 
22. What did Hitler promise the people? Restore law and order, Scrap Versailles. 
23. What did Hindenburg and von Papen agree that appointing Hitler as chancellor would help avoid? [1] A military 

dictatorship under Von Schleicher. 

 

1. Who was the Emperor of Germany in 1918?   Kaiser Wilhelm, who  Abdicated and fled to Holland on 10 November 
2. Who came to power at the end of WW1?  Social Democratic Party, biggest party in Parliament, led by Friedrich Ebert 
3. What were the key terms of the Treaty of Versailles?  Land, Army, Money, Blame. (LAMB) 
4. How much money did Germany have to pay in reparations? £6.6 billion  
5. Name right wing and left wing political uprisings.  Kapp Putch,  Spartacist Revolt (Karl Liebknecht and Rosa Luxemburg). 
6. How many political deaths were there between 1919 and 1922? [1] 376, including Matthias Ertzberger, who signed the 

treaty of Versailles 
7. Why did France invade the Ruhr?  Germany stopped send coal from the Ruhr 
8. What was the result?  Crippled Germany, as the area contained 80% of German coal, iron and steel reserves. 
9. What was the role of Gustav Stresemann from 1923-29?  Foreign Secretary, introduced the Rentenmark a new currency. 
10. What were the two key terms of the Dawes Plan in 1924? Reparations temporarily reduced to £50 million per year;  US 

banks loan to German industry $25 billion, 1924-30 
11. What treaty was signed in 1925?  Locarno Pact 
12. What pact was agreed in 1928? Kellogg-Briand, 62 countries signed it, promising not to go to war again 
13. List 5 areas in which life improved under the Weimar Republic, 1924-9. Unemployment fell, Wages rose by 25%, More 

houses built, War veterans received pensions, Better education. 
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36. What medal did the Nazis create to encourage childbirth?   Mother’s Cross ( Br 4-5, S 6-7, G 8, the Lebensborn project)  
37. What was created to encourage marriage?  Law for the Encouragement of Marriage 1933 (loans of up to 1000 marks) 
38. Name 3 specific areas focused upon by youth groups for boys.  Political, Physical, Military, Character 
39. What were the 3 youth groups for boys? Pimfe  (6-10), Deutsche Jungvolk (10-14) Hitler Jugend (14-18) 
40. What was the girls youth organisation called? League of German Maidens 
41. What does RAD stand for in English? [1] National Labour Service 
42. List 2 ways in which the Nazis legitimately reduced unemployment Rearmament, Armed Forces, Public works 
43. Describe 3 ways in which the Nazis concealed the real numbers of unemployed. Women, prisons, RAD, changing stats. 
44. What did Hitler set up instead of trade unions?   DAF (Labour Front) 
45. What was the aim of Nazi ‘racial hygiene.’  Selecting Aryan parents to make the German race better and purer 
46. What did the Law for the Prevention of Hereditary Disease Offspring do? Compulsory sterilisation for mentally ill, 

deformed, epileptic, deaf or blind  
47. What was the T4 programme?  Babies with severe mental of physical disabilities to be killed by starvation or lethal drugs.  

Children up to 17yrs old included, over 5000 killed this way. 
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24. What month and year did Hitler become chancellor? Jan 1933 
25. What happened on 27 Feb 1933?  Reichstag Fire, which made the communists look bad, by setting up van der Lubbe. 
26. How did Hitler change the constitution of Germany in March 1933?   The Enabling Act 
27. How did Hitler get rid of internal opposition?  The Night of the Long knives, 30 June 1934 (400 people killed). 
28. What were the 3 key elements of Nazi state control?  The SS (Protection squads, up to 240,000 in 1930s). The SD 

(Uniformed Secret Service). The Gestapo (Plain clothes, arrested 160,000 in 1939 alone!). 
29. How did the Nazis control the legal system?  

• Control of judges via the National Socialist League for the Maintenance of the Law. 
• Control of the courts via the People’s Court (No right to appeal, more death sentences (534 between 1934-9)). 

30. What did he do with the Protestant Church? Created the Reich Church in 1936 
31. Who was in charge of Nazi Propaganda? Joseph Geobbels (In charge of Censorship, Propaganda, Arts and Culture). 
32. Which 3 key areas did the Nazis influence in order to control the attitudes of the German people? What did the Nazis set 

up in 1933 to control the arts and culture? Reich Chamber of Culture 
33. Name 2 youth opposition groups. Edelweiss Pirates and Swing Youth 
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Numbers 
Square: the number you get when you multiply a 
number by itself twice. 
Cube: the number you get when you multiply a 
number by itself three times. 
Prime: Has two factors itself and 1. 
Factor: numbers you multiply together to get anoth-
er. 
Multiple: a number that appears in the times time 
of another. 
Odd: A number not in the two times table.. 

 

Order of operations 
Brackets () 
Indices x² 
Division ÷ 
Multiply × 
Add + 
Subtract - 

Averages 
Mean: Don’t be mean share it out! 
Mode: Most common. 
Median: Middle number when in or-
der. 
Range: Difference between biggest 
and smallest  

Correlation 

 

Symbols 
< Less than 
> Greater than 
≤ Less than or equal to 
≥ Greater than or equal to 
≠ Not equal to 
≡ Identity 
∴ Therefore 
θ Angle 
∞ Infinity 
π Pi 

Measurement Metric Imperial 
Length mm/cm/m/km ft/in/yards/miles 
Volume ml/l pint/gallon/fluid ounces 
Weight mg/g/kg ounces/pounds/stones 

Metric & Imperial 

Bearings 
From north 
Clockwise 
3 figures 

Unit conversion 
1kg = 1000g 
1km = 1000m 
1m = 100cm 
1cm = 10mm 
1l =1000ml 

Areas 
Rectangle: A=lw 
 
Circle: A=πr² 
 
Triangle: A=1/2 bh 
 
Trapezium: A=1/2 (a+b) h 

Perimeter 
Length around the outside of a shape 
Rectangle: P=2w+2l 

 
Circle: C=2πr or C=πd 

Types of angles 
 
Corresponding 
 
 
Alternate 
 
 
Vertically opposite 

69



 

Laws of indices 
Multiplication: x  × x =x  
Division: ÷ =  
Brackets: ( ) =  
Power of zero: =1 

Surds 
a× a=a 
( / )= /  

pecial Triangles 

P ha ra  
a²+b²= ² 

Trigonometry 
 
For right angles triangles: 

           
SOH CAH TOA 
 
 
 
 

For non-right angled triangles 
 
Cosine Rule: a²=b²+ ² 2b   A 
 
Si- ne Rule: a/  A =b/   

= /  C 
 
 
 
 
 
Area of triangle: A=1/2 ab  C 

Mathematics GCSE Examinations:  
 

Paper 1 — 1 hour 30 minutes  - non-calculator 
 

Paper 2 — 1 hour 30 minutes—calculator 
 

Paper 3 — 1 hour 30 minutes—calculator 
 

“Those with A level Mathematics earn on average 10% more 
than those without” 

 

Loci 
Locus: a path an object takes 

Types of triangles 
Equilateral: - all the same 
 
 
Scalene: none the same 
 
 
Isosceles: two lengths/angles the same 
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The	Tune	
	

Musical	
Punctuation	 The	Volume	 The	Speed	 Organisation	

of	Sections	
Note	

Combinations	
Instruments	and	

Ensembles	

Pattern	of	
Beats	and	

Rests	

Layers	of	
Music	

Melody	
Key	Word	 Definition	
Register	 High	or	low	
Range	 Distance	between	

highest	&	lowest	note	
Conjunct	 Moving	in	small	steps	
Disjunct	 Moving	in	big	leaps	
Chromatic	 Using	ALL	the	notes	of	

the	keyboard	
Ostinato	 A	repeating	pattern	
Sequence	 A	pattern	that	repeats	

but	moves	up	or	down	
in	pitch	each	time	

Imitation	 One	instrument	
copying	another	

Answering	
Phrase	

When	one	instrument	
plays	a	short	
unfinished	melody	
(question)	and	
another	answers	it	

Improvisation	 Making	it	up	as	you	
go	along	

Articulation	
Key	Word	 Definition	
Staccato	 “bouncy”	notes	
Legato	 “smooth”	notes	
Accent	 slightly	louder	note	
Tenuto	 slightly	longer	note	
Trill	 Rapidly	alternating	

between	two	notes	
Acciccatura	 Squeezing	a	note	

in	quickly	just	
before	another	one	

Syllabic	 When	a	singer	
sings	one	note	per	
word/syllable	

Mellismatic	 When	a	singer	
sings	lots	of	notes	
on	one	
word/syllable	

Dynamics	
Key	Word	 Definition	
Forte	 Loud	
Piano	 Quiet	
Mezzo	Forte	 Medium	Loud	
Mezzo	
piano	

Medium	Quiet	

Fortissimo	 Very	Loud	
Pianissimo	 Very	Quiet	
Crescendo	 Gradually	

getting	louder	
Diminuendo	 Gradually	

getting	quieter	
Sforzando	 Suddenly	very	

loud!	

