
better hope – brighter future

Edexcel Topic 1:
Key concepts in 

chemistry

Atom The smallest part of an 
element that can exist

Have a radius of around 0.1 
nanometres and have no charge (0). 

The nucleus is very small compared to 
the overall size of the atom.

Element Contains only one type of 
atom

Around 100 different elements each 
one is represented by a symbol e.g. O,

Na, Br.

Compound Two or more elements 
chemically combined

Compounds can only be separated 
into elements by chemical reactions.

Pre 1900 Tiny solid spheres that 
could not be divided

Before the discovery of the 
electron, John Dalton said the 

solid sphere made up the different 
elements.

1897 
‘plum

pudding’

A ball of positive charge 
with negative electrons 

embedded in it

JJ Thompson ‘s experiments 
showed that showed that an atom 

must contain small negative 
charges (discovery of electrons).

1909 
nuclear
model

Positively charge nucleus 
at the centre surrounded 

negative electrons

Ernest Rutherford's alpha particle 
scattering experiment showed 

that the mass was concentrated at 
the centre of the atom.

1913
Bohr 

model

Electrons
orbit the nucleus at 

specific distances

Niels Bohr proposed that electrons 
orbited in fixed shells; this was 

supported by experimental 
observations.

James 
Chadwick

Provided the evidence to
show the existence of neutrons within the nucleus

Subatomic particles; masses, charges and numbers

Name of 
Particle

Relative 
Charge

Relative 
Mass

Proton +1 1

Neutron 0 1

Electron -1 Very small

Atoms contain equal numbers of 
protons and electrons in order to 

have an overall neutral charge.

7
Li
3

Mass 
number

The sum of the protons and neutrons in the 
nucleus

Atomic 
number

The number of 
protons in the atom

Number of electrons = 
number of protons 

Elements

All atoms of a 
certain element had 
the same number of 

protons

This number of protons 
is unique to that 

element.

Isotopes 

Atoms of the same 
element with the 
same number of 

protons and 
different numbers 

of neutrons

35Cl (75%) and 37Cl (25%)
Relative abundance =

(% isotope 1 x mass isotope 1) + 
(% isotope 2 x mass isotope 2) ÷

100
e.g. (25 x 37) + (75x 35) ÷ 100 = 

35.5

Central nucleus Contains protons and neutrons

Electron shells Contains electrons

Electronic 
shell

Max number of 
electrons

1 2

2 8

3 8

4 2
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The model 
of the atom

The periodic table

H

Li

Na

K

Rb

Cs

Fr

Be

Sc Ti

Mg

V Cr Mn Fe Co Ni Cu Zn Ga Ge Se BrCa Kr

Y Zr Nb Mo Tc Ru Pd Ag Cd In Sn SbSr TeRh

Ba Hf Ta W Re Os Ir Au Hg Tl Pb Bi PoLa AtPt

Ra Rf Db Sg Bh Hs Mt ? ?Ac ?

Al P

N O

S Cl

F Ne

Ar

Rn

I

Si

Xe

He

B C

As

1 2 3 4 5 6 7 0

M
et

al
s To the left 

of the 
Periodic 

table

Form positive ions. 
Conductors, high 

melting and boiling 
points, ductile, 

malleable.

N
on

 m
et

al
s To the 

right of 
the 

Periodic
table

Form negative 
ions. Insulators, 
low melting and 
boiling points.

Elements 
arranged in 

order of 
atomic 

number

Elements with similar 
properties are in 
columns called 

groups

Elements in the same group have the same 
number of outer shell electrons and 

elements in the same period (row) have the 
same number of electron shells. 
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Elements 
arranged in order 
of atomic weight

Early periodic tables were 
incomplete, some 

elements were placed in 
inappropriate groups if the 
strict order atomic weights 

was followed.

