
Strand 1: Forces and Motion: Kinematics and Dynamics 

In this strand, students learn about Newtonian mechanics as a successful physical 
theory that explains the motion of objects. They explore how objects move (kinematics) 
and the reason why objects move in the way they do (dynamics). They use the verbal, 
mathematical and graphical language of kinematics to discuss and explain motion in 
one dimension as well as motion in a circle. 

They are introduced to Newton’s three laws of motion as valid mathematical models 
with underlying assumptions that accurately model systems as diverse as the planets 
of the solar system and helium atoms in a container. They learn how experiments and 
observations have confirmed the validity of Newtonian mechanics in many 
circumstances, but that the validity breaks down for objects moving close to the speed 
of light, or objects at the subatomic scale. In strand 4 they will learn how quantum 
mechanics is a more appropriate model when considering objects at the subatomic 
scale. 

Given the central role that forces play in Newton’s laws of motion, students explore 
forces common in everyday life such as weight, tension, friction, buoyancy and air 
resistance. They learn how to model a situation in which more than one force is acting 
on an object and how to find the resultant of those forces. In strands 2 and 3 they will 
see how many of these everyday forces can also be modelled as gravitational and 
electromagnetic interactions, two of the four fundamental forces in nature. 

The concept of energy as one of the most fundamental concepts in science, is 
considered in the context of Newtonian mechanics. Students understand that 
conservation of energy is an essential principle in physics and explore how the concept 
of work, as a means of transferring energy through the application of a force, links 
energy and force. They learn how in certain situations, the concepts of work and energy 
can be applied to solve the dynamics of a mechanical system without directly resorting 
to Newton’s laws. Students learn how this work-energy approach often provides a 
much simpler analysis than that obtained from the direct application of Newton’s Laws 
since it deals with scalar rather than vector quantities. Beyond this strand, they learn 
how this problem-solving approach focusing on energy can be applied to a range of 
phenomena in electromagnetism, and thermal and nuclear physics. 

 

 

 

 

 

 



Strand 1 Learning Outcomes 

 

 

 

 
 
 



 
 

 
 

 


