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Introduction

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.  Each Scheme of Work and set of sample Lesson Plans is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.  References to the content statements for each lesson are given in the ‘Points to note’ column.
Sample Scheme of Work

GCSE Gateway Science Physics B J265
Module P6: Electricity For Gadgets
Topic: P6a Resisting
Suggested Teaching Time: 3 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	What is resistance?
	Introduction: Demonstrate that most electrical devices have some form of built in control. Reinforce that the speed of an electric motor can be controlled.

Pupils set up a circuit comprising a bulb and a variable resistor. Use the variable resistor to control the brightness of the bulb. Measure the current in the circuit as the resistance is changed.

Pupils to state how the resistance affects the brightness of the bulb. How the resistance and brightness are related to the current.

Demonstrate how a rheostat alters resistance. Recall how resistance increases with length of wire

Draw a diagram for the circuit(s) constructed.

Pupils to find symbols for: fixed resistor; variable resistor; bulb; cell; battery; switch; power supply.
Homework: draw diagrams for circuits incorporating the circuit symbols listed above.

	Light with dimmer control; radio with volume control; TV with brightness control; drill with speed control; blender with speed control etc.

Circuit boards / breadboard / terminal block; crocodile clips; bulbs in holders; variable resistors; ammeters; power supplies.
Circuit containing a rheostat; ammeter


	Higher tier: 

Explain the affect of changing the length of resistance wire in a rheostat on the resistance from P4c.
Recall from P4c.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Ohmic resistance
	Pupils set up a circuit with a rheostat and a carbon film resistor. Use the variable power supply and the variable resistor to vary the potential difference across the resistor, from 1.0 V to 4.0 V, in intervals of 0.5 V. Record potential difference and current values in a table.  Could include a V/I column in the table of results
Plot a graph of current/A (y-axis) against potential difference/V (x-axis). See points to note.
The resistance of the resistor is equal to the ratio of potential difference to current. From the graph calculate the resistance of the resistor for a number of different currents. 
Describe how the resistance changes with current. 

Pupils reminded that resistance can be calculated from the formula: 

             resistance = voltage ( current  

Homework: Calculation of resistance voltage and current from given figures. 
	Details of how to set up this investigation can be found at: 

www.practicalphysics.org/go/experiment_169.html?topic_id=$parameters.topic_id&collection_id=%24parameters.collection_id
Demonstrations of Ohms law (and this investigation) can be found on YouTube.

	Conflict here over choice of axes, if V plotted on ordinate the convention is not followed but it is easier to use the gradient to calculate the resistance.
Higher tier: Calculate the resistance of an ohmic conductor from a voltage – current graph contradicts convention but much easier to analyse.

Fundamental Scientific Processes (FSP): Presents data as tables, graphs. Identifies trends in data and processes data using simple statistical methods.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Non-ohmic resistance.
	Pupils set up a simple circuit containing a filament bulb and a variable resistor. Using the variable power supply and the variable resistor change the potential difference across the lamp from 1.0 V to 10.0 V in 1 volt intervals. In a table record potential difference and current at each interval.
Plot a graph of current/A (x-axis) against potential difference/V (y-axis).
The resistance of the lamp at a particular potential difference = potential difference / current. 
Use the graph to calculate the resistance of the lamp at various different potential differences. 
Describe how the resistance changes with potential difference. 

Use data logger to show current surge when a bulb is switched on and link to observation that bulb filaments fail when lamp switched on. 

Use a model of atomic structure to explain resistance in metal conductors in terms of charge carriers (electrons) colliding with atoms (ions) in the conductor.

Homework; use a diagram(s) to show why resistance increases as temperature increases in metallic conductors.
	Details of how to set up this experiment can be found at:

www.practicalphysics.org/go/experiment_162.html
Circuit boards / breadboard / terminal block; variable resistors; filament bulbs; crocodile clips; volt metres; ammeters. 

Data logger 

 
	Higher tier:

Explain the shape of a voltage – current graph for a non ohmic conductor in terms of increasing resistance and temperature.

FSP: Describe a simple scientific idea using a simple model.


Topic: P6b Sharing
Suggested Teaching Time: 3 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Investigating resistance.
	Pupils to connect three fixed resistors (of known values between 1k and 100k ohms) in series. 

