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OCR Physics A
Module 3.5: Laws of motion and momentum
This section provides knowledge and understanding of Newton’s laws – fundamental laws that can be used to predict the motion of all colliding or interacting objects in applications such as sport (HSW1, 2). Newton’s law can also be used to understand some of the safety features in cars, such as air bags, and to evaluate the benefits and risks of such features (HSW9). Learners should be aware that the introduction of mandatory safety features in cars is a consequence of the scientific community analysing the forces involved in collisions and investigating potential solutions to reduce the likelihood of personal injury (HSW10, 11, 12). There are many opportunities for learners to carry out experimental work and analyse data using ICT techniques (HSW3).
	Specification reference
	Checklist 
questions
	

	3.1.2 a i
	Can you use the equations of motion for constant acceleration in a straight line, including motion of bodies falling in a uniform gravitational field without air resistance?
	

	3.5.1 a
	Can you explain Newton’s three laws of motion?
	

	3.5.1 b
	Can you calculate linear momentum and understand the vector nature of momentum?
	

	3.5.1 c
	Can you understand that net force = rate of change of momentum?
	

	3.5.1 d
	Can you describe and calculate the impulse of a force?
	

	3.5.1 e
	Can you recall that impulse is equal to the area under a force–time graph?
	

	3.5.2 a
	Can you define the principle of conservation of momentum?
	

	3.5.2 b
	Can you describe and carry out calculations for collisions and interactions of bodies in one dimension and in two dimensions?
	

	3.5.2 c
	Can you describe perfectly elastic collisions and inelastic collisions?
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Homework and Independent Study
HW:
Assessed past-paper questions.
Kerboodle online task(s)
Revision: As part of 
topic
 test (Module 3
.
5
)
IS: 
Textbook summary questions on each topic, to self-assess.
Zig-zag
 booklets for revision and IS
 (mod 3)
. 
Answers distributed at end of topic
s
.
Use of online resources including physicandmathstutor.com, Seneca Learning and Kerboodle textbook.
 Especially check the “Appendices”.
)
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K
ey Terms
Conservation of Momentum: 
The total momentum of a system before an event must be equal to the total momentum of the system after the event, assuming no external forces act.
Elastic Collisions: 
A collision in which the total kinetic energy of the system before the collision is equal to the total kinetic energy of the system after the collision.
Impulse: 
The change of momentum of an object when a force acts on it. It is equal to the product of the force acting on the object and the length of time over which it acts.
Inelastic Collisions: 
A collision in which the total kinetic energy of the system before the collision is not equal to the kinetic energy of the system after the collision.
Linear Momentum: 
The product of an object’s mass and linear velocity.
www.pmt.education
Newton’s First Law: 
An object will remain in its current state of motion, unless acted on by a resultant force. An object requires a resultant force to be able to accelerate.
Newton’s Second Law: 
The sum of the forces acting on an object is equal to the
rate
 of change of momentum of the object.
Newton’s Third Law: 
Every action has an equal and opposite reaction. If an object exerts a force on another object, then the other object must exert a force back, that is opposite in direction and equal in magnitude.
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