Descriptions and definitions
AS Module 1  Forces and Motion Answers
	Scalar
	Quantity with a magnitude only

	Vector
	Quantity with a magnitude and a direction

	Displacement
	Distance in a particular direction

	Speed
	Speed = distance / time

	Velocity
	Velocity = change in displacement / change in time

	Acceleration
	Acceleration = change in velocity / change in time 

	Equations for uniformly accelerated motion in a straight line


	v = u + at (from the definition of acceleration)
s = ½ (u + v)t
v2 = u2 + 2as

s = ut + ½ a t2


	Newton’s First Law of Motion
	If the forces on a body are balanced, it will have a constant velocity (i.e. a constant speed in a straight line)

	Resultant (unbalanced) force
	Vector sum of forces acting on a body

	Inertia
	The resistance of a body to acceleration (measured as mass)

	Equation relating mass and unbalanced force

(from Newton’s 2nd Law)

	FU = ma
where FU is the unbalanced force, m is the mass and a is the acceleration


	Weight
	The gravitational pull of one mass on another

	Equation relating mass and weight
	W = mg 
where W is the weight, m is the mass and g is the gravitational field strength

	Terminal velocity


	Max velocity for a body when the accelerating force is balanced by the resistive forces

	Component of a force
	The part of a force acting in a particular direction

	Assumptions made in projectile motion


	No air resistance, only weight acts vertically downwards, so horizontal velocity is constant and vertical acceleration is always -9.81m/s2

	Centre of gravity
	The point where all the mass of a body can be considered to act

	Moment of a force
	Moment = force x perpendicular distance from force to pivot

	Couple
	Moment = F x d 

where F is one of the forces and d is the perpendicular distance between the forces

	Principle of moments
	For balance, the sum of the anticlockwise moments equals the sum of the clockwise moments

	Two conditions for equilibrium of a body
	1. Vector sum of forces is zero (for translational equilibrium)
2. Vector sum of moments is zero (for rotational equilibrium)

	Pressure
	Pressure = Force / Area perpendicular to force

	Density
	Density = mass / volume

	Work
	Work done = force x displacement

	Joule
	Work done (or energy transferred) when a force of 1N moves through a distance of 1m (in the direction of the force)

	Change in gravitational potential energy
	gpe = mgh

	Kinetic energy
	k.e = ½ mv2

	Power
	P = W / t
where P is  power, W is work done (or energy transferred) and t is the time taken

	Watt
	1 joule of energy transferred per second

	Motive force
	The (forwards) frictional force acting on a wheel from a surface (caused by the torque from the engine turning the wheel and the wheel pushing the surface backwards)

	Motive power
	P=  Fv
Where P is the power, F is the motive force and v is the velocity of the vehicle

	Thinking distance
	The distance travelled during reaction time i.e. from the time a driver sees a hazard to when the brakes are applied

	Braking distance
	The distance travelled from the time the brakes are applied to when the vehicle stops 

	Stopping distance
	Stopping distance = thinking distance + braking distance
s = v tR + mv2 / 2F

	Hooke’s Law
	Extension is proportional to force
F = kx

	Spring constant, k
	k = F / x

	Energy stored in a stretched spring
	E = ½ kx2 = ½ Fx  (where Hooke’s Law applies)
or E = area under F-x graph



	Elastic limit
	The force or extension beyond which a material will not return to its original size when the force is removed

	Plastic deformation
	Deformation that remains when the deforming force is removed

	Stress
	stress = force / cross-sectional area

	Strain
	strain = extension / original length

	Young modulus
	E = stress / strain

	Ductile
	Can be drawn into wires (by definition, plastic and tough behaviour)

	Brittle
	Fractures with little extension (small strain).  Cracks propagate easily.

	Ultimate tensile stress
	The stress at which a material fractures
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