Use a multimeter to measure the resistance across each resistor and across all three resistors. Confirm that:

                           RT = R1 + R2 + R3 

Pupils to connect two resistors of equal value in parallel. Use a multimeter to measure the total resistance from the two resistors in parallel. Recognise that the resistance falls.

Calculate the resistance. 

Repeat with two resistors of different but close values to establish / confirm formula.

Repeat with three resistors of different but close values.

Discuss the difference in resistance between resistors placed in series and in parallel.

Potential divider introduction: Pupils to connect two resistors of the same value in series. Connect to a variable power supply set at 6v. Measure the voltage across the two resistors. Measure the voltage between R1 and the power supply and between R2 and the power supply. Repeat with the power supply on 4v, 8v, 10v.
      

	Fixed resistors (between 1k and 100k ohms); circuit boards / clip component holders / breadboards / terminal strip / crocodile clips; multimeters

Variable power supply; volt meters; fixed resistors of the same know value (eg 2k ohm); circuit boards / clip component holders / breadboards / terminal strip / crocodile clips 

Variable power supply; voltmeters; fixed resistors of different know value (eg 1k ohm and 2k ohm); circuit boards / clip component holders / breadboards / terminal strip / crocodile clips
	Calculate the total resistance for two resistors in parallel using the formula:

      1  =  1  +  1    

      RT    R1     R2    

Higher tier:

Calculate the value of Vout when R1 and R2 are equal. 

Calculate the value of Vout when R1 and R2 are in a simple ratio. 

Understand that when R2 is very much greater than R1, the value of Vout is approximately Vin.

Understand that when R2 is very much less than R1, the value of Vout is approximately zero.

Explain how two variable resistors can be used in place of the two fixed resistors to provide an output voltage with an adjustable threshold.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Write a sentence to say what you have observed

Pupils to connect a 1k ohm resistor and a 2k ohm resistor in series. Connect to a variable power supply set at 6v. Measure voltage across R1 and across R2. Repeat for 9v and 12v.

Write a sentence to say what you have observed.
Discuss what the students have observed.
	
	


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	What is a potential divider?
	Introduction: Electronic circuits rely on supply voltage (pd) being split into two smaller voltages. Sometimes these output voltages also need to be adjusted to a threshold level to give the required output voltage.

Pupils to set up a simple potential divider circuit using a rheostat to control the brightness of two bulbs in series. Use a volt meter to measure the voltage across the rheostat at various points. Note the brightness of the bulbs at these points.

Pupils to set up a simple circuit with a fixed resistor and a potentiometer in series. Connect a volt meter across the potentiometer. Watch what happens to the reading as you turn the spindle of the potentiometer. Replace the fixed resistor with one of a higher resistance and repeat observation. Not the difference produced by using fixed resistors of different values. [For higher attaining pupils place another voltmeter across the fixed resistor and confirm that the potential difference across that resistor also changes. The two readings should add up to the supply voltage]. 

Discuss the observation that a varying resistance was made to produce a varying voltage (pd). The voltage across the potentiometer can be made to vary anywhere between 0V and some fraction of the supply voltage. By changing the fixed resistor you can affect the largest voltage you can get across the variable resistance 
	Circuit boards / breadboards / terminal strip; crocodile clips; volt meters; rheostats (potentiometers); bulbs; variable power supplies

Circuit boards / breadboards / terminal strip; crocodile clips; volt meters; potentiometers; bulbs; fixed resistors of different known values; variable power supplies


	


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	The function of LDR’s and thermistors.
	Pupils set up a simple circuit containing an LDR. Use a multimeter to measure the resistance of the LDR under different light conditions.

Write a sentence to state what they have observed. Draw the circuit symbol for an LDR.

Replace the LDR with a thermistor and use the multimeter to measure the resistance at different temperatures.

Write a sentence to state what they have observed. Draw the circuit symbol for a thermistor.

Pupils set up a simple potential divider circuit containing a fixed resistor (10k ohm) a bulb and an LDR. Vary the light levels over the LDR and observe what happens to the brightness of the bulb.  

Pupils to use their acquired understanding to construct a circuit in which the bulb  should come on when it is light / dark.

Pupils set up a simple potential divider circuit containing a fixed resistor a bulb and a thermistor.  Vary the temperature of the thermistor and observe the effect it has on the brightness of the bulb.

