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OCR Physics A
Module 3.2: Forces in Action
This section provides knowledge and understanding of the motion of an object when it experiences several forces and also the equilibrium of an object. Learners will also learn how pressure differences give rise to an upthrust on an object in a fluid. There are opportunities to consider contemporary applications of terminal velocity, moments, couples, pressure, and Archimedes principle (HSW6, 7, 9, 11, 12). Experimental work must play a pivotal role in the acquisition of key concepts and skills (HSW4).

	Specification reference
	Checklist 
questions
	

	3.2.1 a
	Can you recall and understand the formula net force = mass × acceleration (F = m a)?
	

	3.2.1 b
	Can you recall the newton as the unit of force?
	

	3.2.1 c
	Can you explain why the weight of an object, W = m g?
	

	3.2.1 d
	Can you define and use the terms tension, normal contact force, upthrust, and friction?
	

	3.2.1 e
	Can you draw and interpret free-body diagrams?
	

	3.2.1 f
	Can you explain one- and two-dimensional motion under constant force?
	

	3.2.2 a
	Can you explain drag as the frictional force experienced by an object travelling through a fluid?
	

	3.2.2 b
	Can you describe the factors affecting drag for an object travelling through air?
	

	3.2.2 c
	Can you describe the motion of objects falling in a uniform gravitational field in the presence of drag?
	

	3.2.2 d i
	Can you define terminal velocity?
	

	3.2.2 d ii
	Can you list and describe techniques and procedures used to determine terminal velocity in fluids?
	

	3.2.3 a
	Can you define the moment of a force?
	

	3.2.3 b
	Can you describe a couple and the torque of a couple?
	

	3.2.3 c
	Can you define and use the principle of moments?
	

	3.2.3 d
	Can you describe centre of mass/centre of gravity, and describe how to determine the centre of gravity experimentally?
	

	3.2.3 e
	Can you describe the conditions for equilibrium of an object under the action of forces and torques?
	

	3.2.3 f
	Can you explain the conditions for equilibrium of three coplanar forces?
	

	3.2.4 a
	Can you define density?
	

	3.2.4 b
	Can you describe pressure for solids, liquids, and gases?
	

	3.2.4 c
	Can you apply Archimedes’ principle and use the equation p = h ρ g to calculate the upthrust acting on an object in a fluid?
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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
.2
)
IS: 
Textbook summary questions on each topic, to self-assess.
Zig-zag booklets for revision and IS
 (mods 3, 4)
. 
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
Archimedes’ Principle:
 The upwards force acting on an object submerged in a fluid, is equal to the weight of the fluid it displaces.
Centre of Gravity:
 The single point through which the object’s weight can be said to act.
Centre of Mass:
 The single point through which all the mass of an object can be said to act. 
Couple:
 Two equal and opposite parallel forces that act on an object through different lines of action. It has the effect of causing a rotation without translation.
Density:
 The mass per unit volume of a material. 
Drag:
 The frictional force that an object experiences when moving through a fluid.
Equilibrium:
 For an object to be equilibrium, both the resultant force and resultant moment acting on the object must be equal to zero. 
Free-Body Diagram:
 A diagram showing all the forces acting on an object. It is a good starting point to any mechanics problem. 
Friction:
 The resistive force produced when there is relative movement between two surfaces. 
Moment of Force:
 The product of a force and the perpendicular distance from the line of action of the force to the pivot. 
Newton:
 The unit of force. 
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. It is also expressed as the net force acting an object 
equalling
 the product of the object’s mass and acceleration. 
Normal Contact Force:
 The reaction force between an object and surface. 
Pressure:
 The force that a surface experiences per unit area. It is measured in Pascals (Pa). 
Principle of Moments:
 For an object to be in equilibrium, the sum of the clockwise moments acting about a point must be equal to the sum of the anticlockwise 
moments acting about the point.
Tension:
 The result of two forces acting on an object in opposite, outwards directions.
Terminal Velocity:
 The maximum velocity of an object that occurs when the resistive and driving forces acting on the object are equal to each other. 
Triangle of Forces:
 A method of determining the resultant force of two forces. The two forces are joined tip to tail and the resultant force is given by the force that would complete the triangle. 
Upthrust:
 The upwards force that a fluid applies on an object. 
Weight:
 The product of an object’s mass and the gravitational field strength at its location.
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