Tempo	
Key	Word	 Definition	
Presto	 Very	Fast	
Allegro	 Fast	
Andante	 Walking	Pace	
Adagio	 Slow	
Lento	 Very	Slow	
Accelerando	 Gradually	

getting	faster	
Rallentando	 Gradually	

getting	slower	
Rubato	 Performer	

choosing	
tempo		

Instruments	
Key	Word	 Definition	
Orchestra	 Largest	Classical	

ensemble	
Soprano	 Highest	female	

voice	
Alto	 Lower	female	

voice	
Tenor	 Higher	male	voice	
Bass	 Lowest	Male	voice	
Falsetto	 Vocal	technique	–	

singing	higher	
than	usual	range	

Pizzicato	 Plucking	strings	
Arco	 Bowing	strings	
Mute	 Brass	dampener	
Glissando	 Sliding	up	or	

down	between	
notes	

Rhythm	
Key	Word	 Definition	
Pulse	 The	beat	
Syncopation	 OFF	beat	
Tied	notes	 2	notes	joined	

together	
Triplets	 3	notes	in	the	

space	of	2	
Swing	 Unequal	pairs	

of	notes	
Simple	time	 Main	beat	is	

crotchet	
Compound	
time	

Main	beat	is	
dotted	
crotchet	

Anacrusis	 A	“lead	in”	

Harmony	
Key	Word	 Definition	
Consonant	 “Pleasant”	notes	
Dissonant	 “Clashing”	notes	
Major	Key	 “Happy”	notes	
Minor	Key	 “Sad”	notes	
Chromatic	 ALL	different	notes	
Drone	 One	note	held	
Pedal	 One	note	repeated	
Chord	 2	or	more	notes	

together	
Cadence	 Collections	of	

chords	commonly	
used	together	(4	
types:	perfect,	
imperfect,	plagal,	
interrupted)	

Structure	
Key	Word	 Definition	
Binary	 2	sections	(A	B)	
Ternary	 3	sections	(A	B	A)	
Rondo	 a	section	that	keeps	

coming	back	(A	B	A	C	
A	D	A)	

Sonata	 3	sections	(exposition,	
development,	
recapitulation)	

Theme	&	
Variations	

A	main	theme	repeats	
but	changes	slightly	
each	time	

12	bar	blues	 12	bar	long	chord	
progression	

Verse	 Pop	-	tells	story	
Chorus	 Pop	–	main	

theme/message	
(repeated)	

Bridge	 Pop	–	provides	
break/change	

Intro/Outro	 Pop	–	beginning	&	
ending	(fade)	

Texture	
Key	Word	 Definition	
Monophonic	 Single	line	of	music	for	soloist	
Homophonic	 Usually	a	main	melody	and	chordal	accompaniment	
Polyphonic	 Two	or	more	melodies	played	together	–	weave	in	and	out	
Call	&	Response	 One	performer	(Leader)	Calls	–	a	group	responds	
Unison	 More	than	one	instrument	performing	the	same	thing	at	same	time	
Soloist	(Lead)	 The	lead	performer	–	usually	plays	the	main	melody	
Acompany	 Music	performed	alongside	a	melody	as	support	
Canon	(Round)	 A	melody	in	one	part	is	copied	by	another	shortly	after	so	they	overlap	
Walking	Bass	 Continually	moving	bass	line	–	always	on	the	beat	and	mainly	conjunct	
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Set	Works	–	2	pieces	definitely	on	the	Exam!	
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KEY	SIGNATURES	

																	With	sharps	(♯)		 	 	 	 										With	flats	(♭)	
	

	

	

	

	

	

	

	

	

DEGREES	OF	THE	SCALE	(in	C	Major…)	

	

CADENCES	
	

	
Perfect	

	

 
V – I 

	
	
	
	
	 FINISHED	

	
Plagal	

	

 
IV – I 

	
	
	
	

	
Imperfect	

	

 
I – V… 

	
UNFINISHED		

Interrupted		
	

 
V – ?… 
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aro ue	 ra	

	

lassical	 ra	 Romantic	 ra	
	

	

	 	 	
	

	

	 	 	
	

	

	 	 	
	

Ø ach	
Ø Handel	
Ø Scarlatti				

											

																Bach																						Handel	

Ø Mo art	
Ø Haydn	
Ø eetho en	

	

									Mozart																													Beethoven	

Ø Schu ert	 	Schumann	
Ø hopin	 	 is t	
Ø rahms	

Schubert																								Chopin												
	

§ Decorated	melodies		
(trills 	acciaccaturas 	
mordents	etc )	

	
§ Sequences	melodies	

	
§ Counterpoint	

	
§ Terraced	dynamics	

	
§ Sacred	(religious)	lyrics	

	
§ arly	development	of	

musical	structures	
										(dance	suites	&	sonatas)	
	

§ Mechanical 	tone	
	

	
§ Well	balanced	melodies	

(question	&	answer)	
	

§ Melody	dominated	
homophony	te ture	

	
§ Gradual	dynamic	changes	

	
§ Story driven	operatic	lyrics	

	
§ tended	&	better	

developed	structures		
								(symphony	&	concerto)	
	
§ legant 	tone	

	
§ tremely	comple 	and	

challenging	(virtuosic)	melodies	
and	solo	parts	

	
§ Lush	Harmony	&	Soundscapes	

	
§ treme	dynamics	to	convey	

mood	or	passion	
	

§ ationalism	in	lyrics	
	

§ Additional	new 	comple 	and	
lengthy	structures	

						(rhapsody 	nocturne 	song	cycle)	
	

§ Melancholy 	tone	

	
§ Small	instrument	groups	

(chamber)	
	

§ Harpsichords	
	

§ Violins	&	early	strings	
	

§ Flutes	&	recorders	

	
§ More	comple 	

instruments 	French	horn 	
clarinet 	timpani	

	
§ Medium	size	orchestras	

with	traditional	 	sections	
	

§ More	standardised	
ensemble	groups		

												(e g 	string	quartet)	
	

	
§ Highly	professional	elite	musicians	

much	more	common		
	

§ tremely	virtuosic	music	written	
to	demonstrate	skill	
	

§ Huge	Orchestras	full	for	
spectacular	concerts	

	

Ø
Ø
Ø

Ø
Ø
Ø

										

Co
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rs
	

§ Small	
(chamber

§ Harpsichord

§ ViolinsIn
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§Fe
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Fitness	and	training

Health	 – a	complete	 state	of	physical,	social	and	mental	well-being.

Fitness	– is	the	ability	to	meet	the	demands	of	your	environment

Health related	
fitness	
components

DEFINTION TEST METHOD	OF	TRAINING SPORT	EXAMPLE

CV	ENDURANCE The	ability	of	the	heart	
and	lungs	to	supply	
oxygen	to	the	body	for	
long	periods

The	Multi-stage Fitness	
Test	(Bleep	 test)

Continuous	training
Fartlek	 training
Long	Interval	 training	–
2x5X800m

A	marathon	runner needs	
a	constant	supply	of	
oxygen	for	26.4	miles

LOCAL	
MUSCULAR	
ENDURANCE

The	ability	of	a	muscle/s
to	work	for	long	periods	

The 1	min	sit-up	test
The	1	min	press-up	test

Circuit	training
Weight	 training	– low	
weight/high reps

A	rower	needs	to	move	
their	arms	and	legs	
repeatedly	 throughout	a	
race.

STRENGTH The	amount	of	force	a	
muscle	can	exert	against	
a	resistance

The	hand	grip	test
The	1	rep	max	test

Weight	 training	– High	
weight/low	 reps
Circuit	training

A	weight	 lifter	holding	a	
weight	above	their	head.

FLEXIBILITY The	 range	of	motion	
(ROM)	at	a	joint

The	sit	and	reach	test Dynamic stretching
Passive/PNF	stretching

A	gymnast	performing	a	
split	move

BODY	
COMPOSITION

The	percentage	of	body	
weight	which	is	fat,	
muscle	and	bone

The	skin	calliper	test Weight	 training	for	
muscles	mass
Nutrition to	guide	ideal	
weight

A	swimmer	needs	a	 lean	
body	to	be	streamlined

Skill	 related	
fitness

DEFINITON TEST METHOD	OF	TRAINING SPORTING	EXAMPLE

POWER The	ability	to	perform	
strength	performances	
quickly

The	vertical	 jump
The	standing	long	jump

Plyometrics – explosive	
jumping	over	a box

A	shot putter	using	al	out	
effort

SPEED The	ability	to	put	body	
parts	into	motion	quickly

The	30m	sprint	test Short	interval training	
3x5x20m
SAQ	-

A	player sprinting	to	win	
the	ball

AGILITY The	ability	to	change	the	
position	of	the	body	
quickly	and	control	the	
movement

The	 Illinois	agility	test SAQ	– dodging	
poles/stepping through	
ladders/mini	hurdles

A	player	dodging	a	
defender	– side-step	in	
rugby

COORDINATION The	ability	to	use	two	or	
more	body	parts	
together

The	alternate	ball	
throw	test

Activity specific	drills-
Nets	practice	for	a	
bowler/batter

A	badminton	player	using
their	 legs	to	move	and	
their	arms	to	hit	the	
shuttle

BALANCE The	ability	to	maintain	
the	body’s	centre	of	mass	
above	the	base	of	
support

The	standing	stork	test Core/body strength	
exercises
Balance board

A	gymnast	performing	a	
routine	on	the	beam

REACTION TIME The	 time	 taken	to	
respond	to	a	stimulus

The	 ruler	drop test Activity	 specific	drills	– a	
goalkeeper	 routine	drill

A	sprinter	reacting	 to	the	
gun

PRINCIPLES OF	TRAINING

SPECIFICTY The methods	must	be	specific	to	the	sport

PROGRESSION Gradual increase	in	difficulty

OVERLOAD Make	 the	body	work	harder	(FID)

REVERSIBILITY Avoid	a	long	break	as	training	will	be	lost

TEDIUM Avoid boredom	through	variety	 (variance)

FID FREQUENCY (HOW	OFTEN)	INTENSITY	 (HOW	HARD)	
DURATION	(HOW	LONG)