Homework: Thermistors are found in many places. For example they are extensively used in cars. Write about four ways thermistors are used. 
	Circuit boards / breadboards / terminal strip; crocodile clips; LDR; thermistor; bulbs; fixed resistor 10k ohm; variable power supplies; multimeters 

YouTube has a clip that shows the circuit being built:

www.youtube.com/watch?v=lqimmpcfdbw&feature=player_embedded
Circuit boards / breadboards / terminal strip; crocodile clips; thermistor; bulbs; fixed resistor 10k ohm; variable power supplies; multimeters


	Higher tier:

Explain why an LDR or a thermistor can be used in place of R2 in a potential divider with a fixed resistor to provide an output signal which depends on light or temperature conditions.




Topic: P6c It’s logical
Suggested Teaching Time: 4 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Investigating a transistor.
	Introduction: Many electronic devices rely on some form of logic circuit. The PC is probably the best known example but washing machines, MP3’s and phones also contain silicon chips.

Examine a simple npn transistor circuit used as a switch. Considered the circuit as a simple on off system that can be used in conjunction with others to perform complex functions.
View a microprocessor chip with casing removed using a microscope or look at examples from the internet.
Draw the symbol for an npn transistor and label its terminals. 

Use the equation: 

                              Ie  = Ib + Ic

Pupils construct a simple switching circuit incorporating an npn transistor. Observe the effect of applying a current to the base.
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	Example of a simple npn transistor circuit

Microprocessor chips with casing removed; microscopes

Pictures of microprocessor from the internet

Examples of diagrams for the construction of simple npn circuits can be found on the internet for example:

www.practicalphysics.org/go/Experiment_661.html
Circuit boards / breadboard / terminal block; power supplies; npn transistors; fixed resistors; LED’s; switches

Information about how transistors are used as switches can be found on the internet. For example;

www.technologystudent.com/elec1/dig2.html

	Higher tier:  Complete a labelled circuit diagram to show how an npn transistor can be used as a switch for an LED.
Explain why a high resistor is placed in the base circuit.



	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Discuss the benefits and drawbacks of increasing miniaturisation of electronic components to manufacturers and to users of the products.

Homework: explain how the development of the IC (integrated circuit or chip) has improved computers
	
	FSP - Explain how increasing availability of computer power requires society to make choices about acceptable uses of new technology.




	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Logic gates.
	Introduce logic gates: Logic or digital circuits are only concerned with two basic voltage levels, logic ‘high’ (or logic ‘1’) and logic ‘low’ (or logic ‘0’). Any logic circuit can be built out of just three basic components, the AND, OR and NOT gates.

Pupils to construct a simple circuit using two switches as an AND gate to turn a bulb on.

Pupils to construct a simple circuit using two switches to make an OR gate.

Show a simulation to explain the AND, OR and NOT gates.

Pupils to construct a simple AND gate circuit using two transistors. Operate the circuit.

Write a sentence to explain how the circuit operates.
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Discuss how the configuration gives the AND response.
Homework: draw a circuit diagram containing two transistors for the construction of an OR gate.
	Circuit boards / breadboard / terminal block; power supplies; switches; bulbs

Logic gate simulations can be found on the internet, for example:

www.ee.surrey.ac.uk/projects/labview/gatesfunc/simulationframeset.htm
or

www.bbc.co.uk/schools/gcsebitesize/design/electronics/controllogicrev1.shtml
Simple AND gate circuit diagrams can be found on the internet. For example:

www.technologystudent.com/elec1/dig2.htm
power supplies; circuit boards / breadboard / terminal block; npn transistors; fixed resistors; bulbs; switches


	Higher tier:

Complete a labelled diagram to show how two transistors are connected to make an AND gate.




	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	 OR and NOT gates.
	Pupils to construct a simple OR gate using two transistors. Operate the OR gate. 

Write a sentence to explain what you have observed. 

Complete a labelled diagram to show how two transistors are connected to make an OR gate.
Pupils to construct a NOT gate using a single transistor. Operate the NOT gate.
Write a sentence to explain what they have observed.
Complete a labelled diagram to show how a transistor is connected to make a NOT gate. 

Homework: Draw the symbols for an AND, NOT and OR gate.


