National 5 Electricity and Energy
Conservation of Energy
1. Principle of ‘conservation of energy’ applied to examples where energy is transferred between stores. Identify and explain ‘loss’ of energy where energy is transferred.
	
	GENERATION OF ELECTRICITY (3)

	
	ENERGY LOSS AND EFFICIENCY

	Key Q
	How is energy wasted in Power Stations?

	Key Q
	What is meant by EFFICIENCY?

	Organisation
	Teacher led

	
	Introducing the concept of efficiency and energy being lost during transformations.

	Resources
	~
	Activity 9 + yellow problem book


	
	GENERATION OF ELECTRICITY (4)

	
	ENERGY TRANSFORMATIONS

	Key Q
	What is an energy transformation?

	Organisation
	Small groups/individuals

	Resources
	~
	Activity 8 (sheets 1 - 4)

	Outcomes
	6 to 9 problems completed




Electrical Charge carriers and Electric fields
1. Definition of electric charge in terms of the atomic model.

2. Applications of charge and electrostatics.

3. Electrical current as the electrical charge transferred per unit time.

4. Use appropriate relationship to carry out calculations involving charge, current and time.

5. Difference between alternating and direct current.

1. Current, Charge and Time

KQ:

What is current?




How are I, Q and T related?




Can we do problems using Q = It?

Organisation:
Pupils given definition of current, equation, symbols and units.


Teacher led then individual work.

Resources:
Scientific calculators

Pupil outcomes:
Pupils complete 6-9 problems.


Practice in problem technique.

2. Atomic structure with focus on electrons

KQ:

What is the structure of and atom?




Where would you find the electrons?
Organisation:
Teacher led then individual.

Pupil outcomes:
Pupils have note in jotters including diagram of structure of atom.

3. Difference between AC and DC
KQ:

What is the difference between AC and DC?



Where/why are each one used?
Organisation:
Teacher led then pupils work individually.

Pupil outcomes:
Note on difference between AC and DC and where/why each is used.

4. Application of electrostatics
KQ:

What is meant by the term electrostatics?




Are there any everyday applications of electrostatics?
Organisation:
Teacher led then small groups.

Resources:
Cling film




Van de Graaff Generator




Balloons
Pupil outcomes:
Understanding of term electrostatics and some applications.
Potential Difference (voltage)
1. Effect of electric field on a charge.

2. The potential difference (voltage) of the supply is a measure of the energy given to the charge carrier in a circuit.

3. Use of an appropriate relationship to calculate potential difference, work done and charge.

4. Potential difference is the work done in moving a unit charge.

Practical Electrical and Electronic Circuits

1. Measurement of current, voltage and resistance, using appropriate meters in complex circuits.

2. The function and application of standard electrical and electronic components: cell, battery, lamp, switch, resistor, variable resistor, voltmeter, ammeter, LED, motor, loudspeaker, photo voltaic cell, fuse, diode, capacitor, thermistor, LDR.

3. Current and voltage relationships in a parallel circuit.

4. Use of an appropriate relationship to calculate the resistance of resistors in series and in parallel circuits.
5. Resistance in series and parallel 1

Key Q: 

How do resistors combine in series?




How do resistors combine in parallel?



Relationships demonstrated experimentally.

Pupils highly unlikely to work out parallel relationship without input from teacher.

Organisation:
small groups/teacher led

Resources:
2 or 3 resistors, multimeters.

Pupil outcomes:
Diagrams and notes




Equations for series and parallel circuits.

6. Resistance in series and parallel 2

Key Q:

Can we do problems with resistors in series and parallel?



Pupils tackle 10-12 problems.

Organisation:
Pupils work individually.

Resources:
Scientific calculators.

Pupil outcomes:
10 -12 problems completed.

7. Current and voltage in a series circuit
Key Q:

How do current and voltage behave in series circuits?
Organisation:
small groups/teacher led

Resources:
2 or 3 resistors, multimeters.

Pupil outcomes:
Diagrams and notes
8. Current and voltage in a parallel circuit
Key Q:

How do current and voltage behave in parallel circuits?
Organisation:
small groups/teacher led

Resources:
2 or 3 resistors, multimeters.

Pupil outcomes:
Diagrams and notes
9. Bulb, Speaker, Buzzer, Motor

KQ:
What is the energy change in a Bulb, Speaker, Buzzer & Motor?

Organisation:
Small groups

Resources:
Alpha Kit, bulb, speaker, buzzer, motor.

Pupil outcomes:
Circuit symbols and short note on function

.

10. Diode and LED with protective series resistor

KQ


What is the purpose of a diode?

Why does and LED usually have a resistor in series with it?

Organisation:
Teacher led discussion followed by individual activity.

Resources:
Calculators and problems.

Pupil outcomes:
Short note on function LED and diode with circuit symbols

Pupils will have performed about 4 – 6 calculations independently.
11. Variable Resistor
KQ:
What happens to the share of the voltage as the resistance is changed?
Organisation:
Small groups

Resources:
Variable resistors, resistors, multimeters

Pupil outcomes:
Note on how voltage is shared as resistance is changed.