TRAINING ZONES

MHR Maximum	heart	 rate	=	220-age

Aerobic	training	zone 60-80%	of	MHR

Anaerobic	training	
zone

80-90% of	MHR

A	16	year	old	distance	runner	will	need	 to	train	between	60-
80%	of	their	MHR	during	training.	This	would	be	between	
122-163	bpm.
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Advantages Disadvantages
For	athletes
Better	performance	– state	of	the	art	
equipment;	 better	medical	care;	
improved	kit	is	more	comfortable,	more	
efficient	 and	safer;	

Invades	privacy;		availability	and	cost	–
makes	sport	and	success	 exclusive	to	
wealthy	people	and	countries;	

For	officials
decisions	 and	scoring	are	more	reliable	
and	accurate;	there	is	increased	
confidence	 and	trust	in	officials

Slows	the	game;	not	available	at	all	levels	
of	 competition;	no	longer	trust	people’s	
decisions;	 undermines	 respect	for	
officials’	 knowledge	and	expertise;	

For	spectators
More	engaged	in	the	sport;	more	
informed	 about	rules,	players	etc.;	have	
a	direct	link	to	athletes	

Detracts	from	actual	play;	reduces	the	
atmosphere	at	live	events;	

For	sport	in	general
Increases	participation;	leads	to	more	
coverage	and	revenue;	adds	glamour;	
improves	safety

increases	costs	to	sports	and	
participants;	sponsors	more	interested	in	
technology	than	sport	or	athletes		

Psychology	of	sport

Stages	of	learning
COGNITIVE ASSOCIATIVE AUTONOMOUS

BEGINNER INTERMEDIATE ADVANCED

• inconsistent
• Many	mistakes
• Lots	of	 support
• Visual	guidance	

important
• Repitition (fixed	

practice)
• Positive	

feedback
• Whole-part-

whole	practice

• Becoming	more	
consistent

• Understands	
the	skill

• Fewer	mistakes
• Concentrate	for	

longer
• Developing	

internal	
feedback

• Part	practice

• Consistent
• Effective
• Understands	

requirement	of	
the	skill

• Minimum	 effort	
needed

• Adapts
performance

• Good	 decision	
making

• Whole	practice

Characteristics	of	skill

Types	of	practice Types	of	feedback

Goal	setting:	 gives	direction,	 focus,	motivates,	monitors	
progress	and	shows	success.

Technology	 in	sport

Types	of	guidance

Visual Gives	a	clear	picture	of	what	to	do	–
demonstrations/video

Verbal Gives specific	points	to	focus	on	–
instructions	on	technique/tactics

Manual Helps	to	develop	intrinsic feedback	–
being	physically	guided	or	supported

Mechanical Gives confidence	and	safety	– could	be	a	
float	in	swimming	or	a	harness	in	
trampolining/climbing

Effective Efficient Responsive

Accurate
Consistent
Control
Confidence

Technique
Fluent
Aesthetic

Decisions
Adaptive

Visual

Whole Part Fixed Varied
complete	 skills breaking	

skill	into
parts

method	
used	for
closed	 skills

method	 used	
for
open	 skills

skill	cannot	be
broken	down

complex	
skills

action	is	
repeated,
self	paced

changing	
situations,
can	be	self	 or
externally	
paced

performer	
feels	for
the	whole	skill,
externally	
paced

motivating,	
allows
focus

conditions	
remain	the
same	and	
basic

apply	skills	in
different	
contexts

INTRINSIC EXTRINSIC
• Felt	by	the	

performer
• Landing	on	 a	

mat	in	
gymnastics

• Holding	a	
racket	properly

• Holding	ball	
properly

• All	use intrinsic	
feedback

Knowledge	 of	
results

Focuses on	the	
score,	time,	
position	or	
outcome	 achieved	
• Goal	scored
• Time	run
• On	the	

podium
• PB

Knowledge	 of	
performance

Focuses on	how	
well	the	athlete	
performed

• Technique
• Positioning
• Tactics
• Process	

orientated

specific

measurable

Achievable
Agreed

Realistic
Recorded

Timed	 Specific	 – state	exactly	what	
will	need	to	be	done			
Measurable	– be	clear	what	
success	will	look	like
Achievable/Agreed	– know	it	is	
possible/make	 sure	others	
share	it,	e.g.	coach,	team
Realistic/Recorded	– know	it	is	
practical;	steps	can be	taken	to	
do	it/write	it	down
Timed	– state	when	it	will	be	
achieved	

Mechanical

method	 used	 INTRINSIC

AUTONOMOUS

Effective
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Physical Education
Knowledge

vvvv

Humerus

Femur

Tibia

Fibula

Ulna
Radius

Gastrocnemius

Quadriceps

Pectorals

Hamstrings

Gastrocnemius

Tricep

Bicep

Deltoids

Classification of Joints
Pivot- Neck- Flexion/Extension –Heading
Hinge – Knee/Elbow/Ankle – Flexion/Extension/Plantar Flexion – Kicking/Landing
Ball and Socket – Shoulder/Hip – Abduction/Adduction/Rotation/Circumduction – Bowling/Side kick

Agonist

Antagonist

Hamstrings

Muscle Types
Cardiac-Voluntary-Involuntary

Muscle Fibres
Type I    Type II
Marathon   Games      Energy Systems Creatine Phosphate

Anaerobic
Lactic Acid
Anaerobic Aerobic

Alternative Names ATP-PC Anaerobic glycolysis
Aerobic Glycolysis

Fuels Used
Creatine Phosphate stored 

in muscles Carbohydrates stored as 
glycogen in muscles

Carbohydrates-preferred 
fuel during exercise

Duration Short 10s Short/medium 60-90s 2 minutes +
Intensity High Intensity exercise High Intensity activity Medium

Examples

Athletics Field events
Tennis serve

Vault
Golf shot

200m-400m
50m swim

Extended tennis rally

10,000m race
Marathon

2000m rowing event

Limiting factors Depletion of 
phosphocreatine stores Production of lactic acid Depletion of glycogen stores

Waste Products Nil Lactic Acid Carbon Dioxide Water

Benefits link to 
component of fitness

Muscular Strength
Power
Speed

Power 
LME 

Speed

CV endurance
Recovery in anaerobic types 

strength, power

Energy Systems

Respiration at Rest/Exercise
Tidal Volume = normal air
inspired/expired  Increases during 
exercise
Vital Capacity = volume of air that
can be forcibly expired following large
inspiration

Gaseous exchange and 
diffusion

Oxygen breathed in moves from an 
area of high concentration in the 
lungs to an area of low concentration 
in the capillaries.

Alveoli assist gaseous exchange when 
supporting aerobic exercise

Functions of the pulmonary 
circulatory system

Transport de-oxygenated blood from 
the heart to the lungs

Re-oxygenate the blood through
gaseous exchange in the lungs

Remove carbon dioxide from the 
blood at the lungs

Return oxygenated blood to the heart

unctions of the pulmonary 

Functions of the systemic 
circulatory system

Transport oxygenated blood from the 
left side of the heart to the muscles

Supply nutrients to the working muscles

Transport de-oxygenated blood from 
the muscles back to the heart

Remove waste products carbon dioxide
and lactic acid from the muscles

Regulation of body temperature. When 
exercising temperature increases. This is 
controlled by increasing blood flow to 
the skin for heat to be released.

Respiratory 
System

Cardiovascular 
System

Cardiac and 
Respiratory 
Values

Heart rate
bpm

Stroke Volume
ml

Cardiac output 
l/min

Breathing 
frequency 
b/min

Tidal Volume
ml

Minute 
ventilation 
l/min

At rest 70 80 5.6 12 500 6

Aerobic exercise 120 150 16.5 25 1000 25

Anaerobic 
exercise

180- 160 28.8 40 2500 100

Cardiac and 
Respiratory Values
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Physical Education
Knowledge

Physical
Comfortable posture and movement
Endurance, muscular strength and flexibility
Absence of disease
Social
Interaction with other people in teams/groups
A feeling of belonging
Developing relationships with others
Mental
Feeling of happiness
Good level of self-confidence
Motivation to complete tasks
Lack of stress

Health
As state of physical, mental
and social well-being, with 
the absence of disease

Benefits of HealthBenefits of Health

Physical
Reduced body fat
Strengthened heart, lungs 
and muscles
Ability to achieve physical 
tasks with ease
Social
Ability to deal with emotions
Experience of coping with
success and failure
Developing communication 
skills
Mental
Improved self-confidence
Good levels of motivation
Relief of Stress

Lack of stress

Benefits of HealthBenefits of Health

Physical
Reduced
Strengthened heart, lungs 
and muscles
Ability
tasks with ease
Social
Ability to deal with emotions
Experience
success
Developing communication 
skills
Mental
Improved self
Good
Relief of Stress

Short-term Effects of Exercise
Occur immediately when we begin exercise. The body has to respond to the 
change in activity level in order to meet the demands of the exercise.
Muscular-skeletal responses
This system requires impulses from the nervous system. They are stronger and more
frequent in the early stages of exercise. Due to the frequent contractions the body’s 
temperature increases due to friction. The increased heat and blood flow makes the 
muscle more elastic and increases the range of movement at the joint.
Cardio-vascular and respiratory responses
These systems work harder as the activity level increases. Supplying more 
oxygen and nutrients and removing waste products. Just before exercise starts 
we have an anticipatory rise caused by adrenaline. An increase in heart rate 
causes an increase in Cardiac Output. As the breathing frequency increases so 
does minute ventilation for more oxygen uptake and removal of carbon dioxide. 
Blood pressure increases as the blood moves quicker to the working muscles 
and back to the heart. Blood vessels will maintain the blood pressure and 
regulate body temperature through vasodilation and vasoconstriction,
Energy system responses
The intensity and duration will determine which energy system is predominately 
used. But all three contribute to the early stages of exercise.

