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Energy experiments


Experiments 16.1–16.5    ( Help Sheet


A variety of energy transfers, including     


fossil-fuel and hydroelectric power stations


Sources of energy: the Sun   ( Investigation Sheet





Work, its meaning, examples


Work done = force ( distance moved     


Definition of the joule


Example of calculation    � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���           





Calculating kinetic energy          � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Formula


Examples of calculations   ( Practice Sheet





Calculating gravitational potential energy


Formula; examples   ( Investigation Sheet


Calculating elastic potential energy





Power = � EMBED Equation.3  ���


The watt, example of calculation   ( Practice Sheet


Personal power (Experiment 16.7)   ( Help Sheet


Electrical power, example   ( Investigation Sheet





Producing electrical energy     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���          � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Power station; energy transfers  ( Help Sheets (2)


CHP schemes, CCGT stations


Advantages and disadvantages of electricity


Reliability; Financial costs; Environmental effects  


Global warming; evidence and implications


( Practice Sheet





Energy Transfer Diagrams


Two laws of energy   ( Help Sheet     


Efficiency = � EMBED Equation.3  ��� ( 100%


Efficiency of transport, social implications


Calculating efficiency; bulbs, wind-generator, solar cell


( Practice Sheets (2)


Efficiency of an electric motor (Expt 16.6)


( Investigation Sheet





This is a key topic in all syllabuses. Some students


will find the more mathematical parts (needed for


Additional Science) quite difficult.


It begins with an introduction to work, an important


concept needing careful discussion. The formula 


may not be tested in some examinations but you


may feel the students need the concept anyway.


You may wish to do more practical examples and


calculations here – for example, you could do the


first half of Experiment 16.7 on climbing stairs.


The next section revises stores of energy (see also


Chapter 3), leading to many practical examples,


Sankey Diagrams, the two laws of energy, and


the meaning of efficiency.


A power station is discussed, with its Sankey


Diagram. CHP schemes and CCGT stations are


discussed, with a brief revision of renewable


resources (see also the Help Sheet for Chapter 3).


The many factors involved in supplying electricity


are discussed, with the environmental effects.


The topic of global warming provides many 


opportunities for discussing the social implications 


of science, and the need for reproducible and valid data.


The students will have studied aspects of power stations and pollution in both Key Stage 3 Science and in Geography so it is worth evaluating their knowledge before repeating information.  


Students need to be able to discuss the advantages and disadvantages of the different energy resources and, in particular, their effects on the environment.  


Calculations involving KE and GPE are among the most difficult they will be required to do, so some care and practice may be needed.





Common Misconceptions :


There will still be students clinging on to the idea that energy gets ‘used up’ or disappears during transfers so get them to account for this ‘missing’ energy in all descriptions and calculations.


Many students find efficiency easier to understand if it is quoted only as a decimal fraction, especially when it comes to rearranging the equation.


There is often confusion between acid rain, the greenhouse effect and problems with the ozone layer.  


Nuclear power is often seen as unremittingly bad by some students but they need to understand that there are some advantages in terms of pollution.  Some also think that nuclear fuel is renewable; partly due to incorrect ideas about reprocessing spent fuel.


The Checklist is provided in 2 versions: a ‘core’ version and ‘additional’ version. The Revision Quiz is divided to show which work is more mathematical.





Stores of energy, revision


Principle of conservation of energy     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���


Energy and work


Work done = energy transferred  ( Practice Sheet


Working against gravity; falling under gravity
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