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Computing
Python data types

Data type Python  Abbreviation Explanation Example

integer int A whole number. 45

string str
A sequence of characters that can include letters, spaces and 
other characters.

“Have a nice day!”

float float A number with a fractional part. Also known as a real number. 16.76

Boolean bool
Boolean or logical data that can only have one of two values: True 
or False.

True False

Built-in functions
Syntax Description Example
len() Calculates the length of a string. >>> ans=len("my string")

>>> ans 9
print() Displays information on the screen. >>> print(“Hello world”)

type() Displays the type (int, bool, str or float) of a variable or value. >>> ans=7.8

>>> type(ans)
<class 'float'>

int() Converts a string or float value into an integer number.

Often used in conjunction with the input function, e.g.

number = int(input(“Please enter the number of T-shirts you 
require:”))

>>> ans=7.8

>>> int(ans) 7

input(“prompt”) Prompts for input from the user. The data entered is assigned to a 
variable.

>>> reply=input("Enter your name: ")

Enter your name: Fred

>>> reply 'Fred'



Computing
Built-in functions
Syntax Description Example

range() Creates a list of numbers.

Often used with the for loop, e.g.
range(start number, end number, in steps 
of). End number is the number after the 
last number required.

>>> for next in range(1,4):

print(next)

1

2
3

max() Returns the largest of a set of numbers. >>>max(12,16, 33)

33

Variables and lists (arrays)
Syntax Description Example
variableName = <value> Assigns a value to a variable. myString=”hello world” myNumber= 89 

myAnswer=True
variableName = <expression> Computes the value of an expression and assigns 

it to a variable.
number= 7 * 8

answer= len(“this is the age”)

listName = [value,value,value] Assigns a set of values to a list. myList= [“apple”,”oranges”,8]

listName[index] Identifies an element of a list by reference to its 
position in the list, where index is an integer 
value starting at 0.

myList[2]

listName[row][column] Identifies an element of a nested list (equivalent 
to a two dimensional array).

myList[0][6]
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Geography
1. Natural Hazards 
What: A natural process that could cause death, injury or 
disruption to humans or destroy property & possessions 
Types: volcanoes, earthquakes, tsunamis
Factors that can affect the impact of a hazard: 
Urbanisation – Cities are growing, but some are in hazardous 
areas e.g. Tokyo, Los Angeles are—more buildings/people = greater 
damage/ costs/deaths/injuries 
Poverty – Poverty may force people to live in riskier areas e.g. on 
unstable slopes liable to flooding & landslide. Poor quality 
housing = easier to be damaged in earthquakes 
Farming – volcanic soils are very fertile & good for farming so 
people farming in these areas are at greater risk 
Climate Change - The warmer weather & seas leads to more 
intense storms which can form over greater areas as the seas 
warm.

2. Structure of the Earth

Tectonic plates: the earth’s crust is divided into slabs that float on 
the mantle. 
Plate margins/boundaries: where two or more plates meet 
Continental crust: crust that is thicker, lighter & older and cannot 
be created or destroyed 
Oceanic crust: crust than can be created or destroyed, dense, 
thinner, newer. 
Convection currents: circulations of rising, heated magma & 
sinking cooling magma in the mantle that cause the plates to move.

3. Plate Boundaries
Destructive Subductive: Oceanic plate & continental plate move towards each other 

eg South American plate and Nazca plate. Denser oceanic plate is forced down 
(subducted) into the mantle & destroyed. This can cause severe earthquakes & violent 
volcanoes. 
• Earthquakes: the plates stick, tension builds, then the energy is released in seismic 
waves when the oceanic plate eventually moves. 
• Volcanoes: oceanic crust melts in the mantle & the thick sticky magma rises & is 
squeezed under pressure through cracks in the crust called vents. Lava eventually 
explodes through the crust surface in a violent eruption. Eg Montserrat. Repeated 
eruptions create cone shaped composite volcanoes with alternating layers of 
solidified lava & ash from pyroclastic flows 
Destructive Collision: Two plates of the same type of crust move towards each other 
due to convection currents in the mantle eg between Eurasian & Indian plate. As the 
two plates of the same density move toward each other the sedimentary rock between 
them is folded & forced upwards into forming large mountains ranges eg Himalayas. 
• Earthquakes: caused as plates collide & the crust pushed upwards. 
Constructive: Two plates move away from each other & can cause earthquakes & 
volcanoes 
• Volcanoes: magma rises from the mantle to fill the gap, cools & solidifies creating new 
crust. Repeated eruptions build up layers of lava forming low , flat shield volcanoes eg 
mid-Atlantic ridge between North American & Eurasian plate. The lava is thin, runny & 
less explosive than volcanoes found at destructive subductive plate margins 
• Earthquakes: tension builds along cracks within the plates as they move away from 
each other. Pressure is released in waves creating earthquakes.
Conservative: Two plates move sideways past each other or in the same direction but 
at different speeds, this can cause severe earthquakes. 
• Earthquakes: crust isn’t created or destroyed but pressures builds as the plates grind 
past each other & get stuck. The plates eventually jerk past each other sending out 
shock waves causing violent earthquakes.