Body System Adaption Type of Training 
(intensity/duration)

Muscular Hypertrophy increase in muscle size Weight: high intensity, short 
duration, low reps, heavy weights

Skeletal Bone density increases and bones become stronger High Intensity; impact

Cardio-
vascular

Reduced resting heart rate and blood pressure. As the heart and vessels 
become more efficient they don’t have to work as hard to transport the same 
amount  of oxygenated blood.

Continuous (endurance) in the 
aerobic training zone.

Cardio-
respiratory

Increase in minute ventilation and decrease in breathing frequency, leads to 
increased ability to take in more oxygen and remove more carbon dioxide.

75-80% max heart rate, working at 
steady state for prolonged periods

Energy 
systems

More blood vessels transport and diffuse oxygen, carbon dioxide and lactic 
acid (increased capillarisation of muscles and lungs); therefore fatigue is 
offset.

Anaerobic threshold for prolonged 
periods

Psychological Creation of a ‘feel good factor’ improved self-esteem and self image; sense of 
achievement; potential social benefits

Any exercise

Long term effects of exercise

Neck
Flexion
Extension

Ankle
Plantar Flexion
Dorsiflexion

Elbow
Flexion
Extension

Lever systems

Energy Expenditure

The more intense and prolonged the activity the more energy used and potential weight loss. Link duration and intensity =winning formula

Sleep Rest Inactivity Light activity Moderate activity Strenuous activity
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PRODUCT DESIGN GCSE  

 PROPERTIES OF MATERIALS 
 Key Terms - Strength:  Elasticity:  Hardness: Toughness:  Brittleness: Durability:  Stability:  
 
TIMBER 

 
 

 
 

 

Hard Wood- Deciduous: grows slowly, over 
many decades (70 – 80 years). It is close 
grained, strong and expensive. Used in high 
quality furniture for its aesthetic qualities or 
buildings due to high strength. Eg. Ash, Oak, 
Mahogany, Teak, Birch, Iroko 
Soft Wood – Coniferous: grows quickly (20 
years). It is widely available and used in 
many applications including building (roof 
trusses, timber frames), cheaper furniture and 
paper making. Eg Pine, Spruce, Douglas Fir, 
Yew 
 

Process for drying timber 
Air and Kiln drying to reduce moisture content 
down to 12-18%, this shrinks but hardens the 
timber to make it suitable for making furniture 
and buildings 
Stock forms of Timber 
Rough sawn,     PSE (planed square edge).     
PAR (planed all round)      Dowel        
Mouldings 
 

JOINING WOOD – TRADITIONAL 
JOINTS and KNOCK DOWN 
FITTINGS 
KD fittings are used instead of 
traditional joints.  Knock-down 
fittings are those that can be put 
together easily, normally using only 
a screw driver, a drill, a 
mallet/hammer and other basic 
tools. They are temporary joints 
although many are used to 
permanently join together items 
such as cabinets and other pieces 
of furniture that are purchased in a 
flat pack. 
CNC is used to machine the timber 
and assembly is usually by the 
purchaser.  Low labour costs due 
to semiskilled workers unlike 
traditional cabinet making (highly 
skilled).  EG Modesty Block, Scan 
fitting (barrel and bolt), Cam 
fittings. 
 

Modesty Block KD. 

 

WOOD FINISHES: A finish is the surface coat applied to a material 
to protect and enhance its aesthetic (how it looks) properties. You 
need to be very specific about finishes in the exam. 
Staining: involves applying a water-based pigment (colour) to 
improve the look of the wood. 
Polyurethane Varnish: a tough, clear coating that seals the wood, 
but allows the grain to be seen. Used for outdoor furniture. 
Oil Based Paint: provides a waterproof seal for exterior woodwork 
– external doors, window frames etc 
Acrylic lacquer: Modern finish, wood can be dipped or sprayed.  
Very clear, hard wearing finish. 
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METALS 

     
   STOCK FORMS OF METALS                JOINING METALS 

Welding pieces of metal are melted along the joints, 
fusing together as they cool. Electric arc (MiG) or 
Tungsten Inert Gas (TIG for alloys)) and gas (oxy-
acetylene) are the main types. 
Bolts nuts, bolts and washers are used where a joint 
needs to be taken apart.  
Pop rivets enable you to complete the joint while only 
having access to one side of the work. They are usually 
used for joining thin sheets together 

 
 

MANUFACTURED BOARDS: Man-made 
boards are the most economical method of using 
wood products. They allow much bigger sheets to 
be produced than could be cut from a tree, are 
stable and free of defects (knots, splits etc).  They 
can be covered in a veneer (thin sheet) of more 
expensive material to improve their aesthetic 
qualities. Chipboard is often covered in a layer of 
thermosetting plastic to give the impression of a 
higher quality product. Kitchen worktops are a 
good example of this. 
Birch Plywood,   Chipboard,    Medium Density 
Fibreboard (MDF),    Block board,   Hardboard 

Birch Ply - multilayers Chipboard 

Blockboard Hardboard 

MANUFACTURING IN WOOD and 
MANUFACTURED BOARD 
Steaming and Laminating for 
creating curves.  Routering for 
cutting slots,rebates and finishing 
edges.  Lathe Turning for making 
timber round and creating bowl 
shapes. Machining with a circular 
saw and thicknesser planer to cut 
timber to size. 

Steam Bent Chair 

Source: Mined from open or underground mines.  Iron Ore to create steel.  Bauxite to create 
Aluminium    
Ferrous metals contain Iron and corrode when exposed to water and oxygen.  Steel is ferrous.  
Non-ferrous metals do not contain Iron eg Copper and do not corrode but oxidise. 
Aluminium: High strength to weight ratio, lightweight, easy to machine, can be anodised a colour 
– Planes, Cycles, car wheels. 
Mild Steel: strong, Malleable, can be welded, corrodes unless protected – Car bodies, Ships, 
Buildings, Bridges, Furniture. 
Copper: malleable, excellent electrical conductor, ductile (drawn into wire) – Pots pans, Water 
tanks, tubing 
Pewter: Low melting point. Can be cast into detailed shapes – Jewellery, tankards. 
High Carbon Steel: Brittle but extremely hard steel – Drill bits, Milling and lathe tools. 
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FINISHING METALS. 
Galvanizing - process of plating mild steel with zinc to 
prevent rusting. Eg. Steel fences, electricity pylons 
Plastic dip coating involves dipping a heated metal 
into thermoplastic powder, which melts to provide an 
attractive coating. Grips for hand tools. 
Cellulose and Acrylic based paints provides a 
waterproof seal for ferrous metals and also an attractive 
finish. Car bodywork. 
Anodizing involves staining the oxide layer of 
aluminum with a pigment to introduce colour and 
reduce oxidisation. Mountain bike parts. 

   PLASTICS (POLYMERS) 

 

 

 
 

METAL PROCESSES 
Casting, Die Casting: where metals 
are heated until liquid and poured 
into a Die. Eg Intricate/complex 
shapes such as cycle brakes, car 
wheels.  Extrusion: liquid metal if 
forced through a Die eg Aluminium 
window frames.  Forging: Hot metal 
(not liquid) is forced into a shape 
using force such as a hammer (horse 
shoe) or a drop hammer (car 
crankshaft) 
Press Forming – using hundreds or 
thousands of tons of hydraulic 
pressure to force sheet metal into a 
shape eg car body 
Deep Drawing – using a punch and 
die to shape sheet metal eg Coke 
Can.  Spinning: sheet metal is 
rotated on a lathe and a tool is used 
to press the metal against a former 
eg Light shades. 

Press forming – tooling and 
formed sheet metal (car 
inner wing) 

Thermoplastic These are altered by the application 
of heat. They can be heated and reset many times, 
making them suitable for recycling. Nearly all plastic 
products are made from thermoplastic materials. 
Polystyrene - Vacuum formed. Yoghurt pots etc 
Nylon - Injection moulded. Washers, nuts, bolts 
Polypropylene - Injection moulded. Bottle tops, 
Acrylic - Hand/CAM cut. Sales display. CD rack 
ABS - Injection moulded. Car bumpers  
PVC - Extruded. Drain pipes, Packaging 
PET - Blow moulded. Coke bottles, Water bottles 
HDPE - Injection moulded. Buckets, wheelbarrow 
LDPE - Blow moulded. Shampoo + hair gel packs, 
washing up bottles (fairy) 

Thermosetting plastics:  cannot be altered by heat once they 
are made, eg once an egg is boiled further heat will not soften it. 
Used where melting plastic would be dangerous. E.g. electrical 
plug sockets. Impossible to recycle. 
Polyester Resin: - Used for casting (pouring into a mould) Mixed 
with glass fibres to make fibreglass eg canoe/speed boat 
Epoxy Resin: - Adhesive (Araldite) for bonding wood to metal. 
Plastic to metal etc. 
Melamine: - Plastic coating for chipboard kitchen worktops 
Urea Formaldehyde: - Electrical components. Plugs, fuse boxes, 
light switches etc. Compression moulded 
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Remember this is not the whole of the course! 

