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Bitesize Ks 3 Science Forces

Understanding
Forces: The Bitesize
KS3 Science Guide

If you are studying for your Key Stage
3 science exams, the topic of forces is
one  of  the  most  essent ia l  and
fascinating areas you will  encounter.
From the simple act of pushing a door
open  to  the  complex  physics  that
keeps a rocket in the sky, forces are
everywhere.  This  comprehensive
guide  is  designed  to  give  you  a
bitesize KS3 science forces overview
that  is  clear,  engaging,  and easy to
understand.  We will  break down the
key  concepts,  introduce  important
terminology,  and  help  you  see  how
forces  shape  the  world  around  you.
Whether you are revising for a test or
just curious about how things move,
this  article  wil l  provide  a  sol id
foundation in the physics of forces.

What Exactly Is a
Force?

At its simplest, a force is a push or a
pull that acts upon an object. Forces
can cause an object to start moving,
stop  moving,  speed  up,  slow  down,
change direction, or change shape. In
the  bitesize  KS3  science  forces
curriculum, you learn that forces are
measured  in  units  called  Newtons
(N), named after the famous scientist
Sir  Isaac  Newton.  A  force  can  be
applied  to  an  object  through  direct

contact, like your hand pushing a box,
or it can act at a distance, like the pull
of a magnet.

Forces are vector quantities, meaning
they have both a size (magnitude) and
a direction. This is why when you draw
a force diagram, you use arrows – the
length of the arrow represents the size
of the force, and the direction of the
arrow shows which way the force is
acting.

Contact and Non-Contact
Forces

A fundamental  part  of  your  bitesize
KS3  science  forces  syl labus  is
understanding the difference between
contact and non-contact forces. Let's
break them down:

Contact forces: These require
objects to physically touch each
other. Examples include:

Friction: The force that
resists motion when two
surfaces rub together.
Air resistance (drag): A
type of friction that acts
on objects moving through
air.
Tension – The pulling
force transmitted through
a rope, string, or cable.
Normal contact force –
The support force that a
surface exerts on an
object resting on it.
Applied force – A force
that is applied by a person



or another object, like
pushing a car.

Non-contact forces: These
forces act without any physical
contact between objects.
Examples include:

Gravitational force: The
attractive force between
any two masses, most
noticeable between the
Earth and objects on it.
Magnetic force: The
force of attraction or
repulsion between
magnets.
Electrostatic force: The
force between electrically
charged objects.

Balanced and
Unbalanced Forces

One of the most important ideas in the
bitesize KS3 science forces topic is the
concept of balanced and unbalanced
forces. When multiple forces act on an
object, they can combine to produce
different effects.

Balanced Forces

When two or more forces acting on an
object cancel each other out, they are
said  to  be  balanced.  This  happens
when the forces are equal in size but
opposite in direction. When forces are
balanced,  there  is  no  overall  force
(also called a resultant  force)  acting
on the object. This means the object
will either remain stationary (if it was
not moving) or continue moving at a
constant speed in a straight line (if it
was already moving). This is Newton's
First Law of Motion – an object at rest
stays at rest, and an object in motion
stays in motion at the same speed and
direction,  unless  acted  upon  by  an

unbalanced force.

Example: A book lying on a table. The
weight  of  the  book  (due  to  gravity)
pulls it downwards. The table pushes
back  upwards  with  an  equal  and
opposite  normal  contact  force.  The
forces  are  balanced,  so  the  book
remains at rest.

Unbalanced Forces

When the forces acting on an object
are  not  equal,  they are  unbalanced.
This results in a resultant force that
can change the motion of the object.
The object  will  accelerate  –  it  could
speed  up,  slow  down,  or  change
direction.  The  direction  of  the
acceleration  is  the  direction  of  the
resultant force.

Example:  When you  kick  a  football
that is lying on the ground. The force
of your foot is much larger than the
frictional  force  holding  the  ball  in
place.  The  unbalanced  force  causes
the ball to accelerate forward. Later,
as  the  ball  rolls,  friction  and  air
resistance  become  the  unbalanced
forces,  causing it  to  slow down and
eventually stop.

Gravity: The
Universal Force

Gravity is a key topic in any bitesize
KS3 science forces revision guide. It is
a non-contact force that pulls objects
towards each other. On Earth, gravity
gives  everything  weight  and  pulls
objects downwards. The gravitational
field  strength  on  Earth  is
approximately  10 N/kg.  This  means
that for every kilogram of mass, the
force  of  gravity  acting  on  it  is  10
Newtons.
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To  calculate  weight,  you  use  the
formula:

W e i g h t  ( N )  =  m a s s  ( k g )  ×
gravitational field strength (N/kg)

For example, a person with a mass of
50 kg on Earth would have a weight of
50 × 10 = 500 N.

Mass vs. Weight

A common point  of  confusion –  and
one that is often tested in KS3 – is the
difference  between  mass  and  weight.
Mass  is the amount of matter in an
object and is measured in kilograms
(kg).  It  does  not  change,  no  matter
where you are. Weight is the force of
gravity  acting  on  an  object  and  is
measured in Newtons (N). Your weight
would  be  different  on  the  Moon
because  the  gravitational  field
strength is  only about 1.6 N/kg,  but
your mass would stay the same.