	Circuit diagrams for simple OR gates can be found on the internet:

www.technologystudent.com/elec1/dig2.htm
power supplies; circuit boards / breadboard / terminal block; npn transistors; fixed resistors; bulbs or LED’s; switches

Circuit diagrams for NOT gates can be found on the internet:

www.electronics-tutorials.ws/logic/logic_4.html
power supplies; circuit boards / breadboard / terminal block; npn transistors; fixed resistors; bulbs or LED’s; switches
	.

	What are truth tables?
	Show simulation to introduce truth tables for logic gates.
Pupils to produce a poster to explain truth table to year 8. The poster should: 

explain what the input is

what the output is

what the number 1 represents

what zero represents

show the truth table for AND, NOT and OR.
Demonstrate an LED used with series resistor as an output device.
Homework: Past exam questions on logic gates and truth tables. Include practical applications of logic gates.

	Truth table simulations can be found on the internet, for example:

www.facstaff.bucknell.edu/mastascu/elessonshtml/logic/logic1.html
or on YouTube:

www.youtube.com/watch?v=flo8warvdy4&feature=related
internet access

an example of a truth table worksheet:

http://87.38.12.11/logic_gate_truth_tables_worksheet.pdf

	Higher tier:

Describe the truth table for NAND and NOR logic gates in terms of high and low signals.
Complete a truth table of a logic system with up to four inputs made from logic gates.




Topic: P6d Even more logical
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Sensors for logic gates.
	Introduction: in practice most electronic devices require many logic gates combined to give the necessary output under a variety of conditions.

Discuss examples of devices which use more than one logic gate eg you can only get a coffee from a vending machine if you put money in AND press the correct button; the interior light in a car will come on if you open the front door OR the back door.

Pupils to use logic boards with a range of inputs to investigate logic gates. For example heat; light; moisture.

Pupils should be able to explain how a thermistor or an LDR can be used with a fixed resistor to generate a signal for a logic gate which depends on temperature or light conditions.
	logic boards with a range of inputs e.g. mfa decisions boards from Philip Harris will be needed in this section


	Higher tier:
Explain how a thermistor or an LDR can be used with a variable resistor to provide a signal with an adjustable threshold voltage for a logic gate.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Relays.
	Introduction: Explain what a relay is. Describe how it works and why it is used. 

Show simulation to introduce a relay.
Pupils to construct a simple circuit containing a relay to switch on a secondary circuit.

Describe how a relay uses a small current in the relay coil to switch on a circuit in which a larger current flows. Discuss practical applications for relays.
Homework: Find out what a simple reed relay is. Explain two ways of operating a reed relay


	Simulations of relays can be found on YouTube:

www.youtube.com/watch?v=e8os4wfuala&feature=related
Power supply; circuit boards / breadboard / terminal block; switches; bulbs; relays: crocodile clips

The following website looks at relays in cars

www.autoshop101.com/forms/hweb2.pdf
The following website deals with relays in detail:

www.electricianeducation.com/relay_circuits_introduction.htm

	Higher tier:

Explain why a relay is needed for a logic gate to switch a current in a mains circuit:

a logic gate is a low power device that would be damaged if exposed directly to mains power

the relay isolates the low voltage in the sensing circuit from the high voltage mains.


Topic: P6e Motoring
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Electric currents have magnetic fields.
	Pupils to investigate the magnetic field around a current carrying wire. Observe the effect of reversing the current.
Pupils to investigate the magnetic field around a rectangular coil. Observe the effect of reversing the current.
Pupils to investigate the magnetic field around a coil. Observe the effect of reversing the current

Discuss the results of the investigations. Discuss how this phenomena could be / is put to practical use.
Discuss the motor effect.

Pupils to construct a simple solenoid. Use the solenoid to investigate the effect of varying the number of coils and varying the voltage supplied on the force or the field.

Homework: Draw a diagram to show how a solenoid can be used as an electronic door lock.
	Power supply; crocodile clips; bulbs; plotting compasses or iron filings; large sheets of paper. 

Power supply; crocodile clips; bulbs; plotting compasses; large sheets of paper.

Power supply; crocodile clips; bulbs; plotting compasses; large sheets of paper.