Natural Hazards: 
Tectonic Hazards



Geography
5.

HIC Japan 2011 LIC Nepal 2015

What: 9.0 on the Richter Scale 
earthquake
When: Friday 11th March, 2011, 
2:46pm
Why: Destructive – Eurasian and 
Pacific

What: 7.9 on the Richter Scale 
earthquake
When: 25th April, 2015, 11:26am
Why: Collision – Indian and 
Eurasian

Primary effects: 15,900 died | 26K 
injured |130K displaced | 4.4 mill 
without power | 332K buildings 
damaged | 300 damaged hospitals 
|2K roads, 56 bridges, 26 railways | 
Est. cost US$ 235 billion
Secondary effects: Tsunami with 
40m high waves (causing most 
deaths) | 7 meltdowns of nuclear 
reactors in nearby power station 
Fukushima | Radiation 8 times 
normal level
Immediate responses: Japan 
Meteorological Agency issued 
tsunami warnings | Rescue workers 
& 100K Japanese Self-Defense Force 
supported search & rescue | 20km 
evacuation zone set up around 
Fukushima nuclear plant | US 
military, rescue teams from US, 
India, S Korea, China & Australia
Long term responses: Government 
budget of 23 trillion yen (£190 
billion) over 10 years | Coastal sea 
wall protection upgraded | Nov 
2011 96% electricity restored, 98% 
water supplies

Primary effects: 9K died | 19K 
injured |8 mill affected | 1.4 mill 
without water, food, & shelter | 
7k schools destroyed |50% shops 
destroyed in Kathmandu |Est. 
cost US$ 5 billion
Secondary effects: Avalanches & 
landslides in Himalayas |19 died 
due to avalanches |Land slide 
blocked Kali Gandaki River | 
Tourism income declined |crops 
ruined
Immediate responses: India and 
China donated $1 billion aid | UK 
provided 100 search and rescue 
responders | GIS crisis mapping 
| Tent city in Kathmandu – ½ 
million tents donated | Field 
hospitals set up
Long term responses: $200 
million for rehabilitation from 
Asian Development Bank | Lakes 
behind blocked rivers drained | 
Stricter building codes 
introduced | 7k schools rebuilt 

5. Monitoring a Tectonic Hazard: think 3Ps—Prediction, Protection, Planning 
Earthquakes - very difficult to PREDICT as they occur without warning but 
seismographs can help & sometimes changes in water pressure & ground 
deformation can be an indicator. Historic data can help indicate when one is due but 
not precisely. PROTECTION involves building earthquake proof buildings with steel 
frames, shock absorbent foundations & counterbalances on the roof &/or carrying 
out drills so people know what to do. PLANNING can be done by producing maps of 
areas most at risk & having planned evacuation routes/procedures as well as 
emergency supplies. 

4. Distribution of tectonic hazards Most earthquakes & volcanoes occur along 
plate boundaries so the majority are distributed in long lines. There are some 
anomalies where earthquakes & volcanoes occur away from plate boundaries 
but are rare eg hotspots

Volcanoes 
• See plate boundaries for how volcanoes form at constructive & destruct-subductive 
plate boundaries 
• Some volcanoes form over parts of the mantle where the crust is weak - hotspots 
eg Hawaii/Iceland. 
• Volcanic eruptions can emit lava, gases & ash which cover land, & block out the sun 
• Some emit pyroclastic flows - a dense mass of very hot (up to 600*C) ash, lava 
fragments, & gases ejected explosively at speed (up to 200m/s)

Earthquakes Earthquakes are caused by the tension that builds up at ALL three 
types of plate margin (see ‘plate boundaries’ for how they form at each plate.)
• Plates don’t move freely, get stuck & tension builds. Plates eventually jerk free 
when they move, sending out vibrations called shock or seismic waves. Vibrations = 
earthquake. 
• The shock waves spread out from the focus—the point where the earthquake 
starts in the Earth’s crust. 
• Near the focus the waves are stronger & cause more damage. 
• The point on the Earth’s surface directly above the focus is the epicentre.
• Earthquakes are measured by the amount of energy that is released (magnitude) 
on the Richter Scale. The scale is logarithmic meaning a magnitude 7 is 10X bigger 
than a 6. Earthquakes with a magnitude of 6 & below normally only cause slight 
damage to buildings. Magnitude 7+ can cause major damage.