Friction: A Helpful
and Hindering Force

Friction  is  a  contact  force  that  you
encounter  in  almost  every aspect  of
daily life. In the context of bitesize KS3
science forces, friction is the force that
opposes  the  relative  motion  of  two
surfaces in contact. It always acts in
the opposite direction to an object’s
motion.

Advantages of Friction

It allows you to walk – without
friction, your feet would slip.
It allows brakes on a bicycle or
car to slow down the wheels.
It lets you grip objects – a pencil
would fall out of your hand
without friction.

It is essential for tyres to grip
the road.

Disadvantages of Friction

It causes wear and tear on
moving parts in machines.
It produces unwanted heat,
which can damage components.
It makes moving heavy objects
more difficult.

Reducing Friction

Engineers often try to reduce friction
where  it  is  not  wanted.  Common
methods include using lubricants (like
oil  or  grease),  making  surfaces
smoother,  or  using  wheels  and  ball
bearings to convert sliding friction into
rolling friction, which is much smaller.

Air Resistance and
Water Resistance

Air  resistance (also called drag)  and
water  resistance  are  specific  types  of
friction  that  act  on  objects  moving
through  a  fluid  (a  gas  or  a  liquid).  As
you learn in the bitesize KS3 science
forces  unit,  these  resistance  forces
increase  with  speed.  The  faster  an
object  moves,  the  greater  the  air
resistance  or  water  resistance  it
experiences.

When an object falls through the air, it
initially accelerates due to gravity. But
as its speed increases, air resistance
builds up. Eventually, the force of air
resistance becomes equal to the force
of  gravity,  and  the  object  stops
accelerating. It then falls at a constant
maximum  speed  called  terminal
velocity. This is why a skydiver with a
parachute  reaches  a  much  lower
terminal  velocity  than  a  skydiver



without  one –  the parachute greatly
increases air resistance.

Water  resistance  works  similarly.  A
boat ' s  hu l l  i s  des igned  to  be
st reaml ined  to  reduce  water
resistance, allowing it  to move more
efficiently.

Speed, Distance, and
Time

Forces and motion are closely linked.
In  your  bitesize  KS3  science  forces
revision,  you  will  need  to  calculate
speed using the formula:

Speed (m/s) = distance (m) ÷ time
(s)

I f  a  car  travels  100  metres  in  5
seconds, its speed is 100 ÷ 5 = 20
m/s.

You can also rearrange this formula to
find distance or time. Graphs are often
used to represent motion. A distance-
time  graph  shows  how  distance
changes with time. A straight, sloping
line  indicates  constant  speed.  A
steeper slope means a faster speed. A
horizontal  line  means  the  object  is
stationary.

Moments and
Turning Forces

Another  important  concept  in  the
bitesize KS3 science forces topic is the
idea  of  moments.  A  moment  is  the
turning  effect  of  a  force.  You  use
moments every time you open a door,
use a spanner to loosen a nut, or ride
a  seesaw.  The  size  of  a  moment
depends on two things:

The size of the force applied.
The perpendicular distance from
the pivot (the point of rotation)
to the line of action of the force.

The formula for a moment is:

Moment  (Nm)  =  force  (N)  ×
perpendicular distance from pivot
(m)

If you apply a 10 N force at a distance
of 0.5 m from the pivot, the moment is
10 × 0.5 = 5 Nm.

Levers and Gears

Levers are simple machines that use
moments  to  make  work  easier.  By
increasing the distance from the pivot,
a  small  force  can  produce  a  large
turning  effect.  This  is  why  a  long-
handled spanner is easier to use than
a  short  one.  Gears  are  wheels  with
teeth that interlock. They can change
the  speed,  direction,  or  turning  effect
of a force.

Practical
Applications in KS3
Science

Understanding forces is not just about
passing  your  exams  –  it  is  about
understanding  the  physical  world.
When  you  revise  the  bitesize  KS3
science  forces  content,  try  to  think
about  real-life  examples.  Why  is  it
easier  to  push  a  heavy  trolley  on
smooth  floor  than  on  a  carpet?
(Friction.) Why does a rocket need a
huge  thrust  to  lift  off?  (Overcoming
gravity.)  Why do parachutes  have a
large  surface  area?  (Increasing  air
resistance.)

In the lab, you might use force meters
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(Newton  meters)  to  measure  forces.
You  might  conduct  experiments  to
investigate friction by pulling a block
over different surfaces, or to study the
effect of  weight on the extension of  a
spring  (Hooke's  Law).  Hooke's  Law
states that the extension of a spring is
directly  proportional  to  the  force
a p p l i e d ,  u p  t o  t h e  l i m i t  o f
proportionality.  This  is  a  classic  KS3
practical.

Conclusion

Forces  are  a  fundamental  part  of
physics  and  form  the  backbone  of
many  topics  in  your  KS3  science

studies.  By  understanding  the
different types of forces, how balanced
and  unbalanced  forces  affect  motion,
and how to calculate key values like
weight and speed, you build a strong
foundation for more advanced science.
Remember  to  use  the  bitesize  KS3
science forces approach – break down
t h e  i n f o r m a t i o n  i n t o  s m a l l ,
manageable  chunks,  use  diagrams,
and  relate  concepts  to  everyday
observations.  With  this  guide,  you
should  feel  more  confident  about
tackling questions on forces, whether
in class or in your assessments. Keep
p u s h i n g  a n d  p u l l i n g  y o u r
understanding,  and  you  will  master
this topic in no time.