Power supplies; crocodile clips; test tubes; insulated wire; large iron nails; small paperclips 
	This lesson gives a good opportunity to develop the planning skills that pupils will need for the controlled assessments part of the qualification.

Explain how Fleming’s Left Hand Rule is used to predict the direction of the force on a current carrying wire.

SAFETY: The coil will get hot if the power supply is left on; if the voltage is too high; if the insulated wire has a fine gauge

FSP - Describe a simple scientific idea using a simple model


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	How electric motors work.
	Demonstrate an electric motor made from a neodymium magnet and a screw.
Pupils to construct a simple DC motor.
Pupils to use the motor to investigate the effect of changing:

the size of the electric current

the number of turns on the coil

the strength of the magnetic field.
Explain the effects of making the changes above.
Homework: Use a diagram(s) to explain how the forces on a current carrying coil in a magnetic field produce a turning effect on the coil.
	Details of how to do this can be found on:

www.evilmadscientist.com/article.php/homopolarmotor
Examples of how to construct a simple motor can be found on youtube:

www.youtube.com/watch?v=it_z7ndkgmy
power supply; crocodile clips; thin insulated wire; magnets; large paperclips.


	Higher tier:

Explain how the direction of the force on the coil in a DC electric motor is maintained in terms of the change of current direction every half-turn. 

Describe how this is achieved using a split-ring commutator in a simple DC electric motor.

Explain why practical motors have a radial field produced by curved pole pieces.

FSP - Describe a simple scientific idea using a simple model.


Topic: P6f Generating
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	What is induction?
	Introduction: electricity is a convenient energy source. It is readily available; easy to use; versatile and clean at the point of use.

Demonstrate the induction effect using a strong magnet and a wire.

Show the effect of increasing the number of turns on the coil and changing the relative motion of the magnet.
Drop a bar magnet through a suitable coil and use a data-logger to record induced voltage.

Students to predict what will happen.

Discuss the effect of speed and direction of movement.

Demonstrate a dynamo.
Pupils to build a simple AC generator. Operate the generator and measure output.
Pupils to label a diagram of an AC generator to show the coil, magnets, slip rings and bushes.

Homework: Explain why electricity is a versatile energy source.


	Induction simulations can be found on the internet:

http://micro.magnet.fsu.edu/electromag/java/faraday2/
strong magnet; insulated wire; cardboard tube; galvanometer; crocodile clips; LED

Data-logger; bar magnet; coil

Dynamo

Examples of how to build a simple AC generator can be found on the internet:

www.creative-science.org.uk/gensimple1.html
or a video

www.amasci.com/amateur/coilgen.html
Thin insulated wire; cardboard; magnets; LED’s; multimeters
	Higher tier:

Explain how the size of the induced voltage depends on the rate at which the magnetic field changes.

When provided with a diagram, explain how an AC generator works including the action of the slip-rings and brushes.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	How can we increase output from a generator?


	Demonstrate the voltage output of AC and DC generators using CRO.
Demonstrate how rotation speed affects the output.
Discuss ways in which the electrical output from a generator can be increased.
Pupils to produce a poster that shows the difference between a model generator and a generator in a power station. 

Homework: UK mains electricity is supplied at 50Hz. Explain what is meant by this 
	Details of this investigation can be found at:

www.uta.edu/physics/labs/1402/acdcvoltages.pdf
A similar experiment is outline by the IOP at:

www.practicalphysics.org/go/experiment_346.html
a more advanced example from the IOP:

www.practicalphysics.org/go/experiment_675.html
AC generator; DC generator; CRO

Internet access
	


Topic: P6g Transforming
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Transformers.
	Ask pupils what they know about transformers; what they do and where they are found.
Explain that there are many electrical devices that work on voltages much lower than mains voltage. Electricity is transmitted round the country at voltages very much higher than mains voltage.

Show examples of transformers.
Show transformers in devices.
Demonstrate the link between a changing magnetic field and induced voltage by turning the current on and off in one coil and observing an analogue voltmeter connected across another coil flicking to one side then the other. 