M
en

de
le

ev

Left gaps for elements
that hadn’t been 

discovered yet

Elements with properties 
predicted by Mendeleev 

were discovered and filled 
in the gaps. Knowledge of 

isotopes explained why 
order based on atomic 
weights was not always 

correct.
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Edexcel GCSE BIOLOGY, 
GENETICS Part 1

Sexual and asexual reproduction

Reproduction advantages/disadvantages

Sexual Asexual

Needs two 
parents.

Only one parent 
needed (quicker).

Produces variation 
in the offspring.

Identical offspring 
(no variation).

If the environment 
changes variation 

gives a survival
advantage by 

natural selection.

Vulnerable to 
rapidly changing 
conditions due to 
lack of variation.

Negative 
mutations are not 
always inherited.

Negative mutation 
can affect all 

offspring.

Natural selection 
can by speeded up 

using selective
breeding to 

increase food 
production.

Food/medicine 
production can be 
extremely quick.

Meiosis leads to non-identical cells being 
formed while mitosis leads to identical cells 

being formed
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Gametes are 

made in 
reproductive 

organs (in 
animals ovaries 

and testes)

Cells divide by 
meiosis to 

form gametes

Copies of the genetic 
information are made.

The cell divides twice to form 
four daughter cells each with 
half the number of 
chromosomes.

All haploid gametes are 
genetically different from 
each other.

Gametes join at 
fertilisation to 

restore the number 
of chromosomes

The new cell divides by mitosis. The number of cells 
increase. As the embryo develops cells differentiate.

Meiosis

Advantages and 
disadvantages of sexual 

and asexual reproduction 
(Biology only)

DNA and 
the genome

DNA structure

Polymer made up of two 
strands forming a 

double helix.

Contained in structures 
called chromosomes. A 

gene is a small section of 
DNA on a chromosome. 
Each gene codes for a 

sequence of amino acids 
to make a specific 

protein.

Genetic material in the 
nucleus is composed of 
a chemical called DNA.

DNA structure 

Phosphate 
and sugar 
back bone

DNA is polymer made 
from four different 
nucleotides. Each 

nucleotide consists of a 
common sugar, 

phosphate group and 
one of 4 different bases 

A, C, G & T

phosphate 
group

ribose 
sugar

base

nucleotide

Repeating 
nucleotide units. 

(Biology HT) A sequence of 3 bases is the code for a particular amino acid. The 
order of bases controls the order in which each amino acids combine and fold 

to produce a specific shaped protein such as enzymes.. 

Protein synthesis 
(Biology HT only)

In DNA the complementary strands 
C, A, T, G always link in the same 
way. C always linked to G on the 

opposite strand and A to T.

Making new proteins (protein 
synthesis) transcription and 

translation

Composed of chains of amino acids. 
A sequence of 3 bases  (codon) 

codes for a particular amino acid.

RNA polymerase binds to non-coding 
DNA located in front of a gene.

RNA polymerase produces a 
complementary mRNA strand from 

the coding DNA of the gene.

mRNA moves from the nucleus and 
attaches to a ribosome in the 

cytoplasm.

Ribosomes translate each triplet of 
bases (codons) into specific amino 
acids according to mRNA template

Amino acids are transferred to the 
ribosome by tRNA.

Amino acids are linked together to 
form polypeptides.

(HT only) Not all parts code for 
proteins. Non-coding parts can switch 

genes on and off. Mutations may 
affect how genes are expressed.
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In non
coding 
DNA

Affects phenotype by 
influencing the binding of 
RNA polymerase and 
altering the quantity of 
protein produced.

In 
coding
DNA

Affects phenotype by 
altering the sequence of 
amino acids and therefore 
the activity of the protein 
produced.

Ex
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g 
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A DNA can 
be 

extracted 
from 
fruit

Dissolve salt and washing up liquid together with a mashed up 
sample of fruit (kiwi fruit is good) and place in a 60°C water bath for 
15 minutes.

Filter and add protease solution to the filtrate in a boiling tube. Tilt 
the boiling tube and carefully add ice cold ethanol.

