
better hope – brighter future

EDEXCEL
KEY CONCEPTS 

OF PHYSICS

SI Units for 
physical quantities

Significant figures

Conversion between 
units

From a smaller unit 
to a bigger unit

Divide by the 
conversion factor

From a bigger unit 
to a smaller unit 

Multiply by the 
conversion factor

Multiples 
and sub-
multiples 
of units

Physical quantity Unit

Mass Kilogram (Kg)

Length Metre (m)

Volume Metre cubed (m3)

Time Second (s)

Current Ampere (A)

Temperature Kelvin (K)

Common names 

The first 
significant figure 
of a number is 

the first digit that 
is not a zero. 

Standard 
form

An easy way to 
write very 

large or very 
small numbers

Scaling 
prefixes

Used for large or 
small quantities 

Makes the size of the number more 
manageable.

Standard form

Physical quantity Unit and abbreviation

Energy Joule (J)

Frequency Hertz (Hz)

Force Newton (N)

Power Watt (W)

Pressure Pascal (Pa)

Electric charge Coulomb (C)

Electric potential difference Volt (v)

Electric resistance Ohm (Ω)

Magnetic flux density Tesla (T)

Derived units with 
special names

Prefix
Symb

ol
Multiple of Unit Standard form

terra T 1,000,000,000,000 1012

giga G 1,000,000,000 109

mega M 1,000,000 106

kilo k 1000 103

deci d 0.1 10-1

centi c 0.01 10-2

milli m 0.001 10-3

micro 𝜇 0.000001 10-6

nano n 0.000000001 10-9

SI units are used 
all round the 

World.

SI base units 
with prefixes in 
front of them.

Prefix tells you how 
much bigger or 
smaller a unit is 

than the base unit

e.g. kilogram 
is one 

thousand 
grams.

Number Standard form

1000 1 X 103

1,000,000 1 X 106

0.00001 1 X 10-5

X 1000

Kg g

÷ 1000

X 60

minutes seconds

÷ 60

Significant 
figures

(s.f.)

Sometimes we do not need to give detailed answers to problems - we 
just want a rough idea. A long number, could be rounded off to the 

nearest thousand, or nearest million.

Another method of giving an approximated answer is to round off 
using significant figures.

The second and third 
significant figures 

come straight after 
the first, even if they 

are zeros.

e.g. 0.33566 to 2 s.f.
= 0.34 (2 s.f.)

Remember to write down how 
many significant figures you 

have rounded your answer to.

Remember in any calculation 
you should round down to the 
lowest number of significant 

figures given.
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EDEXCEL
TOPIC 2  -

MOTION AND 
FORCES (part 1)
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Average speed = distance ÷ time

s = d ÷ t

Speed Metre/second (m/s)

Distance Metre (m)

Time Second (s)

Current Ampere (A)

Temperature Kelvin (K)

Acceleration
Metres/second  
squared (m/s2)

Velocity Metre/second (m/s)

Equations

Core Practical 

Determine the 
speed of objects 

Using light gates
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If the graph is a straight line, the speed along  
the line is equal to the gradient of the line Gradient = 

vertical ÷
horizontal 

If the graph is a curve, the speed  is found by 
drawing a tangent to the curve and then the 

gradient of the tangent

Scalar
A quantity that only has 

magnitude (size)
e.g. mass, time,  speed, 

temperature, energy, distance.

Vector
A quantity that only has 
magnitude and direction

e.g. force, velocity, momentum,
displacement, acceleration, weight. 

Speed
How fast an 

object moves
The speed of a car is 30m/s.
A car moves forward with a 

velocity of 30m/s.Velocity Speed + direction

Distance How far The table is 1m long.

Displacement 
Distance + 
direction

The beach is 1km due east 
of the town.
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Speed is rarely 
constant.

Walking 1.4m/s

Running 3m/s

Cycling 5.5m/s

Distance-time graph Shows how far an object moves along a straight line

Speed of object Use the gradient of graph

Object stopped Graph line flat

Object going faster Graph line steeper

Object accelerating Graph line curves

(final velocity squared – initial velocity squared) = 
2 X acceleration X distance ÷ time taken 

Uniform 
acceleration 

Acceleration due to gravity is 
constant for objects in free fall

Constant acceleration

v2 – u2 = 2 X a X 𝓍
W
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5 – 20 
m/s

Acceleration in free fall = 10m/s2

Distance-
time graphs Velocity-time 

graphs Velocity-time graph Shows how fast an object moves

Gradient of graph Object accelerating

Graph line flat Object has constant / steady speed

Graph line steeper Object has greater acceleration

Positive diagonal  line Object is accelerating at a constant rate

Negative diagonal line Object is decelerating at a constant rate

Graph line curves Object is changing acceleration
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The area under a section of 
the graph is equal to the 

distance travelled in that time 
Distance = Speed X time 

If the acceleration is constant, 
the area can be split into a 

rectangle or a triangle

Area of rectangle = base X height
Area of triangle = ½ base X height

Acceleration = (final velocity – initial velocity) ÷
time taken 

Acceleration 

How quickly an object speeds up

The change in velocity in a certain 
amount of time

a = (v – u) ÷ t

Estimating 
Acceleration

Estimate how long it takes the 
object to stop and then use the 

acceleration equation

Acceleration is negative, 
object is decelerating

Acceleration is positive, 
object is accelerating

Car in town 13m/s

Car on motorway 31m/s

Train 55m/s

Sound in air 340m/s

Motion Graphs

Measuring  Motion
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Use the gradient 
gradient = vertical 

÷ horizontal 