PLASTIC PROCESSES 
Injection moulding – hot plastic 
chips are forced by pressure into 
a mould, for complex shapes eg 
TV remote, some mobile phones.    
Extrusion – Hot plastic forced 
through a die eg window frames.    
Injection blow moulding- hot 
plastic extruded into a Parison 
(tube of hot plastic) and blown 
outwards into the shape of a 
mould eg water bottles, Fairy 
washing up liquid.    
Rotational – Plastic Powder is 
heated inside a mould, for large 
hollow objects eg football, water 
tank.      
Calendaring – is a speciality 
process for high-volume, high 
quality plastic film and sheet, 
mainly used for PVC.  
Compression Moulding – A 
“slug” of plastic is heated in a 
mould and hydraulic pressure 
closes the mould to squash the 
thermosetting plastic into shape, 
like making waffles!. Eg light 
switch, plug sockets. 

SMART MATERIALS  
"Smart" materials respond to environmental stimuli.  
Depending on changes in some external conditions, "smart" 
materials change either their properties - mechanical, electrical, 
appearance, their structure or composition, or their functions.  
Photochromic materials change reversibly colour with changes in 
light intensity. Eg sunglasses that are clear when dark 
Thermochromic materials change reversibly colour with changes  
in temperature.  
Phosphorescent or afterglow materials produce light after they 
have been “charged” with light.  Eg watch face glows in the dark. 
Hydrochromic inks are those that change colour when they 
make contact with water. Eg plastic moisture tester is pushed into 
the soil alongside the plant to show when the soil is dry. 
Shape-Memory Alloys are metals that, after being strained, at a 
certain temperature revert back to their original shape. Eg Stent 
used in arteries that expand when heated by the blood. Mobile 
phone antennas, orthodontic braces and frames for glasses. Made 
from Nickel titanium alloy or NiTi for short!.   
PolyMorph: is a biodegradable polyester with a very low melting 
point of 60C.  Heated with just hot water and then moulded by 
hand or pressed into shape using a die. Once it cools it hardens 
into a hard nylon-like plastic.  Used to rapid prototype products 
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Command words: Science 

Balance: Students need to balance a chemical equation. 

Calculate: Students should use numbers given in the question to work out the answer. 

Choose: Select from a range of alternatives. 

Compare: This requires the student to describe the similarities and/or differences between things, not just 
write about one. 

Define: Specify the meaning of something. 

Describe: Students may be asked to recall some facts, events or process in an accurate way. 

Design: Set out how something will be done. 

Determine: Use given data or information to obtain and answer. 

Draw: To produce, or add to, a diagram. 

Estimate: Assign an approximate value. 

Evaluate: Students should use the information supplied, as well as their knowledge and understanding, to 
consider evidence for and against when making a judgement. 

Explain: Students should make something clear, or state the reasons for something happening. 

Give: Only a short answer is required, not an explanation or a description. 

Identify: Name or otherwise characterise. 

Justify: Use evidence from the information supplied to support an answer. 

Label: Provide appropriate names on a diagram. 

Measure: Find an item of data for a given quantity. 

Name: Only a short answer is required, not an explanation or a description. Often it can be answered with a 
single word, phrase or sentence. 

Plan: Write a method. 

Plot: Mark on a graph using data given. 

Predict: Give a plausible outcome. 

Show: Provide structured evidence to reach a conclusion. 

Sketch: Draw approximately. 

Suggest: This term is used in questions where students need to apply their knowledge and understanding 
to a new situation. 

Use: The answer must be based on the information given in the question. Unless the information given in 
the question is used, no marks can be given. In some cases students might be asked to use their own 
knowledge and understanding. 

Write: Only a short answer is required, not an explanation or a description. 
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To	calculate	the	size	of	objects	under	the	
microscope	you	will	need	the	following	formula:	

																																										Size	of	image	

	 	 												Magnification	
Size	of	real	object	=	

To	calculate	the	magnification	you	need	to	re-
arrange	the	formula:	

																																										Size	of	image	

	 	 												Size	of	real	object	
Magnification	=	

Cell	biology	keywords:	

• Diffusion:	The	movement	of	particles	in	a	gas	or	solution	from	an	area	of	high	concentration	
to	low	concentration	down	a	concentration	gradient.	

• Osmosis:	The	diffusion	of	water	through	a	partially	permeable	membrane	from	a	dilute	
solution	(high	concentration	of	water)	to	a	concentrated	solution	(low	concentration	of	
water)	down	a	concentration	gradient.	

• Isotonic:	Where	the	solution	has	the	same	concentration	both	inside	and	outside	of	the	cell.	
• Hypertonic:	Where	the	concentration	of	the	solution	outside	of	the	cell	is	higher	than	the	

internal	concentration.	
• Hypotonic:	Where	the	concentration	of	the	solution	outside	of	the	cell	is	lower	than	the	

internal	concentration.	
• Active	transport:	The	movement	of	substances	from	a	more	dilute	solution	to	a	more	

concentrated	solution	against	a	concentration	gradient.		This	requires	energy	released	from	
food	in	respiration.	

Infection	and	response	(Diseases	you	need	to	know)	

• Measles	(Bacteria)	Spread	by	droplet	infection.		Causes	a	fever	and	rash.		Fatal	
• HIV/AIDS	(Bacteria).		Spread	by	sexual	contact	or	bodily	fluids.		Initially	flu	like	illness.		Can	be	

controlled	by	antiretroviral	drugs.		If	unsuccessful	then	AIDS	will	occur	when	the	body’s	
immune	system	will	become	damaged.	

• Tobacco	mosaic	virus	(Bacteria).		Spread	by	contact	and	vectors.		Damages	leaves	in	a	plant	
preventing	successful	photosynthesis.	

• Salmonella	(Virus)	Food	poisoning.		Spread	by	undercooked	food.	
• Gonorrhoea	(Virus)	Sexually	transmitted	disease.	
• Rose	black	spot	(Fungus)	Spread	by	wind	and	water.		Damages	leaves	so	they	drop	off.	
• Malaria	(Protist)	Spread	by	the	Mosquito	which	is	the	Vector.		Damages	blood	and	liver	cells	

and	cause	fevers	and	shaking.		Can	be	fatal.	

Using	Units	

• 1	Kilometre	(Km)	=	1000	metres	(m)	
• 1m	=	100	centimetres	
• 1cm	=	10	millimetres	
• 1mm	=	1000	micrometres	(µm)	
• 1µm	=	1000	nanometres	(nm)	–		
• A	nanometre	is	0.000	000	001	metres	(or	1	×	10-9m	standard	form)	

To	calculate	the	change	in	something	as	a	percentage	change,	you	need	the	following	formula:		

Percentage	change	=	change	in	value			x			100	

	 	 										original	value	

94

Biology	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

To	calculate	the	size	of	objects	under	the	
microscope	you	will	need	the	following	formula:	

																																										Size	of	image	

	 	 												Magnification	
Size	of	real	object	=	

To	calculate	the	magnification	you	need	to	re-
arrange	the	formula:	

																																										Size	of	image	

	 	 												Size	of	real	object	
Magnification	=	

Cell	biology	keywords:	

• Diffusion:	The	movement	of	particles	in	a	gas	or	solution	from	an	area	of	high	concentration	
to	low	concentration	down	a	concentration	gradient.	

• Osmosis:	The	diffusion	of	water	through	a	partially	permeable	membrane	from	a	dilute	
solution	(high	concentration	of	water)	to	a	concentrated	solution	(low	concentration	of	
water)	down	a	concentration	gradient.	

• Isotonic:	Where	the	solution	has	the	same	concentration	both	inside	and	outside	of	the	cell.	
• Hypertonic:	Where	the	concentration	of	the	solution	outside	of	the	cell	is	higher	than	the	

internal	concentration.	
• Hypotonic:	Where	the	concentration	of	the	solution	outside	of	the	cell	is	lower	than	the	

internal	concentration.	
• Active	transport:	The	movement	of	substances	from	a	more	dilute	solution	to	a	more	

concentrated	solution	against	a	concentration	gradient.		This	requires	energy	released	from	
food	in	respiration.	

Infection	and	response	(Diseases	you	need	to	know)	

• Measles	(Bacteria)	Spread	by	droplet	infection.		Causes	a	fever	and	rash.		Fatal	
• HIV/AIDS	(Bacteria).		Spread	by	sexual	contact	or	bodily	fluids.		Initially	flu	like	illness.		Can	be	

controlled	by	antiretroviral	drugs.		If	unsuccessful	then	AIDS	will	occur	when	the	body’s	
immune	system	will	become	damaged.	

• Tobacco	mosaic	virus	(Bacteria).		Spread	by	contact	and	vectors.		Damages	leaves	in	a	plant	
preventing	successful	photosynthesis.	

• Salmonella	(Virus)	Food	poisoning.		Spread	by	undercooked	food.	
• Gonorrhoea	(Virus)	Sexually	transmitted	disease.	
• Rose	black	spot	(Fungus)	Spread	by	wind	and	water.		Damages	leaves	so	they	drop	off.	
• Malaria	(Protist)	Spread	by	the	Mosquito	which	is	the	Vector.		Damages	blood	and	liver	cells	

and	cause	fevers	and	shaking.		Can	be	fatal.	

Using	Units	

• 1	Kilometre	(Km)	=	1000	metres	(m)	
• 1m	=	100	centimetres	
• 1cm	=	10	millimetres	
• 1mm	=	1000	micrometres	(µm)	
• 1µm	=	1000	nanometres	(nm)	–		
• A	nanometre	is	0.000	000	001	metres	(or	1	×	10-9m	standard	form)	

To	calculate	the	change	in	something	as	a	percentage	change,	you	need	the	following	formula:		

Percentage	change	=	change	in	value			x			100	

	 	 										original	value	

Biology	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

To	calculate	the	size	of	objects	under	the	
microscope	you	will	need	the	following	formula:	

																																										Size	of	image	

	 	 												Magnification	
Size	of	real	object	=	

To	calculate	the	magnification	you	need	to	re-
arrange	the	formula:	

																																										Size	of	image	

	 	 												Size	of	real	object	
Magnification	=	

Cell	biology	keywords:	

• Diffusion:	The	movement	of	particles	in	a	gas	or	solution	from	an	area	of	high	concentration	
to	low	concentration	down	a	concentration	gradient.	