12. LDR & Thermistor

KQ:

How is the resistance effected by light/temperature?

How does the share of the voltage change as the resistance is changed?
Organisation:
Small groups

Resources:
LDR’s, thermistors, multimeters, light source, beaker, thermometers.

Pupil outcomes:
Note on how the resistance of LDR’s and thermistors is effected by light/temperature including symbols


Note on how this effects the share of the voltage.

13. Capacitor
KQ:
How does the voltage across a capacitor vary as the capacitor charges/discharges?
Organisation:
Small groups

Resources:
Capacitors, stopclock, multimeter.

Pupil outcomes:
Circuit symbol.


Note on how voltage changes as capacitor charges/discharges.

1.10 Practical Electronics
Introduction of terms; input, output, process. 

Key Questions; What are electronic systems?
Discussing simple, familiar electronic systems using the above terms.

The exact names of input, process and output devices is not the aim here.

Particular Input and output devices will be studied later. The power point is a discussion starter.

Organisation; teacher led discussion, Powerpoint Electronics 1 Int 1

Suggested resources, Star Wars figurine,burglar alarm, Hi-Fi.

Pupil Outcomes; 2 or 3 examples of electronic systems drawn as block diagrams with different input and output devices.
0.5

1.10.1 Input Devices; circuit symbols, what they do.

Key questions; What can our electronic systems detect or respond to?

Switch and  microphone. An experimental approach showing the change of voltage across a switch

A microphone connected to an oscilloscope or voltmeter.

Suggested Resources; input devices, multimeters, oscilloscope.

Organisation; small group investigation

Pupil Outcomes; circuit symbols and short notes on each device.      0.5

1.11 Input Devices; circuit symbols, what they do.

Key questions; What can our electronic systems detect or respond to?

LDR.

The LDR is a new device. An experimental approach showing the change of resistance with brightness for the LDR. 

It could just be dark, dim bright etc. If the class is able lightmeters to measure a numerical value could be used. A graph of results can be drawn to reinforce the results. 

Suggested Resources; LDRs, multimeters, lamps, lightmeters.

Organisation; small group investigation

Pupil Outcomes; Note. The resistance of the Light Dependant Resistorgoesdown as the light gets brighter. Circuit symbol.
                   1

1.12 Input Devices; circuit symbols, what they do.

Key questions; What can our electronic systems detect or respond to?
The thermistor is the  new device. An experimental approach showing the change of resistance with temperature for the thermistor. Cold, warm and hot water could be used. If the class are able temperature readings could be taken. A graph of the results could be drawn to reinforce the results. 

Suggested Resources; input devices, multimeters, hot water, beakers.

Organisation; small group investigation

Pupil Outcomes; circuit symbols and short notes The resistance of the thermistor goes down as the temperature goes up.                                 1 



1.14Output Devices; circuit symbols, what they do?

Resources1.14.1 and 1.14.2 Slides
Key questions; Can you name 4 output devices?

Bulb, speaker, motor, LED, buzzer, Solenoid.

Pupils connect simple circuits and note the energy changes occurring.

Organisation; small groups

Suggested Resources; output devices.

Pupil Outcomes; a note that output devices change electrical energy into other forms of energy. The circuit symbols and energy changes associated with the loudspeaker, buzzer, LED, lamp and motor.                                  2 
1.15 Alpha Circuit 
Resources: 15L and 15L part 2
Electronic systems 
The pupils are introduced to the modular approach; connecting together input, processor and output devices. 

The transducer driver is met here but is studied in more detail in a separate lesson.
Input devices, transducer drivers and output devices.

Connecting electronic systems


Pupil Outcomes; pupils are able to identify the correct input and output devices and connect a working electronic system.                                  
                                                                                       1
1.16 Amplifiers
Key questions; What did the amplifier/ driver in the radio do to the electronic signal?

The function of an amplifier is to increase signal strength without altering the frequency of the signal. Voltage gain and Power gain. 

Suggested Resources; amplifiers and multimeters.

Organisation;small groups and individual activity

Pupil Outcomes; An amplifier or driver is a process device. The amplifier will make an electrical signal larger or stronger. It should not change the signal any other way. 


                  1
4 - RESISTANCE IN SERIES AND PARALLEL 1
Key Q
How do resistors combine in series?


How do resistors combine in parallel?


Relationships demonstrated experimentally

Pupils highly unlikely to work out parallel relationship without input from teacher

Organisation
small groups/teacher led

Resources
2 or 3 resistors, multimeters

Pupil outcomes: Diagrams and notes


Equations for series and parallel circuits              1

4 - RESISTANCE IN SERIES AND PARALLEL 2
Key Q
Can we do problems with resistors in series and parallel? Pupils tackle 10-12 problems

Organisation
Pupils work individually

Resources
Scientific calculator

Pupil outcomes: 10-12 problems completed                           1
Ohm’s law

1. Use of a V-I graph to determine resistance.

2. Use of an appropriate relationship to calculate potential difference (voltage), current and resistance. The relationship between temperature and resistance of a conductor.
3. Ohm’s law experiment
Key Q:

What is the relationship between V, I and R?