The white layer that forms at the interphase is DNA and can be 
pulled out on a glass rod
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EDEXCEL GCSE BIOLOGY 
GENETICS Part 2

The 
whole
human 
genome
has now 

been 
studied.

It is of great 
importance for 
future medical 
developments

Searching for genes linked to 
different types of disease.

Understanding and treatment 
of inherited disorders.

Tracing migration patterns 
from the past.

The genome is the entire 
DNA of an organism. 

The understanding of 
genetics (biology only)

G
re

go
r

M
en

de
l In the mid 19th

century carried out 
breeding experiments 

on plants

Inheritance of each 
characteristic is 
determined by units that 
are passed on to 
descendants unchanged.

Chromosomes had not yet been discovered so the mechanism for inheritance was still unknown.
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Gamete Sex cells produced in meiosis.

Zygote Single cell that results from fusion of egg and sperm cell.

Chromosome A long chain of DNA found in the nucleus.

Gene Small section of DNA that codes for a particular protein.

Allele Alternate forms of the same gene.

Dominant A type of allele – always expressed if only one copy present 
and when paired with a recessive allele.

Recessive A type of allele – only expressed when paired with another 
recessive allele.

Homozygous Pair of the same alleles, dominant or recessive.

Heterozygous Two different alleles are present 1 dominant and 1 recessive.

Genotype Alleles that are present for a particular feature e.g. Bb or bb

Phenotype Physical expression of an allele combination e.g. black fur, 
blonde hair, blue eyes.

Genetic inheritance

Dominant and recessive allele 
combinations

Dominant Recessive

Represented 
by a capital 
letter e.g. B.

Represented
by a lower 
case letter 

e.g. b.

3 possible combinations:
Homozygous dominant BB
Heterozygous dominant Bb
Homozygous recessive bb

Using a punnet square (using mouse fur 
colour as an example)

Parent 
phenotype

Black fur White fur

Parent
genotype BB bb

What
gametes are 

present

In each egg In each sperm

B
B

Sex determination

One pair of chromosomes 
carry the genes that 

determine sex

Female Male

XX XY

Th
e 

pr
ob

ab
ili

ty
 o

f a
 

m
al

e 
of

 fe
m

al
e 

ch
ild

 is
 

50
%

. T
he

 ra
tio

 is
 1

:1

The probability of black fur offspring phenotype 
is 100%. All offspring genotypes are 

heterozygous (Bb).

Crossing two heterozygous mice (Bb)

The probability of black fur is 75% and white fur 
25%. The ratio of black to white mice is 3:1

The alleles present, 
or genotype operate 
at a molecular level 

to develop 
characteristics that 
can be expressed as 

a phenotype.

Most characteristics 
are as a result of 
multiple genes 

interacting.

Some characteristics 
are controlled by a 
single gene e.g. fur 

colour, colour 
blindness.

(Biology HT) Some disorders are 
inherited on the chromosomes 
that determine sex (sex linked 

genetic disorders)

Colour blindness in men.

The X chromosome carries one 
normal or one faulty allele (the 

normal is dominant). The shorter 
Y chromosome does not carry the 
allele and so X chromosome allele 

is always expressed in men.
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Genetic causes 
(inheritance)

There is usually 
extensive 
genetic variation 
within the 
population of a 
species e.g. hair 
colour, skin 
colour, height 
that can also be 
affected by 
environment 
e.g. nutrition, 
sunlight.

Environmental
causes (condition 

they have 
developed in)

A combination of 
genes and 

environment

Variation

All genetic variation arises in mutation, 
most have no effect on phenotype, 

some influence but very rarely a single 
mutation determines phenotype.

