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TWENTY FIRST CENTURY SCIENCE PHYSICS B
Teacher Instructions





Checkpoint Task
Generating Electricity
Instructions and answers for teachers
These instructions cover the learner activity section which can be found on page 6. This Checkpoint Task should be used in conjunction with the KS3–4 Physics Transition Guide: Generating Electricity, which supports OCR GCSE (9-1) Twenty First Century Science Physics B.

When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Introduction

The tasks given below are intended to test quickly the understanding of two of the main topic areas that are covered at KS3 and occur in other parts of the course at KS4, specifically paying for electricity and energy resources. The tasks could be given as an introductory test at the beginning of the Generating Electricity topic, so as to help the teacher’s understanding of the learners’ prior knowledge and guide future activities, or they could be given as individual activities at the beginning of teaching each topic area, in which case the help can be more specifically targeted. The tasks could also be given to learners in groups for discussion and so used as a revision exercise before commencement of the teaching.

The first task is intended to assess learners understanding (and recall) of the main ideas involved in paying for electricity. The idea of a ‘unit’ of electrical energy is tested, along with learners ability to use the measurements from meters to calculate the energy used or to use information on the cost to calculate the amount of energy used and meter readings. The idea of a standing charge has been left out as it is not related to the energy used in any way. 

The second task is intended to check if learners have recalled the main energy resources used to produce electricity which are covered at KS3 and where the energy for these resources comes from. The ideas of renewability and non-renewability are also included and learners are asked to explain what these are using individual fuels as examples, thus allowing a more concrete discussion.
Teacher Preparation
Task 1 Paying for electricity

If learners have difficulty getting started with this task, then the teacher might choose to explain how the first bill can be calculated, thus giving the learners a ‘model’ to follow.

The learning outcomes are:

· To be able to compare amounts of energy transferred (kW hour)
· To understand domestic fuel bills and fuel use and costs
Extension – learners could be asked to discuss how the cost of electricity varied over the year and why they think this was the case. This could be closely linked to the colder temperatures in winter and to the increased use of heating to overcome this.

Task 2 Energy resources

The initial task should be quite easy for most learners to carry out effectively although some learners may be unaware of the source of energy for tides. Learners are likely to find it much harder to explain clearly what is meant by renewable resources.

The learning outcomes are:

· To be aware of the main fuels and energy resources used in generating electricity and which are renewable and which are non-renewable
· To be able to explain the difference between renewable and non-renewable energy resources
Extension – an example of an energy resource with which the learners are unfamiliar could be given (e.g. geothermal) and the learners asked to discuss where the energy comes from and whether it is renewable, etc. This could lead to discussions of the length of time for which an energy resource needs to be replaceable for the resource to be considered to be renewable.
Supporting information

Learners could usefully visit a power station and get an idea of the scale of the equipment and the issues (environmental, social, economic) involved. The following are links to two sites but many others are available and the choice is probably best made depending on your geographical location.

This is a link to power stations run by EDF Energy. There are eight visitors centres spread around the UK, so there is a reasonable chance that one is near you.

https://www.edfenergy.com/energy/education/visitor-centres
This is a link to the hydroelectric station at Dinorwig in North Wales. The scale of the site here is impressive, although it may be a long trip for many.

http://www.electricmountain.co.uk/
Answers
Task 1 Paying for electricity

Can you use your knowledge to calculate the missing numbers?

a) 666

b) 9990

c) £99.90

d) 2828

e) 6000

f) £60.00

g) 267

h) 4005

i) 3495

j) 20p

k) 8000

Learners should have little difficulty with the first two examples, which ask them to calculate the bill from the meter readings. They are more likely to have difficulty with the last two examples, as these ask them to work backwards from the amount to pay and so provide some differentiation in the difficulty.

The correct unit is the kilowatt-hour (kWh).
Task 2 Energy resources

1. Below is a list of some energy resources and next to them is a list of where the energy used by the resource comes from. Draw a line to join the energy resource to the source of the energy in each case. An example is shown for you.

Finally, write next to each resource whether it is renewable or not.
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2. Biofuel is a renewable energy resource. Can you explain why it is renewable?
	The key idea here is that when the fuel is used it can be quickly replaced (within a human lifetime) and, therefore, we always have the energy resource available. Learners might give concrete examples, such as burning wood and replacing this by planting more trees, or using biogas from rotting waste as there is always more waste available.


3. Pick an example of an energy resource that is non-renewable. Can you explain why it is non-renewable?
	Any example from the table above can be given (coal, oil, natural gas, nuclear/ uranium). The key idea here is that the resource is finite – once used up it cannot be replaced in a sensible amount of time. Again, learners may give specific examples, such as burning coal and it taking millions of years to replace it.
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Checkpoint Task
Generating Electricity
Learner Activity
Task 1 Paying for electricity

Here are your electricity bills for the last year.
We have set them out so that you can check them.
Some of the numbers for the amount of electricity and costs are missing. 
They are given the letters (a) to (k).
Can you use your knowledge to calculate the missing numbers?
Write your answers next to the letters and write in the correct name for a unit.
	Meter reading in January
	1762

	Meter reading in March
	2428

	Total number of electrical units uses 

(in                                         )
	
= (a)

	The cost of one unit of electricity is
	15p

	The total cost of your bill is
	
(a)                            units @ 15 pence= 

(b) 



	
	

	So your total electricity bill is
	
£ (c) 


	Meter reading in March
	2428

	Meter reading in June
	(d)

	Total number of electrical units uses 

(in                                         )
	= 400

	The cost of one unit of electricity is
	15p

	The total cost of your bill is
	400 units @ 15 pence= 

(e) 



	
	

	So your total electricity bill is
	
£ (f) 


	Meter reading in June
	
(d) 

	Meter reading in September
	3095

	Total number of electrical units uses 

(in                                         )
	
= (g)

	The cost of one unit of electricity is
	15p

	The total cost of your bill is
	
(g) 
units @ 15 pence= 

(e) 



	
	

	So your total electricity bill is
	£40.05


	Meter reading in September
	3095 

	Meter reading in January
	
(i)

	Total number of electrical units uses 

(in                                         )
	= 400

	The cost of one unit of electricity is
	
(j)

	The total cost of your bill is
	
400 units @ (j) 


pence = 

(k) 



	
	

	So your total electricity bill is
	£80.00


Task 2 Energy resources

1. Below is a list of some energy resources and next to them is a list of where the energy used by the resource comes from. Draw a line to join the energy resource to the source of the energy in each case. An example is shown for you.

Finally, write next to each resource whether it is renewable or not.

2. Biofuel is a renewable energy resource. Can you explain why it is renewable?

	


3. Pick an example of an energy resource that is non-renewable. Can you explain why it is non-renewable?
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Dead plants in rocks
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