• Osmosis:	The	diffusion	of	water	through	a	partially	permeable	membrane	from	a	dilute	
solution	(high	concentration	of	water)	to	a	concentrated	solution	(low	concentration	of	
water)	down	a	concentration	gradient.	

• Isotonic:	Where	the	solution	has	the	same	concentration	both	inside	and	outside	of	the	cell.	
• Hypertonic:	Where	the	concentration	of	the	solution	outside	of	the	cell	is	higher	than	the	

internal	concentration.	
• Hypotonic:	Where	the	concentration	of	the	solution	outside	of	the	cell	is	lower	than	the	

internal	concentration.	
• Active	transport:	The	movement	of	substances	from	a	more	dilute	solution	to	a	more	

concentrated	solution	against	a	concentration	gradient.		This	requires	energy	released	from	
food	in	respiration.	

Infection	and	response	(Diseases	you	need	to	know)	

• Measles	(Bacteria)	Spread	by	droplet	infection.		Causes	a	fever	and	rash.		Fatal	
• HIV/AIDS	(Bacteria).		Spread	by	sexual	contact	or	bodily	fluids.		Initially	flu	like	illness.		Can	be	

controlled	by	antiretroviral	drugs.		If	unsuccessful	then	AIDS	will	occur	when	the	body’s	
immune	system	will	become	damaged.	

• Tobacco	mosaic	virus	(Bacteria).		Spread	by	contact	and	vectors.		Damages	leaves	in	a	plant	
preventing	successful	photosynthesis.	

• Salmonella	(Virus)	Food	poisoning.		Spread	by	undercooked	food.	
• Gonorrhoea	(Virus)	Sexually	transmitted	disease.	
• Rose	black	spot	(Fungus)	Spread	by	wind	and	water.		Damages	leaves	so	they	drop	off.	
• Malaria	(Protist)	Spread	by	the	Mosquito	which	is	the	Vector.		Damages	blood	and	liver	cells	

and	cause	fevers	and	shaking.		Can	be	fatal.	

Using	Units	

• 1	Kilometre	(Km)	=	1000	metres	(m)	
• 1m	=	100	centimetres	
• 1cm	=	10	millimetres	
• 1mm	=	1000	micrometres	(µm)	
• 1µm	=	1000	nanometres	(nm)	–		
• A	nanometre	is	0.000	000	001	metres	(or	1	×	10-9m	standard	form)	

To	calculate	the	change	in	something	as	a	percentage	change,	you	need	the	following	formula:		

Percentage	change	=	change	in	value			x			100	

	 	 										original	value	



Biology	
	

	

	

	

	

	

	

	

	

ood	tests:	

• Benedict’s:	Tests	for	the	presence	of	sugars.		Turns	from	blue	to	brick	red	on	heating.	
• Biuret:	Tests	for	the	presence	of	protein.		Turns	lilac	if	protein	is	present.	
• thanol:	Tests	for	the	presence	of	lipids.		Gives	a	cloudy	white	layer	if	a	lipid	is	present.	
• Iodine:	Tests	for	starch.		Turns	from	yellow	to	blue/black	if	starch	is	present.	

e	 er o s	syste 	

• Receptors:	Cells	that	detect	changes	in	the	internal	or	external	environment.	
• Stimuli:	Changes	to	the	external	or	internal	environment.	
• Coordinators:	areas	that	receive	and	process	the	information	from	receptors.	
• ffectors:	Muscles	or	glands	that	bring	about	responses	to	a	stimulus.	
• eurone:	A	special	cell	which	carries	an	electrical	impulse.		A	nerve	is	made	of	bundles	of	

many	neurones.	
• Impulse:	 lectrical	signal	which	travels	along	a	neurone.	
• Synapse:	A	gap	between	neurones	where	chemicals	pass	the	impulse	on	to	the	next	one.	

Stimulus															receptor																				coordinator	(C S)																					effector	

ioenergetics	key	equations:		

Aerobic	respiration:		
• glucose		 		 oxygen			 	 carbon	dioxide	 	 						water	(energy)	
• C H1 O 				 		 O 	 	 								 CO 					 					 H 0	

Anaerobic	respiration	(animals):		
• glucose		 		 lactic	acid	(energy)	

Anaerobic	respiration	(yeast):	
• glucose		 	 carbon	dioxide			 					ethanol	(energy)	

Photosynthesis:	
• carbon	dioxide			 			water							 	 glucose			 			oxygen		
• CO 			 			 H O		 	 C H1 O 			 				 O 		

light	

or ones	in	 or onal	control 		

• Insulin:	causes	muscle	and	liver	cells	to	store	glucose	as	glycogen.	
• Glucagon:	causes	glycogen	to	be	broken	down	and	released	as	glucose	
• Oestrogen:	causes	lining	of	uterus	to	develop,	inhibits	the	release	of	FSH	and	stimulates	 H		
• uteinising	hormone:	triggers	ovulation		
• Follicle	stimulating	hormone:	causes	egg	to	mature,	stimulates	the	release	of	oestrogen		
• Progesterone:	maintains	the	uterus	lining,	inhibits	the	release	of	 H	and	FSH	
• ADH:	Anti	diuretic	hormone	–	tells	the	kidneys	how	much	water	to	reabsorb	from	the	blood			
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Biology	
	

Cell	di ision	and	 enetic	ter s	

• Mitosis:	The	division	of	body	cells	to	produce	two	identical	cells	each	with	 	pairs	of	
chromosomes.		Important	for	the	growth	and	repair	of	organisms.	

• Meiosis:	Division	and	formation	of	sex	cells	in	which	the	number	of	chromosomes	are	
reduced	by	half	in	preparation	for	fertilisation.		This	occurs	in	the	gametes.	

• Chromosome:	Found	in	the	nucleus	of	a	cell	which	contain	the	genes	for	instructions	to	
make	new	cells.	

• Gamete:	Sex	cells	(sperm	and	egg)	
• ygote:	Fertilisation	of	an	egg	and	sperm.	
• Allele:	Different	forms	of	the	same	gene	(for	instance	eye	colour:	BB,	Bb,	bb)		
• Haploid:	Half	the	usual	number	of	chromosomes	(sperm	and	egg)	
• Diploid:	Complete	set	of	chromosomes.		Fertilised	egg	( ygote/fetus)	
• Genotype:	The	allele	present	or	genetic	makeup	of	an	individual	characteristic	(BB,	Bb,	bb)	
• Phenotype:	The	physical	appearance	of	an	individual	characteristic	(eye	colour)	
• Homozygote:	An	individual	with	two	identical	alleles	for	a	characteristics	(BB,	bb)	
• Heterozygote:	An	individual	with	different	alleles	for	a	characteristic	(Bb)	

	

ata	Interpretation	

• Independent	variable:	The	one	which	is	changed	in	the	investigation	
• Dependent	variable:	The	one	which	is	measured	for	each	change	in	the	independent	

variable	
• Bar	charts:	If	the	data	is	not	continuous	( umbers	of	people	with	blue	eyes)	
• ine	Graph:	If	the	data	is	continuous	(Cooling	of	a	liquid,	change	in	heart	rate)	
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Chemistry Equations 
We represent reactions using equations. These can be word equations (written using the names of the 
reactants and products) or symbol equations (written using the chemical formula of the reactants and 
products using their symbols on the periodic table.) 

Symbol equations should be balanced. This means there is an identical number of each type of atom on 
each side of the equation. (To balance equations we can only change the number of molecules, not the 
formula of the substances.) 

Symbol equations usually include state symbols. These tell us the physical state of each reactant and 
product: solid (s) , liquid (l) , gas (g) and aqueous (aq) which means dissolved in water. 

 

C1 Atomic structure and periodic table 

Reaction of Group 1 (Alkali metals) and water:  
metal + water → metal hydroxide + hydrogen 

Lithium + water → Lithium hydroxide + hydrogen 
2Li(s) + 2H2O(l) → 2LiOH(aq) + H2(g) 

 

Reaction of (Group 1) metal and oxygen 
metal + oxygen → metal oxide  
Sodium + oxygen → sodium oxide 
4Na(s) + O2(g) → 2Na2O(s) 
 

Reaction of Group 1 (alkali metals) and Group 7 (halogens) 
sodium + chlorine → sodium chloride 
2Na(s) + Cl2(g) → 2NaCl(s) 

Reaction of Group 7 (halogens) and iron 
Iron + halogen → Iron halide 
Iron + bromine → iron bromide 
2Fe(s) + 3Br2(g) → 2FeBr3(s) 

Displacement reactions 
A more reactive element will displace a less reactive element from a compound or a salt solutions. 
Chlorine + potassium bromide → potassium chloride + bromine 
Cl2(aq) + 2KBr(aq) → 2KCl(aq) + Br2(aq)  

 

C3 Quantitative Chemistry 

Concentration (g/dm3) = mass of solute (g) ÷ volume of solution (dm3) 
To convert to dm3 from cm3 concentration (g/dm3) = ((mass of solute (g) ÷ volume of solution (cm3)) x 1000 

Rf = distance travelled by solute ÷ distance travelled by solvent 

 

 

  



 
 
 
 
 

 

 

 

 

 

 

 

 

C4 Chemical Changes 

General Equations for chemical reactions 

Oxidation: 
metal(s) + oxygen(g) → metal oxide(s) 

Reduction: 
metal oxide(s) + carbon(s) → metal(l) + carbon dioxide(g) 

metal oxide(s) + hydrogen(g) → metal(s) + water(g) 

Neutralisation reactions: 
metal(s) + acid(aq) → salt(aq) + hydrogen(g)  

metal carbonate(s) + acid(aq) → salt(aq) + water(l) + carbon dioxide(g) 

acid(aq) + base(s)  → salt(aq) + water(l)  

acid(aq) + alkali(aq)  → salt(aq) + water(l)  

 

 

 

 

 

 

 

 

 

 

C3 Chemistry only 
Percentage yield = (mass of product produced ÷ maximum theoretical mass of product possible) x100% 

Percentage atom economy = (Mr of desired product ÷ sum of Mr  of all reactants) x 100% 

Moles of gas = (volume of gas dm3 ÷ 24 dm3) = (volume of gas cm3 ÷ 24000 cm3) 
 

C3 Higher tier and Chemistry 
Number of Moles = mass(g) ÷ Mr 

Number of Moles = mass(g) ÷ Ar 

(Where Ar is the atomic mass and Mr is the molecular mass – find these on the periodic table if not 
given.) 
 