Increase and decrease the current in one coil and observing the induced voltage.
Demonstrate the voltage change produced by step up and step down transformer.
Pupils to produce a single sheet poster to inform year 7 pupils how a step up or a step down transformer works.  The poster should:

describe the construction of the transformer

explain how the number of turns in each of the coils changes the size of the output 

inform / explain  that they only work with AC and do not work with DC

inform that they do not change AC into DC

display the symbol for a transformer.
	Examples of transformers including pictures of large transformers.
Examples of devices with cover removed to show transformers.
Transformer; analogue voltmeter; power supply

Step up transformer(s); step down transformer(s); volt meter

Internet access; poster paper and drawing materials.
	SAFETY: Plugs should be removed from these devices to prevent electrocution

Higher tier: 

explain why the use of transformers requires the use of alternating current

describe how the changing field in the primary coil of a transformer induces an output voltage in the secondary coil

use and manipulate the equation:

Voltage across primary coil = no. primary turns

Voltage across secondary coil  no secondary turns    

Explain why isolating transformers:

have equal numbers of turns in the primary and secondary coils

improve safety in some mains circuits.



	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Homework: Explain why an isolating transformer is used in some mains circuits (eg bathroom shaver socket).
	
	

	The National Grid.
	Discuss what the National Grid is, what it does and why it is needed.

Demonstrate model power lines to show power loss and heat produced. Recall resistance in metal conductors from P6a. Discuss how transformers are used to reduce power loss 

Pupilts to research and produce a PowerPoint presentation about the National Grid. The presentation should:

explain what the National Grid is

explain why we have a National Grid

explain why it is necessary to step up and step down 

give the different voltages used in different parts of the grid.
Homework: What voltage is the grid in the USA? What problem does this cause with the sale of UK electrical products (eg washing machines) to the USA?
	Lengths of thick and thin wire (uninsulated); power supply;  ammeter; volt meter

Internet access


	Higher tier:

Understand how power loss in the transmission of electrical power is related to the current flowing in the transmission lines

This lesson gives a good opportunity to develop the research skills that pupils will need for the controlled assessments part of the qualification.

Use the equation:

      power loss = current2 X resistance

Use and manipulate the equation:

                 VpIp = VsIs

       applied to a (100% efficient) transformer.

Use these relationships to explain why power is transmitted at high voltages.

FSP -  Identify how a technological development could affect different groups of people.



Topic: P6h Charging
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	What does a diode do?
	Pupils to construct a simple circuit containing a bulb and a diode. Observe what happens to the bulb when the diode is turned round.
Write a sentence to explain what a diode does.
Draw the circuit symbol for a diode.
Understand the direction of current flow from the diode symbol (needs current-voltage characteristic for Si diode).
Discuss what a diode does and what practical use there could be for a diode. Expand explanation to include rectification in terms of “removing” half of an ac signal initially.
Explain and demonstrate half wave rectification.
Explain and demonstrate full wave rectification.
Show a voltage – time graph of full wave rectification.
Homework: From a given diagram outline students to add information to show how the diode works.
	Power supply; crocodile clips; bulbs; diodes

An experiment from the IOP using diodes can be found at:

www.practicalphysics.org/go/experiment_161.html
CRO 

Simulations about diodes can be found on the internet for example:

www.youtube.com/watch?v=pky5ghliz6i
A good explanation of rectification can be found at:

www.allaboutcircuits.com/vol_3/chpt_3/4.html
or

www.electronics-tutorials.ws/diode/diode_5.html
or

www.practicalphysics.org/go/experiment_655.html

	Higher tier:

Explain the current voltage graph for a silicon diode in terms of high resistance in reverse direction and low resistance in forward directions.

Describe the action of a silicon diode in terms of the movement of holes and electrons. The term “hole” will need to be explained.
Explain how four diodes in a bridge circuit can produce full-wave rectification.

FSP -  Describe a simple scientific idea using a simple model


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	What does a capacitor do?
	Demonstrate that a current flows when an uncharged capacitor is connected to a voltage source. Given that a capacitor has an insulator as part of its construction students are surprised to see a current flow when an uncharged capacitor is connected to a voltage source.

Pupils to construct a simple circuit containing a capacitor.
Write a sentence to explain what the capacitor does. 