Vary voltage (at labpack) and measure V and I (R fixed).




Complete results table V, I, R, V/I

Pupils shown equivalence of R and V/I (should be given the opportunity to come up with it themselves) and introduced to Ohm’s Law.

Organisation:
Small groups then teacher led.

Resources:
Labpacks, voltmeters, multimeters, resistors

Pupil outcomes:
Recognition of equivalence of V/I and R

Note on Ohm’s Law including symbols and units.

4. Ohm’s Law calculations 1
Key Q
Can we use Ohm’s law to do calculations?


6-9 problems completed

Organisation
pupils work individually

Resources
scientific calculator

Pupil outcomes: 6-9 problems completed


Practise in problem technique
5. Ohm’s Law calculations 2
Key Q
Can we use Ohm’s law to do calculations?


6-9 problems completed.
Organisation
pupils work individually.
Resources
scientific calculator.
Pupil outcomes: 6-9 problems completed.

Practise in problem technique.




Practise in converting units.

1

Electrical power

1. Use of an energy, power and time relationship.

2. Use of an appropriate relationship to determine the power, voltage, current and resistance in electrical circuits.

14. Power, Energy and Time
KQ:

What is power?

What is the relationship between power, energy and time?

What are the symbols and units?

Can we do calculations involving these variables?
Organisation:
Introduce definition of power, new equation, symbols and units.


Teacher led then pupils work on problems on there own.

Resources:
Scientific calculators

Pupil Outcomes:
Note on power, energy and time.


6-9 problems completed.

15. Power, Voltage and Current
KQ:
What is the relationship between power, voltage and current?
Organisation:
Using a variety of marked lamps, I and V are measured.


Complete results table, P, V, I and IV


Pupils shown equivalence of P and IV and introduced to equation.


Pupils work in small groups then teacher led.

Resources:
Labpacks, multimeters, lamps

Pupil outcomes:
Recognition of equivalence between P and IV

16. Power problems P=IV

KQ:

Can we do problems using P = IV?
Organisation:
Pupils work individually

Resources:
Scientific Calculators

Pupil outcomes:
6-9 problems completed


Practice converting units.

17. Power problems P = I2R

KQ:
Can we do problems using P = I2R?
Organisation:
Pupils work individually

Resources:
Scientific Calculators

Pupil outcomes:
6-9 problems completed




Practice converting units.

18. Power problems P = V2/R

KQ:
Can we do problems using P = V2/R?
Organisation:
Pupils work individually

Resources:
Scientific Calculators

Pupil outcomes:
6-9 problems completed




Practice converting units.

19. Common Energy Changers

KQ:
What are the properties of heater elements, filament and fluorescent lamps?
Organisation:
Pupils compare lamps of different wattage and given information on heaters and lamps.


Combination of small groups/individually and teacher led.

Resources:
Lamps

Pupil outcomes:
Short note on energy changers.

Specific heat capacity

The same mass of different materials requires different quantities of heat to raise the temperature of unit mass by one degree Celsius.

The temperature of a substance is a measure of the mean kinetic energy of its particles.

Explain the difference between temperature and heat energy.

Use appropriate relationships to carry out calculations involving mass, heat energy, temperature change and specific heat capacity.

Apply conservation of energy transfer to determine heat loss.
	
	HEAT IN THE HOME (1)

	
	HEAT AND TEMPERATURE

	Key Q
	What is heat?

	Key Q
	What is temperature?

	Organisation
	Teacher demo

	
	Demo that temperature and heat are not the same.  Heat 2 materials to 100 degrees

	
	Centigrade then drop them both into beakers of water and we find one of them raises the temperature of the water more than the other.

	
	

	Resources
	~
	2 bags of material, beakers, digital thermometers

	Outcomes
	Short note…heat in joules, temperature in Celsius


	
	HEAT IN THE HOME (3)

	
	HEATING DIFFERENT SOLIDS

	Key Q
	Do different solids have different heat increases for the same amount of heat?

	Key Q
	What is specific heat capacity?

	Organisation
	Teacher led

	
	Demo: measure energy going into metal blocks and record temp change.

	
	Outcome: different amounts of energy are needed to change by 1 degree Celsius

	
	the temperature of different materials.  Introduce c and Eh = cmT

	Resources
	~
	metal blocks, heaters, digital thermometers, multimeters

	Outcomes
	Short notes.


	
	HEAT IN THE HOME (4)

	
	SPECIFIC HEAT CAPACITY CALCULATIONS

	Organisation
	Small groups/individuals

	Resources
	~
	Activity 22 + yellow book

	Outcomes
	Lots of problems


Gas laws and the kinetic model

Pressure is the force per unit area exerted on a surface.

Use an appropriate relationship to calculate pressure, force and area.

Explanation of the relationship between the volume, pressure and temperature of a fixed mass of gas using qualitative kinetic theory.

Use of appropriate relationship to calculate the volume, pressure and temperature of a fixed mass of gas. The relationship between kelvin, degrees Celsius and absolute zero of temperature.

2
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