GCSE DOUBLE AWARD SCIENCE - PHYSICS COVERED IN 4TH YEAR (2006)


P1: Electricity and Magnetism 

Mains electricity
Identify the live, neutral and earth conductor in a correctly-wired plug and recall the colour of the insulation used on each conductor 

Recall the hazards of electricity including frayed cables, long cables, damaged plugs, water around sockets and pushing metal objects into sockets 

Describe the uses of insulation, double insulation, earthing, fuses and circuit breakers in a range of domestic appliances 

Recall that electrical heating is used in a variety of ways in domestic contexts 

Understand that a current in a resistor results in the electrical transfer of energy and an

increase in temperature 

Recall and use the quantitative relationship between power, current and voltage:

power = current × voltage 
P = I × V

and apply the above relationship to the selection of appropriate fuses 

Calculate the energy used by domestic appliances in kilowatt-hours and calculate domestic electricity bills, based on meter readings 

Use the quantitative relationship between energy transferred, current, voltage and time:

energy transferred = current x voltage x time 

E = I x V x t 

Recall that mains electricity is alternating current (a.c.) and understand the difference between this and the direct current (d.c.) supplied by a cell

P2: Forces and motion

Movement and position:

Understand distance – time graphs 

Explain the difference between speed and velocity 

Recall and use the quantitative relationship between acceleration, velocity and time:
acceleration = change in velocity



time taken

a = (v – u)

           t         


Interpret speed-time graphs and determine acceleration from the gradient of the graph

Determine the distance travelled from the area between the curve and the time axis 


Forces and movement
Recall a brief history of our understanding of forces including:

- the Greek view – a single force needed to sustain motion

- Galileo and Newton – balanced forces allow an object to continue in uniform motion in a straight line or to remain at rest

- Newton – gravitational attraction acts between all masses 

Recall that when two bodies interact, the forces they exert on each other are equal and opposite 

Understand how to add forces which act along a line 

Understand that friction can produce both accelerating and retarding forces 

Recall and use the quantitative relationship between unbalanced force, mass and acceleration and apply this relationship to vehicular and human movement

force = mass x acceleration
 

F = m x a
Recall and use the quantitative relationship between weight, mass and g:

weight = mass × g 


W = m × g 
Explain the forces acting on falling objects and why falling objects reach a terminal velocity

Understand that the stopping distance of a vehicle is the sum of the thinking distance and the braking distance

Describe the factors affecting vehicle stopping distances including speed, mass, road condition and reaction time

P3: Waves

Properties of waves
Describe longitudinal and transverse waves in ropes, springs and water

State the meaning of amplitude, frequency, wavelength and period of a wave

Recall that waves transfer energy and information without transferring matter 

Recall and use the quantitative relationship between the speed, frequency and wavelength of a wave:

speed = frequency × wavelength
v = f  × (
Use the quantitative relationship between frequency and time period:

frequency =          1
    
 f  = 
1
           time period
     
T
Use the above relationships in a wide range of contexts including sound waves and electromagnetic waves

Understand that waves can be diffracted through gaps or when they pass an edge and that the extent of diffraction depends on the wavelength and the physical dimension 

The Earth’s layered structure
Understand that the different ways in which longitudinal and transverse waves are transmitted through the Earth, and their paths and times of travel, provide evidence for the Earth’s layered structure: crust, mantle, outer (liquid) core, inner core 

Recall that the Earth’s outermost layer, the lithosphere, is composed of plates in relative motion and that plate tectonic processes result in the formation, deformation and recycling of rocks 

Understand that at plate boundaries, plates may:

- slide past each other, causing earthquakes

- move towards each other, taking rock into the mantle
- move away from each other, resulting in volcanoes and/or formation of new rocks

The electromagnetic spectrum
Understand that light is part of a continuous electromagnetic spectrum which includes radio, microwave, infra-red, visible, ultraviolet, X-ray and gamma ray

radiations and that all these waves travel at the same speed in free space 

Rrecall the order of the electromagnetic spectrum in decreasing wavelength and increasing frequency including the colours of the visible spectrum

Recall some uses of electromagnetic radiations including:

- radio waves: broadcasting and communications

- microwaves: cooking and satellite transmissions

- infra-red: heaters, grills, night vision and remote controls

- visible light: optical fibres and photography

- ultraviolet: sunbeds, crime prevention and fluorescent lamps

- X-rays: observing the internal structure of objects and materials, medical applications

- gamma rays: sterilising food and medical equipment

Recall the detrimental effects of excessive exposure of the human body to electromagnetic waves of increasing frequencies including:

- microwaves: internal heating of body tissue

- infra-red: skin burns

- ultraviolet: damage to surface cells and blindness

- gamma rays: cancer, mutation

Light and sound
Recall that light waves are transverse waves which can be reflected, refracted and diffracted 

Describe the role of total internal reflection in transmitting information along optical fibres and in prisms 

Understand the difference between analogue and digital signals

Describe how digital signals can carry more information

Recall that sound waves are longitudinal waves which can be reflected, refracted and diffracted

Recall that the frequency range for human hearing is 20 Hz - 20 000 Hz

Understand the nature of ultrasound as high-frequency sound and its applications in scanning, cleaning and range or direction finding


P5: Energy resources and energy transfer

Energy transfer
Describe energy transfers involving the following forms of energy: thermal, light, electrical, sound, movement (kinetic), chemical, nuclear and potential (elastic and gravitational)

Understand that energy is conserved

Recall that efficiency is the proportion of energy transferred to useful work and apply this to everyday situations

Describe a variety of everyday and scientific devices and situations explaining the fate of the input energy in the above terms including their representation by flow diagrams (Sankey diagrams)

Describe how insulation is used to reduce energy transfers from buildings and the human body 

Understand that many insulating materials make use of the insulating properties of air that is not free to form convection currents  

Energy resources and electricity generation
Understand a range of energy transfer chains illustrating the environmental implications of generating electricity, including:

- the use of wind and water

- geothermal resources

- solar heating systems and electricity production through solar cells

- fossil fuel reserves

- nuclear power 

Describe the advantages and disadvantages of methods of large-scale electricity production using a variety of renewable and non-renewable resources

Work and power
Recall and use the quantitative relationship between work, force and distance moved in the direction of the force:

work done = force × distance moved 


W = F × d 
Understand that work done is equal to energy transferred 

Recall and use the quantitative relationships:

gravitational potential energy 

= mass x g x height 


GPE = m x g x h

kinetic energy = ½ x mass x (speed) 2 

KE = ½  x m  x v 2 
Understand how conservation of energy produces a quantitative link between potential energy, kinetic energy and work 

Describe power as the rate of transfer of energy or the rate of doing work 

Use the quantitative relationship between power, work done (energy transferred) and time taken:

power  =  work done

P  =  W
   time taken

          t 
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