Introduce the idea that the plates become oppositely charged.
Use a data logger to show the change in discharge current and voltage across capacitor with time, leading to smoothing effect.
Draw the circuit symbol for a capacitor.
Discuss the function of a capacitor. Expand to include its use for smoothing output. Explain why devices need a more constant voltage supply. Refer back to the difference between AC and DC and the need for steady voltages in e.g. logic circuits.
Pupils to draw the waveform for:
AC power supply

DC power supply

Smoothed DC

Half rectified DC

Show a mains voltage – time history from an uninterruptable power supply.
Discuss uninterruptable power supplies and where / why they are used. This could be extended as a possible research project for homework.
	Power supply; circuit boards / breadboard / terminal block; capacitors; LED’s; 1k ohm fixed resistors; volt meter

An illustration of this investigation can be seen at:

www.allaboutcircuits.com/vol_6/chpt_3/17.html
A good source of information can be found on:

www.technologystudent.com/elec1/capac1.htm
information about the smoothing effect of capacitors can be found on:

www.kpsec.freeuk.com/powersup.htm

	Higher tier:

Describe the flow of current and reduction in voltage across a capacitor when a conductor is connected across it.

Explain the action of a capacitor in a smoothing circuit.




Sample Lesson Plan

GCSE Gateway Science Physics B J265
Module P6: Electricity For Gadgets
Item P6a: Resisting
OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	Recognise that electrical devices have some form of control built into their circuits.

	Objective 2
	Recognise that a variable resistor controls the brightness of a bulb by changing the current to the bulb.

	Objective 3
	From observation recognise that a high current gives a bright bulb a low current gives a dim bulb. 

	Objective 4
	Recognise that low resistance gives a high current and high resistance gives a low current 


Recap of Previous Experience and Prior Knowledge

From P4a pupils should be aware that current is a flow of charge carriers called electrons. From P4c pupils should recall that the resistance of a wire increases with its length; they should have constructed simple circuits that included a variable resistor and measured current using an ammeter. They should have investigated the relationship between voltage current and resistance.

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	5
	Demonstrate that some electrical devices have some form of built in control.
Ask for further examples of electronic devices and their control(s).
Reinforce that the speed of an electric motor can be controlled as in the electric drill or blender.

	Observe

Provide further examples of control
	Light with dimmer control; radio with volume control; TV with brightness control; drill with speed control; blender with speed control.
	Question and answer

	Main
	

	20
	Show pupils how to set up a circuit comprising a power supply, a bulb and a variable resistor. Draw the circuit diagram for this circuit.

Show  pupils how to measure current using an ammeter.

Ask pupils to write down what they have observed.

Discuss what the pupils have observed.

Reinforce that as resistance is increased current is decreased. 


	Observe

Pupils to construct the circuit by reference to the circuit diagram. Pupils to use the variable resistor to control the brightness of the bulb.

Pupils  to measure the current in the circuit as the variable resistor is moved.

Pupils to state the relationship between the current and the brightness of the bulb.

Engage in discussion by relating what they have observed


	Circuit boards / breadboards / terminal block; crocodile clips; bulbs; variable resistors; power supplies

Ammeters


	Practical skills 

Observation skills

Written observation

Question and answer

	20
	To confirm their findings demonstrate how a rheostat alters the brightness of a bulb. 

Demonstrate how the rheostat alters current. Asking why current may have changed. Use a multimeter to demonstrate how the rheostat alters resistance. Relate this to what is happening as the slider is moved, in terms of changing the length of the wire. Remind pupils of the resistance in a wire investigation from unit 4. 

Remind pupils that current is a flow of charge carriers – electrons
	Observe

Answer verbal questions related to the demonstration
	Circuit comprising of power supply; rheostat; bulb

Ammeter

Multimeter (ohms)


	Question and answer

	10
	Ask pupils to find and draw the symbols for: fixed resistor; variable resistor; bulb; cell; battery; switch; power supply. 
	Research symbols

Draw symbols
	Text books containing electrical symbols
	Presentation skills

	
	
	
	
	

	Consolidation
	

	5
	Question and answer to establish if objectives have been met. For example what are the controls on a television? How does the brightness control alter the brightness? What happens to the current as the brightness is increased? What happens to the resistance as the brightness is reduced?
	Answering questions
	
	Question and answer


Homework:
Draw diagrams for circuits incorporating the symbols for power supply; variable resistor; bulbs; cells; switches 
Key words:
Variable resistor; potentiometer; rheostat; current; ammeter; electrons
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