
KS3 (Year 7) Forces Knowledge Commentary 
 

What is going through a physics teacher’s head? 
 

Knowledge 
Commentary: 

● The essential idea for students to grasp here is that force 
is a concept and not an object that can be put on a desk 
and observed.  

● It is also essential to understand that a force is something 
that changes the way something moves and to avoid the 
misconception that forces make things move. 

● Introduce the terms accelerate and acceleration as soon 
as possible and keep reinforcing their use 

● Unbalanced forces cause acceleration and even a change 
in shape is an acceleration of the particles in the material 

● Balanced forces cause zero acceleration 
● A good exercise to carry out for yourself and your students 

is to throw a football in the air and to think about the forces 
acting at each stage of its path, ignoring air resistance for 
simplicity - the key point is that once the ball leaves the 
hand, the ONLY force acting is its weight downwards and 
this never changes. Hence it decelerates, comes to a stop 
at the top, then accelerates back downwards - an example 
of an unbalanced force causing deceleration the 
acceleration 

●  An extension of this is to stand on a bathroom scales 
whilst throwing the ball upwards. Will the reading change? 
YES - it MUST as the force upwards must be larger than 
the ball’s weight for it to accelerate upwards, therefore you 
must push down on the scale within an equal, but opposite 
force to make this happen. 

● It is important to embed good habits in drawing force 
arrows - even textbooks often get this wrong. Force arrows 
are used later as a tool for doing vector calculations - they 
should be drawn to scale ideally, but should at least be 
straight lines, with length indicating the size of the force 
and their starting point should be the centre of mass (or 
centre of gravity) of the object they are applied to - here 
are some good examples to look at: 
http://www.mrwaynesclass.com/freebodies/reading/index0
1.html 

● A useful practical exercise is to hang 100g masses, one by 
one up to 10 masses, on a 0-10N Newton meter. Plot a 
graph of mass (kg) vs weight in N - reinforcing relationship 
between mass and weight; 0.1kg is pulled by 1N of 
gravitational force (or 1kg by 10N); linear extension of the 
spring 

● Extend this exercise by asking for predictions of what the 
line would be like on the Moon (lower gradient, ⅙ th as 
steep as gravitational force is 1/6th of Earth’s; on Jupiter 

http://www.mrwaynesclass.com/freebodies/reading/index01.html
http://www.mrwaynesclass.com/freebodies/reading/index01.html


 

(steeper, stranger gravitational force); International Space 
Station - flat line as zero gravitational force 

● Hooke’s Law - make it more interesting by discussing 
WHY we do it. Don’t JUST do it! Knowing how things 
stretch and being able to predict what they will do is useful 
in any application of springs (old fashioned watch springs, 
car suspension, Newton meters but also in other materials 
including biological ones such as sinews and muscle 
tissue) 

● (This is an extension opportunity to practise prediction - 
what will happen if two springs are used in series (stretch 
twice as far, so gradient of Force vs extension graph is 
halved) and in parallel (stretch half as far, so gradient is 
doubled) 
https://www.cyberphysics.co.uk/topics/forces/springs_serie
s_parallel.html) 

● Work done is a useful concept to mention at an early 
stage, although full treatment is mathematical at GCSE 
level. As a concept, work is done on a spring when it is 
stretched by a force - this causes a transfer of energy into 
the elastic store of the spring. This energy can be 
transferred to other stores when the spring is released. 
Use the correct language of energy stores and transfers 
https://spark.iop.org/collections/energy-guidance-notes#gr
ef 

● Year 5 and 6 pupils should already have encountered the 
concepts of contact and non-contact forces at KS2. Some 
may have difficulty with ideas such as air resistance where 
the objects responsible for the force cannot be seen - air 
resistance is still a contact force. Non-contact forces are 
those due to gravity, static electricity and magnetism 
where there does not have to be direct contact between 
two objects. 

● Equilibrium can be related to being in balance. It is not a 
common word in everyday usage, but useful to embed its 
use correctly - balanced forces are in equilibrium.  

https://www.cyberphysics.co.uk/topics/forces/springs_series_parallel.html
https://www.cyberphysics.co.uk/topics/forces/springs_series_parallel.html
https://spark.iop.org/collections/energy-guidance-notes#gref
https://spark.iop.org/collections/energy-guidance-notes#gref