Avagadro constant = 6.02 x 1023 

This is the number of atoms, molecules or ions contained in one mole of any substance. 

 

C4 Higher tier and Chemistry 
Strong and weak acids 
Strong acids fully ionise in water, weak acids do not. We can show this by the symbol we use when 
writing the equation. → represents the reaction of strong acids going to completion (fully ionising). 
 ⇌ represents a position of equilibrium being reached by weak acids where whole molecules and their 
ions are present. 
Hydrochloric acid → hydrogen ions + chloride ions 
HCl(aq) → H+(aq) + Cl-(aq) 

Ethanoic acid ⇌ ethanoate ions + hydrogen ions 
CH3COOH(aq) ⇌ CH3COO-(aq)    + H+(aq) 
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Naming salts 

Name of acid Formula of acid Name of salt 
Hydrochloric acid HCl Metal chloride 
Sulfuric acid H2SO4 Metal sulfate 
Nitric acid HNO3 Metal nitrate 

 

Displacement reactions 
A more reactive element will displace a less reactive element from a compound or a salt solutions. 
Zinc + lead nitrate → zinc nitrate + lead 
Zn(s) + Pb(NO3)2(aq) → Pb(s) + Zn(NO3)2(aq) 

Ionic equations 
Only show the atoms or ions that change in a reaction. For example in the displacement reaction between 
magnesium and copper sulfate the sulfate ions do not change, so we do not show them in the ionic 
equation. 
Word equation: magnesium + copper (II) sulfate → magnesium sulfate + copper 
Symbol equation: Mg(s) + CuSO4(aq) → Cu(s) + MgSO4(aq) 

Ionic equation: Mg(s) + Cu2+ (aq) → Cu(s) + Mg2+(aq) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C4 Higher tier and Chemistry 
Ionic and Half equations in redox reactions 
OIL RIG: Oxidation is loss of electrons, reduction is gain of electrons. 
Word equation: iron + copper (II) sulfate → iron sulfate + copper 
Symbol equation: Fe(s) + CuSO4(aq) → Cu(s) + FeSO4(aq) 

Ionic equation: Fe(s) + Cu2+ (aq) → Cu(s) + Fe2+(aq) 

Half equations show what happens to each reactant (electrons are shown as e-): 
Fe(s) → Fe2+(aq) + 2e-         
This can also be written Fe(s) - 2e- → Fe2+(aq)  
Cu2+ (aq) + 2e- → Cu(s) 

C4 Higher tier and Chemistry 
Half equations in electrolysis: molten compounds 
Half equations show what happens at each electrode (electrons are shown as e-): 
Pb2+  + 2e- → Pb 
2Br- → Br2 + 2e-         
This can also be written 2Br- - 2e- → Br2  
 

Half equations in electrolysis: in solutions 
At the cathode (-) the least reactive of the metal (M) or hydrogen will be made. 
M+  + e- → M 
or 2H+ + e- → H2(g) 

At the anode (+) water will be made unless there is a halide present, which will form a halogen (X). 
4OH-(aq) → 2H2O(l) + O2(g) + 4e-        
or  2X-(aq) → X2(g) + 2e- 
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Electrolysis of aluminium oxide 

Aluminium oxide → aluminium + oxygen 
2Al2O3(l) → 4Al(l) + 3O2(g) 

 

 

 

 

 

 

 

 

C6 The Rate and extent of chemical change 

Rate of reaction 

Mean rate of reaction = quantity of reactant used ÷ time 
or Mean rate of reaction = quantity of product formed ÷ time 

Concentration and rate of reaction required practical 

Calcium carbonate + hydrochloric acid → Calcium chloride + carbon dioxide + water 
CaCO3(s) + 2HCl(aq) → CaCl2(aq) + CO2(g) + H2O(l) 

Sodium thiosulfate + hydrochloric acid → sodium chloride + sulfur dioxide + sulfur + water 
Na2S2O3(aq) + 2HCl(aq) → 2NaCl(aq) + SO2(aq) + S(s) + H2O(l) 
 

Reversible reactions 

In most chemical reactions the reactants react completely to form the products, we show this with an 
arrow: A + B → C + D 

However, some reactions are reversible: the products can react together to form the reactants. We show 
this using two half arrows, to show that the reaction can go in both directions: A + B ⇌

Examples of reversible reactions: 

Hydrated copper (II) sulfate (blue) ⇌ anhydrous copper (II) sulfate (white) + water 
CuSO4.5H2O ⇌ CuSO4 + 5H2O 

Ammonium chloride ⇌ ammonia + hydrogen chloride 
NH4Cl(s) ⇌ NH3(g) + HCl(g) 

 
 

  

C4 Higher tier and Chemistry 
Electrolysis of aluminium oxide 
Al3+(l)  + 3e- → 3Al 
2O2- → 2O2(g) + 4e-         

C4 Chemistry only 
Fuel cells 
2H2(g) + 4OH-(aq) → 4H2O(l)  + 4e- 
O2(g) + 2H2O(l)  + 4e- → 4OH-(aq) 
→4e-         
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C7 Organic Chemistry 

Complete combustion 
Hydrocarbon + oxygen → carbon dioxide + water 
Propane + oxygen → carbon dioxide + water 
C3H8(g) + 5O2(g) → 3CO2(g) + 4H2O(g) 

Incomplete combustion 
In the absence of enough oxygen to fully oxidise the hydrocarbon incomplete combustion occurs. This 
reaction also produces carbon monoxide. 

Cracking hydrocarbons 
Long chain hydrocarbons are heated. Thermal decomposition occurs. The products are a mixture of 
alkanes (hydrocarbons which only contain carbon – carbon single bonds) and alkenes (hydrocarbons which 
contain at least one carbon – carbon double bond). For example: 
decane → pentane + propene + ethane 
C10H22 → C5H12 + C3H6 + C2H4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C7 Chemistry only 
Reactions of alkenes 
Combustion 
ethane + oxygen → carbon dioxide + water 
C2H4(g) + 3O2(g) → 2CO2(g) + 2H2O(g) 

Addition reactions with halogens 
ethene + bromine → dibromoethane 
C2H4 + Br2 → C2H4Br2 

Addition reaction with hydrogen 
ethene + hydrogen → ethane 
C2H4 + H2 → C2H6 

Reaction with water (steam) 
ethene + steam → ethanol 
C2H4 + H2O → C2H5OH 

 

 
 

 

C7 Chemistry only 
Reactions of alcohols 
Fermentation (in the presence of yeast) 
glucose → ethanol + carbon dioxide 
C6H12O6(aq) → 2C2H5OH(aq) + 2CO2(g) 

Combustion 
ethanol + oxygen → carbon dioxide + water 
C2H5OH + 3O2 → 2CO2 + 3H2O 

Reaction with sodium 
ethanol + sodium → sodium ethoxide + hydrogen 
C2H5OH + 2Na → 2C2H5Ona + H2 

Oxidation 
ethanol + oxygen atoms from an oxidising agent → ethanoic acid + water 
C2H5OH + 2[O] → CH3COOH + H2O 

Reaction with water (steam) 
ethene + steam → ethanol 
C2H4 + H2O → C2H5OH 
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C7 Chemistry only 
Carboxylic acids and esters 
Carboxylic acids – typical acid reactions 
For example:  
metal carbonate(s) + acid(aq) → salt(aq) + water(l) + carbon dioxide(g) 

sodium carbonate + ethanoic acid → sodium ethanoate + water + carbon dioxide 
Na2CO3(s) + 2CH3COOH(aq) → 2CH3COONa(aq) + H2O(l) + CO2(g) 

Carboxylic acids are weak acids 
Only a small proportion of the molecules ionise, so equilibrium lies to the left:  
ethanoic acid ⇌ ethanoate ions + hydrogen ions 
CH3COOH(aq) ⇌ CH3COO-(aq) + H+(aq)  

Making esters 
carboxylic acid + alcohol ⇌ ester + water (in the presence of an acid catalyst) 
ethanoic acid + ethanol ⇌ ethyl ethanoate + water (in the presence of a sulphuric acid catalyst) 
CH3COOH(aq) + C2H5OH ⇌ CH3COOC2H5 + H2O  

 

 
 

 

C7 Chemistry only 
Polymers 
Addition polymers 
Many monomer units are joined together to form a polymer. For example:  
ethene monomers → polyethene 
propene monomers → poly(propene) 
You need to be able to show these reactions using displayed formulae. 
 
