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Checkpoint Task
Energy
Instructions and answers for teachers
These instructions cover the student activity section which can be found on page 5. This Checkpoint Task should be used in conjunction with the KS3–KS4 Physics A Transition Guide: Energy, which supports OCR GCSE (9-1) Gateway Science Physics A.

When distributing the activity section to the students either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Overview
Since a conceptual grasp of the ideas in this chapter is important in many areas of the topic, the questions in the Checkpoint task provide a range of opportunities for learners to demonstrate not only depth but also breadth of understanding, by asking them to think of as many examples of answers as they can as well as asking them to go into detail where possible. In general, the questions will have some more obvious “textbook” answers and potentially some more creative ones; learners should be encouraged to be original where possible, as long as their ideas convey real understanding of the concepts.

For example, in Learner Task 1.2, learners are asked to think of ways of making the process of driving cars more efficient. Although there are many obvious answers, more creative and lateral-thinking answers such as car-sharing to minimise the energy wasted per person should be encouraged.
 
Tasks 1.1 and 1.2 feature mostly familiar examples of energy transfers, but the questions in the extension task, which relate to the answers to 1.1 and 1.2, are designed to challenge learners to think a little more broadly and, in the case of question 2, to research a specific topic of their choce in order to describe in more detail one aspect of one of the phenomena they have already analysed on a more generalised scale.

Since the emphasis is on encouraging learners to think originally, there are a large number of possible answers; more interesting ones should be favoured.
Teacher preparation
In the case of Question 2 in the Extension Task, some learners will require guidance in terms of what areas and/or topics to research. Learners can be encouraged to look in areas that are not even necessarily part of the physics curriculum; if, for example, the example of a tree trapping energy from sunlight and storing it as chemical energy, topics from the biology and chemistry syllabuses will be relevant. In the case of the conversion of heat, or kinetic energy of particles, into electromagnetic radiation, some ideas from higher-level physics may need to be invoked.
Activity 1
Describe the transfers of energy involved in the following processes. Include as many as you can think of, and don’t forget to account for any energy that might be wasted or dissipated during the processes you describe.
 
1: Lighting a fire.

	For example: Light energy to chemical energy inside trees; chemical energy to light and heat energy in the fire. Learners may also take an interest in the transfer of heat energy from the initial flame that lights the fire into a small release of chemical potential energy in the substance that triggers further heat, which in turn releases more chemical potential energy, ending up in a cascade of heat-releasing events, and the small amount of sound energy – kinetic energy of air particles – also released in the form of the fire’s crackling sound.


2: Riding a bicycle over a hill.

	For example: Transfer of chemical energy in your body to mechanical energy and thence into kinetic energy in the bicycle; transfer of kinetic energy in the bicycle into gravitational potential energy as the hill is climbed; reconversion of gravitational potential energy into kinetic energy on the way down the hill; dissipation of energy in the form of heat transferred to the surroundings through both the bicycle and the rider, and also of sound.


3: Playing a video game.

	For example: Various forms of energy in a generator (chemical; nuclear; light; kinetic) to electrical energy; electrical energy to sound, light and, in some cases, kinetic energy.


4: A bungee jump.

	For example: Gravitational potential energy to kinetic energy, to elastic potential energy, to kinetic energy, to gravitational potential energy, and so on; energy dissipated mostly through heat in the bungee cord.


5: A clockwork toy.

	For example: Spring potential energy into kinetic and sound energy.


Activity 2

No energy transfer we can achieve in normal life is 100% efficient. There is always energy dissipated in some form or other. Think of as many ways to improve the efficiency – to reduce the amount of energy wasted – as you can in the following cases, and don’t forget to explain how your measures will increase efficiency.

1: Heating a home during cold weather.

	For example: Double glazing, cavity wall insulation; heating only the spaces being used by keeping doors to unoccupied areas closed; maximising the amount of sunlight entering the house.


2: Cooling a home during hot weather.

	For example: Increasing air circulation by leaving connecting doors open; reflective colours on external surfaces; minimising the amount of sunlight entering the house.


3: Lighting a room.

	For example: Using LEDs and/or energy-efficient bulbs; light-coloured surfaces.


4: Driving a car or other motor vehicle.

	For example: Less braking, sharp acceleration and turning; design features of the car such as aerodynamic efficiency, body weight, gear ratios and so on.


5: Making a cup of tea.

	For example: Maximising the resistance and thus the rate of conversion of electrical energy to heat energy in the element; maximising the ratio of the surface area of the element to its volume; only boiling as much water as you need.


Extension Task

1: In activity 2, you were asked to think of ways of reducing the energy wasted in warming a house in cold weather and also in cooling a house in hot weather. Some of the ways of warming a house might not be compatible with some of the ways of cooling one. Describe some of these, explaining why they would conflict, and try to think of some ways in which you might adapt a house so that it can be more efficiently both kept warm in cold weather and cool in hot weather.

	Clearly the ideas of maximising and minimising air circulation and of increasing and decreasing the amount of sunlight entering the building are contradictory, but learners might also consider the fact that larger windows, even double-glazed ones, will still transfer more heat from inside the house to outside it than smaller ones. Learners who are particularly engaged and able may speculate about, for instance, angling parts of the building in such a way that some areas are in shade during the day at times of year when the sun is closer to being directly overhead but can be lit at times of year when it is lower in the sky.



2. Research and describe, in as much detail as you can, exactly what happens, on as small a level as possible, during an example of a transfer of energy from one form to another in one of the processes described in activities 1 and 2.

	This question is mentioned in the overview; its range is too broad to give detailed answers; the object of the question is to encourage learners to research examples of the details of energy transfers that might be outside the topic, and incorporate the relevant ideas into their understanding of the processes they are describing.
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Checkpoint Task
Energy
Learner Activity
Introduction for learners 
Energy is one of the most important concepts in physics. To put it simply, if it weren’t for energy, nothing would ever happen.

At Key Stage 3, you will have learned about various different forms of energy, but of course all energy is basically the same thing, and any form of energy can be converted into any other depending on the circumstances.

In these checkpoint tasks, you will be asked to think about transfers of energy.

Activity 1

Describe the transfers of energy involved in the following processes. Include as many as you can think of, and don’t forget to account for any energy that might be wasted or dissipated during the processes you describe.
 
1: Lighting a fire.

	


2: Riding a bicycle over a hill.

	


3: Playing a video game.

	


4: A bungee jump.

	


5: A clockwork toy.

	


Activity 2

No energy transfer we can achieve in normal life is 100% efficient. There is always energy dissipated in some form or other. Think of as many ways to improve the efficiency – to reduce the amount of energy wasted – as you can in the following cases, and don’t forget to explain how your measures will increase efficiency.

1: Heating a home during cold weather.

	


2: Cooling a home during hot weather.

	


3: Lighting a room.

	


4: Driving a car or other motor vehicle.

	


5: Making a cup of tea.

	


Extension Task

1: In activity 2, you were asked to think of ways of reducing the energy wasted in warming a house in cold weather and also in cooling a house in hot weather. Some of the ways of warming a house might not be compatible with some of the ways of cooling one. Describe some of these, explaining why they would conflict, and try to think of some ways in which you might adapt a house so that it can be more efficiently both kept warm in cold weather and cool in hot weather.

	



2. Research and describe, in as much detail as you can, exactly what happens, on as small a level as possible, during an example of a transfer of energy from one form to another in one of the processes described in activities 1 and 2.
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