Natural Hazards: 
Tectonic Hazards
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Keywords

Hydrocarbon A compound made of only hydrogen and carbon atoms.

Fractional 
Distillation

Separating a liquid mixture into fractions differing in 
boiling point by distillation.

Fuel Any substance that releases energy when burned.

Cracking The process by which complex, long chain hydrocarbons 
are broken down into smaller, simpler ones.

Alkane A saturated hydrocarbon.

Alkene An unsaturated hydrocarbon that contains a double 
bond.

Complete 
Combustion

When a fuel is burnt in a plentiful supply of oxygen.

Incomplete 
Combustion

When a fuel is burnt in a limited supply of oxygen.

Condensing When a gas cools and turns into a liquid.

Alkanes Alkenes

Saturated hydrocarbons

Do not contain a double bond.

General formula CnH2n + 2

Ethane C2H6

Unsaturated hydrocarbons.

Contain a double bond

General formula CnH2n 

Ethene C2H4 

Fractional Distillation

Crude oil is a mixture of different alkanes. Each 

compound has a different boiling points.

To separate crude oil, it is heated, vapourised and 

passed through a fractionating column. 

In this column, the hydrocarbons cool and condense 

at different points depending on their boiling points.

Short chain hydrocarbons condense at the top where 

it is cool and long chain hydrocarbons condense at the 

bottom where it is hot. 

The mixtures taken out of the column are called 

fractions 

Cracking

Cracking is the process of breaking down large 
hydrocarbons into smaller ones. It uses either a 
catalyst or steam to make the hydrocarbons 
thermally decompose. Alkanes and alkenes are 
the products of cracking.
For example, decane can be broken down with a 
catalyst at 500OC to make pentane which can be 
used in petrol

Decane → Pentane + Propene + Ethene

C10H22 → C5H12 + C3H6 + C2H4

Combustion

During combustion, hydrogen and carbon atoms 
in fuels are oxidised. There are two types.

Complete Combustion:

hydrocarbon + oxygen → carbon dioxide +                   
                                                  water

Incomplete Combustion:

hydrocarbon + oxygen → carbon  + water                                                 
+ carbon monoxide

Chemistry



P2 Electric circuits

Charge - Q
Property of matter - can be +ve or -ve. 
Caused by an imbalance of protons and 
electrons.
 

Current - I 
Rate of flow of charge.

 Potential difference - V
Energy transferred by each coulomb of 
charge between 2 points in a circuit.

 Resistance - R
Opposition to flow of charge

Equations

Current = charge/time

I = Q/t   

Potential difference=Energy /charge

V= E/Q

Potential difference = current x resistance

V=IR

Units: 
Time - seconds (s)
Current - Amps (A)

Potential difference - Volts (V)

Resistance - ohms (Ω)
Charge - coulombs (C)
Work done - Joules (J)

Component characteristicsWire

Resistor

Filament lamp

Diode

Thermistor

Light dependent 
resistor I

V

I

V

Resistance constant: OHMIC conductor: current 
directly proportional to potential difference if 
temperature remains constant

Resistance NOT constant: resistance of filament lamp 
increases as the temperature of filament increases

Current through diode flows in one direction as there 
is a very high resistance in reverse direction

Resistance decreases as temperature decreases. 
Useful in thermostats

Resistance decreases as light intensity increases. 
Useful for switching on lights as it gets dark 

Series circuits
Single loop of connected 
components

I: Current is same throughout the 
circuit
I1= I2 = I3…

V: total potential difference from 
power supply shared between 
components
Vpower supply = V1 + V2 ..
Rtotal = R1 + R2

Parallel circuits
More than one path for current to 
travel through
I: total current is sum of current 
through separate paths
Itotal = I1+ I2

V: potential difference across each 
component is the same
Vpower supply= V1=V2

R: Total resistance < R of smallest 
resistor 

Vpower supply

V1    R1

V2    R2

I2

I1

Itotal

I1
I2

Vpower supply

V1

R1

V2

R2

I3

Physics
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