Condensation polymerisation 
These reactions form both the polymer and a small molecule. For example: 
A diol + a dicarboxylic acid → a polyester + water 
Glucose monomers → starch polymers + water 
Glucose monomers → cellulose + water 
Amino acid monomers → protein + water 
Nucleotides → DNA + water 
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C8 Chemical analysis 

Chromatography 
Rf = distance travelled by solute ÷ distance travelled by solvent 

Testing for gases 
Hydrogen: a lighted splint makes a squeaky pop 
Hydrogen + oxygen → water 

Oxygen: a glowing splint relights 

Carbon dioxide: lime water turns milky / cloudy white.  
calcium hydroxide + carbon dioxide → calcium carbonate + water 

Chlorine: damp blue litmus paper is bleached to white. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

C8 Chemistry only 
Tests for ions 
Metal cation tests with sodium hydroxide 
You need to recall the colours of the precipitates formed. 
Example reactions: 
aluminium sulfate + sodium hydroxide → sodium sulfate + aluminium hydroxide 
Al2(SO4)3(aq) + 6NaOH(aq) → 3Na2SO4(aq) + 2Al(OH)3(s) 

Ionic equation: Al3+(aq) + 3OH-(aq) → Al(OH)3(s) 

 

Tests for negative ions: Carbonates 
Dilute acid added to a carbonate will produce carbon dioxide, for example: 
magnesium carbonate + hydrochloric acid → magnesium chloride + water + carbon dioxide 
MgCO3(aq) + 2HCl(aq) → MgCl2(aq) + H2O(l) + CO2(g) 

Ionic equation: CO32-(s) + 2H+(aq) → CO2(g) + H2O(l) 
In limewater carbon dioxide react with calcium hydroxide forming a precipitate of calcium carbonate 
which turns the limewater cloudy. 

Tests for negative ions: Halides 
Nitric acid + silver nitrate + halide → precipitate, for example: 
sodium chloride + silver nitrate → sodium nitrate + silver chloride 
NaCl(aq) + AgNO3(aq) → NaNO3(aq) + AgCl(s)  
Ionic equation, where X- is the halide ion: Ag+(aq) + X-(aq) → AgX(s) 

Tests for negative ions: sulfates 
dilute hydrochloric acid + barium chloride + sulfate → precipitate, for example: 
potassium sulfate + barium chloride → barium sulfate + potassium chloride 
K2SO4(aq) + BaCl2(aq) → 2KCl(aq) + BaSO4(s)  
Ionic equation: Ba2+(aq) + SO42-(aq) → BaSO4(s) 
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C9 Chemistry of the atmosphere 

Photosynthesis 
                               energy from sunlight 
carbon dioxide + water       →        glucose + oxygen 
6CO2 + 6H2O → C6H12O6 + 6O2 

Reactions of methane and ammonia with oxygen 
Methane + oxygen → carbon dioxide + water 
CH4 + 2O2 → CO2 + 2H2O 
Ammonia + oxygen → nitrogen + water 
4NH4 + 3O2 → 2N2 + 6H2O 

 

C10 Using Resources 

Rusting 
Rust is a form of iron (III) oxide, Fe2O3 , that has water loosely bonded in its structure. It is said to be 
hydrated. The reaction can be summarised as: 
iron + oxygen + water → hydrated iron (III) oxide 
 

 C10 Using resources Chemistry only 
Making ammonia – the Haber process  
Nitrogen + hydrogen ⇌ ammonia (in the presence of an iron catalyst).  
N2(g) + 3H2(g) ⇌ 2NH3(g) 



Physics equations 
 

1 Weight  = mass x gravitational field strength W = mg 
2 Work done = force x distance W = Fs 
3 Force applied to a spring = spring constant x extension F = k e 
4 Distance travelled  = speed x distance S = v t 
5 Acceleration = change in velocity 

                            Time taken 
A =  ∆ v 
         t 

6 Resultant force  = mass x acceleration F = ma 
7 HT Momentum = mass x velocity P =  mv 
8 Kinetic energy = 0.5 x mass x ( speed ) 2 EK = ½ mv2 

9 Gravitational potential energy  = mass x field strength x 
height 

EP  = mgh 

10 Power  = work done 
                    time 

P = w 
       t 

11 Power = energy transferred  
                     time 

P = E 
       t 

12 Efficiency  = useful output energy transfer 
                       Total input energy transfer 

 

13 Efficiency = useful power output 
                       Total power input 

 

14 Wave speed = frequency  x wavelength  V =f λ 
15 Charge flow = current x time Q = It 
16 Potential difference = current x resistance V = IR 
17 Power  = potential difference x current  P = VI 
18 Power  = ( current )2 x resistance P = I2R 
19 Energy transferred = power x time E = Pt 
20 Energy transferred  =  charge flow x potential difference E = QV 
21 Density = mass 

                 volume 
p = m 
       V 
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Spanish Writing Ladder
Complex structures

Subjunctive examples si fuera, cuando vaya, dudo que pueda, quizás tenga

Si  clauses si + present + future. Si estudio, aprobaré español

Conditional tense verbs hablaría, comería, escribiría, sería, haría, tendría

Direct and indirect subject pronouns lo vendí ayer (I sold it yesterday)

The imperfect continuous tense estaba comiendo (I was eating)

The pluperfect tense ya había comido (I had already eaten)

Uses of ser and estar ser (permanent), estar (temporary and locations)

The imperfect tense hablaba, comía, escribía, era, hacía, tenía

The perfect tense he cantado, he comido, he vivido

Simple future tense verbs hablaré, comeré, escribiré, seré, haré, tendré

Reflexive verbs me, te, se, nos, os, se. Me ducho, se llama, nos quejamos

The present continuous tense estoy cantando (I'm singing) // ar (ando), er-ir (iendo)

Radical-changing verbs jugar-juego, poder-puedo, preferir-prefiero

Verbs with prepositions empezar a, ayudar a, tratar de, insistir en

Expressions with tener tengo hambre-sed-sueño-suerte-miedo-calor

Common expression + infinitive acabar de (to have just), tener que (to have to), 
suelo (I tend to), dejar de (to quit/stop)

Modal verbs and expressions se puede (you/one can), se debe (you/one should),
hay que (it´s necessary to), se necesita (you/we need to)

Possessive pronouns mío (mine), tuyo (yours), suyo (his/hers/its)…

Possessive adjectives mi (my), tu (your), su (his/her), nuestro (our)…

Superlatives el más interesante // mejor, peor // buenísimo…

Comparatives más… que, menos… que, tan… como // mejor, peor

Questions ¿Hablas español? - ¿Qué haces? ¿Cuánto cuesta?

The basics

Verbs + infinitive constructions quiero comer, puedo hablar, necesito ir…

The immediate future tense voy a comer, vas a salir, vamos a hablar…

Preterite tense verbs hablé, comí, viví // fue, fui, hice, tuve

Negatives no hablo español, no tengo dinero…

Sequencers primero, después, luego, por último

Irregular verbs conjugated forms of ser, estar, tener, ir, hacer

Quantifiers-intensifiers un poco, bastante, mucho, muy…

Adverbs (time phrases) normalmente, a veces, siempre, hoy, mañana…

Justified opinions me gusta el fútbol porque es divertido

Connectives-conjunctions y, pero, también, porque, aunque, sin embargo…

Adjectives (have to agree in gender) o (masculine), a (feminine), e (both)

Present tense verbs (regular) yo canto, tú cantas, él canta, nosotros cantamos…
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(des)agradable (un)pleasant guapo / feo handsome / ugly
(mal) educado (im)polite hablador chatty
aburrido / divertido boring / fun hermoso beautiful
acogedor/a welcoming, friendly, cosy histórico historic
activo/a active importante important
alegre / triste happy / sad impresionante impressive
alucinante amazing increíble incredible
amable nice / kind infantíl childish
animado / tranquilo lively / quiet joven / viejo young / old
antiguo / moderno old / modern limpio / sucio clean / dirty
atrevido daring listo / tonto clever / silly
bonito / feo pretty / ugly lujoso/a luxurious
bueno / malo para la salud good / bad for your health lleno / vacío full / empty
cariñoso loving, affectionate molesto annoying
caro / barato expensive / cheap nervioso nervous
cerca / lejos near / far peligroso / seguro dangerous / safe
cómodo / incómodo comfortable / uncomfortable pequeño / grande small / big
competitivo/a competitive picante spicy
contento / triste happy / sad pintoresco/a picturesque
creativo creative precioso/a gorgeous, lovely
decepcionante disappointing realista realistic
delicioso / asqueroso delicious / disgusting relajante / estresante relaxing / stressful
dificil / fácil difficult / easy repetitivo/a repetitive
dulce sweet ruidoso / tranquilo noisy / quiet
educativo educational sabroso tasty
egoista selfish salado / soso salty / bland
emocionante exciting (mal) sano (un)healthy
entretenido/a entertaining simpático / antipático nice / (un)kind
estricto/a strict terrible awful
exigente demanding tímido shy
fenomenal / fatal great / awful tolerante tolerant
frío / caliente cold / hot trabajador / perezoso hard-working / lazy
fuerte / débil strong / weak turístico / industrial touristy / industrial
genial / fatal great / awful un deporte de equipo a team sport
gracioso / serio funny / serious una pérdida de tiempo a waste of time
gratis free útil useful

Essential verbs

o     a     os     as     es     s
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