5.1 Module 2821      Forces and Motion
	Content
	In
	Comments

	5.1.1 Scalars and Vectors
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) distinguish between scalar and vector quantities and give examples.
	3.3
	  

	(b) use a vector triangle to determine the resultant of two coplanar vectors.
	3.3
	  

	(c) calculate the resultant of two perpendicular vectors.
	3.3
	  

	(d) resolve a vector into two perpendicular components.
	3.4, 3.10
	  

	(e) understand the independent nature of perpendicular components of a vector.
	3.4
	  

	5.1.2 Kinematics
N3.2; IT3.2, IT3.3.
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) define displacement, speed, velocity and acceleration.
	3.1
	  

	(b) use graphical methods to represent distance travelled, displacement, speed, velocity and acceleration.
	3.1
	  

	(c) find the distance travelled by calculating the area under a speed-time graph.
	3.2
	  

	(d) use the slope of a displacement-time graph to find velocity, and of a distance-time graph to find speed.
	3.1
	  

	(e) use the slope of a velocity-time graph to find acceleration.
	3.2
	  

	(f) derive, from the definitions of velocity and of acceleration, equations which represent uniformly accelerated motion in a straight line.
	3.2
	  

	(g) use equations which represent uniformly accelerated motion in a straight line, including falling in a uniform gravitational field without air resistance.
	3.2, 3.9
	  

	(h) interpret displacement-time and speed-time graphs for motion with non-uniform acceleration.
	3.2
	  

	(i) explain motion due to a uniform velocity in one direction and a uniform acceleration in a perpendicular direction.
	3.10
	  

	5.1.3 Dynamics
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) demonstrate an understanding that mass is the property of a body which resists change in motion.
	3.6
	  

	(b) define and use the equation density = mass/volume.
	3.6
	  

	(c) recall and use the equation F = ma, in situations where mass is constant, appreciating that force and acceleration are always in the same direction.
	3.22
	  

	(d) define the newton.
	3.6
	  

	(e) describe and use the concept of weight as the effect of a gravitational field on a mass.
	3.6
	  

	(f) recall and use the relationship weight = mass x gravitational field strength.
	3.6
	  

	(g) describe qualitatively the motion of bodies falling in a uniform gravitational field with fluid resistance.
	3.9
	  

	5.1.4 Force, Work and Power
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) understand that the weight of a body may be taken as acting at a single point known as its centre of gravity.
	3.6
	  

	(b) understand a couple as a pair of equal parallel forces tending to produce rotation only.
	3.5
	  

	(c) define and use the moment of a force and the torque of a couple.
	3.5
	  

	(d) show an understanding that, when there is no resultant force and no resultant torque, a system is in equilibrium.
	3.5
	  

	(e) apply the principle of moments to solve problems involving forces acting in two dimensions.
	3.27
	  

	(f) define pressure.
	3.16
	  

	(g) recall and use the equation [image: image1.png]]



.
	3.16
	  

	(h) understand the concept of work in terms of the product of force and displacement in the direction of the force.
	3.12
	  

	(i) define the joule.
	3.12
	  

	(j) recall and use the equation W = Fx, where F is a constant force along the direction of motion.
	3.12
	  

	(k) recall and use equations for kinetic energy (Ek = ½ mv2 and change in gravitational potential energy (Ep = mg(h.
	3.13
	  

	(l) relate power to work done and time taken.
	3.14
	  

	(m) define the watt.
	3.14
	  

	(n) recall and use the equation W = Pt.
	3.14
	  

	5.1.5 Deformation of Solids
C3.3; N3.2, N3.3. WO3.1
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) appreciate that deformation is caused by a pair of forces and that, in one dimension, the deformation can be tensile or compressive.
	10.1
	  

	(b) describe the behaviour of springs and wires in terms of load, extension, Hooke’s law and the spring constant.
	3.8
	  

	(c) define and use the terms elastic limit, stress, strain and the Young modulus.
	10.1
	  

	(d) describe an experiment to determine the Young modulus of a metal in the form of a wire.
	3.12, 10.1
	  

	(e) distinguish between elastic and plastic deformation of a material.
	3.8, 10.6, 10.8
	  

	(f) deduce the strain energy in a deformed material from the area under the force-extension graph.
	3.8
	  

	(g) demonstrate knowledge of the force-extension graphs for typical ductile, brittle and polymeric materials, including an understanding of ultimate tensile stress.
	10.2
	  

	5.1.6 Forces on vehicles
	Advanced Physics 

(see Ch 3 esp pp 88-99 + Qs pp118-119)


	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) understand the terms motive force and braking force.
	From GCSE + see Ch3 (esp acceleration/ retardation 3.25)
	  

	(b) describe how driving wheels can generate a motive force.
	From GCSE
	  

	(c) explain the importance of friction in acceleration and deceleration.
	From GCSE/ 

See Ch 3
	  

	(d) recall and use the relationship motive power = driving force x speed.
	See Ch 3 (esp pp 86-99 and 3.14 power and motion)
	  

	5.1.7 Car Safety
C3.1a; IT3.1 WO3.1.
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) analyse car accidents using equations of uniformly accelerated motion and F = ma.
	See Ch 3 (esp pp 86-99; pp118 Q5)
	  

	(b) describe the physical principles of seat belts, air bags and crumple zones.
	From GCSE (and see pp 98-99 + Q4; pp118 Q6 etc)
	  

	(c) understand and make calculations using the terms thinking distance, braking distance and stopping distance.
	See Ch 3 (esp 86-99; pp118 Q5)
	  

	(d) relate qualitatively tyre tread and road conditions to braking distance.
	From GCSE (and see 3.23/25)
	  


 