Inherited disorders

Using a family tree: If the 
father was homozygous 
dominant then all of the 
offspring would have the 

disorder. He must be 
heterozygous

Blood groups

Determined by multiple 
alleles (A,B,O) and 

codominance

AO, AA blood group A

BO, BB blood group B

OO blood group O

AB blood group AB. A 
and B are codominant
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EDEXCEL GCSE 
NATURAL 

SELECTION AND 
GENETIC 

MODIFICATION 
PART 1

Evidence from around the world, 
experimentation, geology, fossils, discussion 
with other scientists (Alfred Wallace) lead to:

Theory of 
evolution 
(Biology 

only)
Charles

Darwin ‘On 
the Origin of 
the Species’ 

(1859)

Published the 
theory of 

evolution by 
natural 

selection

Slowly accepted; challenged 
creation theory (God), 
insufficient evidence at time, 
mechanism of inheritance not 
yet known.

Charles 
Darwin

Theory of 
evolution by 

natural 
selection.

Individual organisms within a particular species show 
a wide range of variation for a characteristic.

Individual most suited to the environment are more 
likely to breed successfully.

Characteristics enable individuals to survive are then 
passed on to the next generation.

Developed since its proposal 
from information gathered by 

other scientists.

Al
fr

ed
 W

al
la

ce Independently 
proposed the 

theory of 
evolution by 

natural 
selection

Published joint 
writings with 
Darwin in 1858.

Worked worldwide 
gathering 
evidence.

Best know for 
work on warning 
colouration in 
animals and his 
theory of 
speciation.

Did much pioneering work on 
speciation but more evidence 

over time has lead to our 
current understanding.

Evidence for evolution

Antibiotic resistance in 
bacteria provides 

evidence for evolution.
Evolution is widely accepted. Evidence is now available as it has been 

shown that characteristics are passed on to offspring in genes.

An
tib

io
tic

re
si

st
an

t 
ba

ct
er

ia

Mutations 
produce 

antibiotic 
resistant
strains 

which can 
spread

Resistant strains are 
not killed.

Strain survives and 
reproduces.

People have no 
immunity to strain 
and treatment is 
ineffective.

Classification of living organisms
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Kingdom Animalia

Phylum Chordata

Class Mammalia

Order Primates

Family Hominidae

Genus Homo

Species sapiens

The full 
human 

classification

Carl Woese

3 domains instead 
of kingdoms based 
on genetic analysis.

Archaea (primitive
bacteria), true 

bacteria, eukaryota.

Both Darwin and Wallace’s work contributed to the modern 
science of genetics and ‘molecular biology’.

Evidence for human evolution

Fossils Stone tools

Ardipithecus 
ramidus ‘Ardi’ 

from 4.4 
million years 

ago

Earliest simple 
stone tools 

from 3.3 
million years 

ago.Australopithe
cus afarensis 
‘Lucy’ from 
3.2 million 
years ago

The age of 
different 

layers of rock 
can be dated. 

Stone tools 
found in those 
layers are the 

same age.

Leakey’s 
discovery of 
Homo habilis

from1.6 
million years 

ago

Hu
m
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The five 
kingdoms are 

animals, 
plants, fungi, 

protista, 
prokaryotes

Evidence for evolution from 
anatomy (Biology only)

The pentadactyl limb

Darwin suggested that the five 
finger (pentadactyl) limb found 

across many vertebrates 
suggest a common ancestor.

Selective breeding

Choosing parents with the desired 
characteristics from a mixed 

population

Chosen parents are bred together.

From the offspring those with 
desired characteristics are bred 

together.

Repeat over several generations 
until all the offspring show the 

desired characteristics.

Choosing characteristics

Desired characteristics are chosen for 
usefulness or appearance

Disease resistance 
in food crops.

Animals which
produce more 
meat or milk.

Domestic dogs 
with a gentle 

nature.

Large or unusual 
flowers.

Selective 
breeding
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EDEXCEL GCSE 
NATURAL 

SELECTION AND 
GENETIC 

MODIFICATION 
PART 2

Genetic 
engineering
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O
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Crops that 
have 

genes from
other 

organisms

To become 
more 
resistant to 
insect 
attack or 
herbicides.

