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Kinematics (Chapter 1): 

 Velocity: The rate of change of the displacement of an object. 

 

 

 

Accelerated Motion (Chapter 2): 

 Acceleration: rate of change of velocity 

 

 When an object is moving with constant acceleration in a straight line: 

 

 The velocity–time graph in Figure 2.18 shows non-uniform acceleration (decreasing 

gradient). The acceleration at any instant in time is given by the gradient of the velocity-

time graph; calculated by: 
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 In the absence of air resistance, the horizontal component of velocity is constant while  the 

vertical component of velocity increases at a rate of -9.81 ms-2. 
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Dynamics (Chapter 3): 

 

 Newton’s second law of motion: for a body of constant mass, its acceleration is directly 

proportional to the resultant force applied to it. 

 

 Difference between mass and weight: 
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 Newton’s first law of motion: an object will remain at rest or in a state of uniform motion 

unless it is acted on by a resultant force. 

 Terminal velocity: the maximum velocity of an object travelling through a fluid, where its 

resultant force is zero, and depends on the weight and surface area of the object. 

  

 Newton’s third law of motion: when two bodies interact, the forces they exert on each 

other are equal in magnitude and opposite in direction (action and reaction forces – of the 

same types). 

 

Forces – vectors and moments (Chapter 4) 

  

 

 

 

 The centre of gravity of an object is defined as the point where all the weight of the object 

may be considered to act. 

 The moment of a force = force   perpendicular distance of the pivot from the line of action 

of the force. 

 Principle of moments: For any object that is in equilibrium, the sum of the clockwise 

moments about any point provided by the forces acting on the object equals to the sum of 

the anticlockwise moments about the same point. 

 To form a couple, two forces must be equal in magnitude, parallel (but opposite in 

direction) and separated by a distance d 

 The turning effect or moment of a couple is known as torque. 

 Torque of a couple = one of the forces   perpendicular distance between the forces. 
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 When calculating the moment, a pivot point must be chosen, where a force acts on. 

 For an object to be in equilibrium, two conditions must be met at the same time: 

 The resultant force acting on the object is zero 

 The resultant moment is zero 

 So a couple does not cause an object to accelerate. 

 

Work, energy and power (Chapter 5) 

 The work done by a force is defined as the product of the force and the distance moved in 

the direction of the force (W = F   s). 

 Work done = energy transferred  

 

 Work done by an expanding gas: W = p∆V  

 Gravitational potential energy (Ep) = mgh 

 h is the distance moved 

 mg is the force (weight) on the object 

 Kinetic energy (Ek) = ½ mv2 

 v2 = u2 + 2as (u = 0) 

 v2 = 2as 

 ½ mv2 = mas 

 Work done by force F = ½ mv2 

 

 Principle of conservation of energy: energy cannot be created or destroyed. It can only be 

converted from one form to another.  

 Power is defined as the rate of work done, units: watt 
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 Suppose that an aircraft is moving with velocity v. Its engines provide the force F needed to 

overcome the drag of the air. In time t, the aircraft moves a distance s equal to vt. So the 

work done by the engines is: 

 
 

Momentum (Chapter 6) 

 Momentum = mass   velocity (p = mv) 

 The principle of conservation of momentum:  

 Within a closed system, the total momentum in any direction is constant. 

 Total momentum of objects before collision = total momentum of objects after 

collision. 

 Perfectly elastic collision (does not stick): 

 Momentum conserved 

 m1u1 + m2u2 = m1v1 + m2v2 

 Ek conserved 

 

 Perfectly inelastic collision (does stick): 

 Momentum conserved 

 m1u1 + m2u2 = (m1 + m2)(v1 + v2) 
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 Ek not conserved 
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 Newton’s second law of motion: the resultant force acting on an object is equal to the rate 

of change of its linear momentum (force = rate of change of momentum). The resultant 

force and the change in momentum are in the same direction. 

 

F = ma used when the mass of the object stays constant. 

 

Matter and materials (Chapter 7) 

 Density is defined as the mass per unit volume of a substance 

 

 Pressure is defined as the normal force acting per unit cross-sectional area 

 

 Pressure in a fluid is given by: 

 

 

 Hooke’s law:  a material obeys Hooke’s law if the extension produced in it is proportional 

to the applied force (load). 

F = kx 

 Where k is the force constant of the spring / stiffness / spring constant 

 The force beyond which the spring becomes permanently deformed is known as the elastic 

limit. 
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 The strain is defined as the fractional increase in the original length of the wire; has no 

units; hence the usage of a long wire – increase extension 

   

 The stress is defined as the force applied per unit cross-sectional area of the wire; units: 

Pa; hence the usage of a thin wire – increase extension 

   

 Young modulus: ratio of stress to strain of a material 

 

 If the linear section stress is proportional to strain, the wire obeys Hooke’s law: 

 

 Elastic potential energy: energy stored in a stretched or compressed material. 

 As long as the elastic limit has not been exceeded, the energy can be recovered. 

 The work done in stretching or compressing a material is equal to the area under force-

extension graph. 
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