To increase 
the yield of 
the crop.

Modification of the genome of 
an organism to introduce 
desirable characteristics

Genetic engineering process (HT only)

1. Restriction enzymes are used to isolate and 
cut out the required gene.

2. If sticky ends of DNA on the isolated gene 
and the plasmid DNA match then they can be 

joined together.

3. DNA is joined in the plasmid DNA using the 
enzyme ligase – bacterial plasmid or virus.

4. Genes are transferred to
plants/animals/microbes in a vector (bacteria 
or virus) at an early stage of development so 

they develop the required characteristics.

Tissues 
cultures

Cloning techniques in plants/animals

Tissue
culture

Small groups of cells to 
grow new plants in nutrient 

solution or solid agar. 

Advantage: Important for 
preservation of rare plants 

and commercially in 
nurseries.

Small groups of human cells 
used to grow new tissues. 

Advantage: matched tissues 
can be grown that are not 

rejected by the body’s 
immune system.

Advantages and disadvantages of 
genetic engineering

Advantages

Modification of crop 
plants e.g. insect 
resistance from 

Bacillus 
thuringiensis.

Modification of 
bacteria to produce 
human hormones 
e.g. human insulin 
made by bacteria.

Disadvantages

Resistant crops 
could pass on genes 

to wild plants 
affecting food 

chains.

Insulin produced 
using GM bacteria is 

not identical to 
human insulin and 
not everyone can 

use it.

Agricultural 
solutions
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Fertilisers

Advantages: Increases the growth and yield of crop 
plants.

Disadvantages: Excess fertiliser can run off into lakes 
and rivers and cause pollution leading to the death of 
other plants and animals.

Biological control

Advantages: Insects can be used to control weed 
populations. No herbicides are necessary.

Disadvantages: Introduced insects can complete for 
non weed plants and disrupt other species food 
chains.

Risks and 
benefits

Risks and benefits (practical and ethical)

Genetic 
engineering

Risks: Seeds from GM plants 
can be very expensive. Some 
people think eating GM plants 
is bad for health although 
there is no evidence to support 
this view.

Benefits: decreased use of 
herbicide with increase in yield 
from food crops. Medicines 
tailored for individuals.

Selective 
breeding

Risks: alleles that may be 
useful in future may be bred 
out. Populations with low 
variation can be vulnerable to 
genetic diseases.

Benefits: Increased growth and 
yield of plants and animals for 
food.
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EDEXCEL
TOPIC 2  -

MOTION AND 
FORCES (part 1)

D
escribing M

otion

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.

Scalar and vector quantities

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 𝓍𝓍
W

in
d 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 



better hope – brighter future

Forces

Weight Newton (N)

Mass Kilograms (kg)

Gravitational
field strength Newton per kilogram (N/kg)

Force Newton (N)

Acceleration Kilogram metre per second (Kg m/s)

Momentum Joules (J)

Velocity  Metre per second (m/s)

Time Second (s)

Centripetal 
force

This force acts towards 
the centre of the circle 

EDEXCEL
TOPIC 2  -

MOTION AND 
FORCES (part 2)

Weight
Force acting 

upon an object 
due to gravity

Newton 
(N)

Mass How much 
matter

Kilograms 
(Kg)

Weight = mass X gravitational field strength
W = m X g
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Gravity 
exerted 

around an 
object.

Earth’s 
gfs = 
9.8N/kg.

Each Kg has a 
gravitational pull of 9.8N.

An arrow 
can be used 

to show 
vectors

Length of arrow = 
magnitude of vector

Direction of arrow = 
direction of vector

Free body 
diagram

Show magnitude and direction of all 
forces upon an object

Object moves left 
with a force of 5N.

Force Push or pull Stretch, squash,  turn.

Contact 
force

Exerted between 
two objects 

when they touch

Friction, air resistance, 
tension.

Non-
contact 

force

Exerted between 
two objects 

without touching

Gravity, electrostatic 
forces, magnetic 

forces.

Contact and Resultant forces

Re
su

lta
nt

 fo
rc

e The overall 
effect of all of 

the forces
acting upon 

an object

Two forces acting in 
the same direction are 

added.

Two forces acting in 
the opposite direction 

are taken away.

Acceleration is 
proportional to 
resultant force.

Acceleration is 
inversely 

proportional to 
mass.

F = m X a

Force = mass X 
acceleration.
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Balanced 
forces

When the resultant force on an still object =
0, the object is stationary.

When the resultant force on a moving 
object = 0, the object is at a constant speed.

N
ew

to
n’

s 
se

co
nd

 
La

w
 Unbalanced 

forces

When the resultant force is greater than 0,
the object accelerates. It could speed up, 

slow down or change direction.
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Equal and 
opposite 

forces

When two objects interact the forces 
exerted are equal and in an opposite 

direction.

Changing 
velocity 

Objects in a circular 
motion, change direction 
but keep a constant speed

Car travelling 
around a bend

Constant speed,
direction changes.

Satellite orbiting 
the Earth

Constant speed, 
direction changes.
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Work done by 
braking force, 

reduces 
kinetic energy

Kinetic energy 
decreases, temperature 
of brakes increases due 

to frictional forces.

Frictional forces decelerate a 
moving object and bring it to rest.

Speed 
affects both 

thinking 
and braking 
distances.

Thinking 
distance

Distance travelled whilst the 
driver reacts

Braking
distance

Distance travelled whilst the 
car is stopped by the brakes

Stopping
distance

Total thinking and braking 
distances 

.  An alert 
driver has a 

reaction 
time of 1s.
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Drivers 
reaction times

Drinking alcohol, taking 
drugs, tired.

Braking 
distances

Weather conditions, worn 
brakes or tyres, road surface, 

size of braking force.

An object travelling in 
a circle at a constant 
speed, is constantly 

changing direction so it 
is constantly  changing 
velocity which means 

it is accelerating.

Inertial mass How 
difficult it is 
to change 

the velocity 
of an object 

If the mass is 
large, to change 

velocity a big
force is needed.

Inertial mass 
= force ÷

acceleration.

Momentum = 
mass X velocity

Is a vector.

Momentum

Cr
um

pl
e 

zo
ne

s H
IG

H
ER O

N
LY

HIGHER ONLY

When objects 
continue in 

the same state
of motion

Speed or direction 
only changes if a 

resultant force acts 
on the object

Inertia

Ch
an

ge
s i

n 
m

om
en

tu
m

 

Force is 
applied to 

stop 
momentum

If momentum 
changes slowly, the 

force applied is small 
so less damage.

HIGHER ONLY

Frictional forces 
decelerate a 

moving object and 
bring it to rest.

Core Practical 

Investigate 
force, mass and 

acceleration

Vary mass added 
to trolley.

Force = change 
in momentum 

÷ time.

F = (mv – mu) ÷ t

Co
ns

er
va

tio
n 

of
 

m
om

en
tu

m
 When two objects collide, the 

momentum they have before 
the collision = the momentum 
they have after the collision 

Closed system = no external 
forces acting on it.

Reactions and stopping

Measuring 
reaction 

times

How fast 
someone 

reacts

Dropping the ruler test 
or computer based test.

Typical reaction time = 
0.2 – 0.6s.

There must be a 
resultant force acting 

upon the object.

p = m X v

PHYSICS ONLY

Work done to bring a vehicle 
to rest = its initial kinetic

energy

Speed increases 
thinking distance 
also increases at 
the same rate.

If speed doubles, braking 
distance increases by a factor 

of four (22).

Speed increases 
so does stopping 

distance.

Car’s mass ~1000Kg, 
single decker bus 

~10,000Kg,  loaded 
lorry ~30,000Kg

Newton’s Laws 
and Momentum
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