IGCSE PHYSICS SCHEME OF WORK 

ENERGY

LESSON PLANS








	No.
	Learning Objective (as on student sheet)
	Suggested Approach / RESOURCES
	Notes/ resources

	1
	I know the NINE types of energy  p.79
I know and understand the Law of Conservation of Energy                   p. 80
	Define energy as the ‘ability to do work’.
List the 9 types of energy.  All measured in Joules (J).

Discuss the concept of conservation of energy and energy transfer, brainstorm examples.

Practical:  Energy circus 

	W/S: 

· Energy Learning Objectives

· Energy Transfers

· EN(D08)-01 and Calculating Efficiency (b/b)

Energy Circus:

Solar fan, Elect motor, Bunsen, Elect heater, trolley and ramp, Nail in tin can, Signal generator and loudspeaker, mass on spring, Batteries and lamp, plastic rods and cloth and small pieces of paper. 



	2
	I can describe the energy transfers in a range of situations and can state the fate of the input energy in both useful and wasted forms in words or in Sankey (flow) diagrams   

p. 80 – 81
I understand the term efficiency and can use the equation

efficiency = useful energy output  (x 100%)

                          energy input

                                           p. 84
	Recap energy transfers from last lesson.
W/S Energy Transfers
Energy transfer game – could be on IWB as class

Discuss the idea of efficiency in terms of useful work done and wasted energy.  Introduce Sankey diagrams (see p.81 and Powerpoint Energy slides 22 & 23).

Give efficiency formula and do calculations from Powerpoint Energy slides 20 & 21.

W/S Useful and Wasted Energy  and Calculating Efficiency (b/b)
HW/ext:  Q on p.81;  Q12 on p. 95
	W/S: 

* Energy Transfers

* EN(D08)-01 and Calculating Efficiency (b/b)



	3
	I know and can use the relationships

GPE = m x g x h         and

 KE = ½ x m x v2    p. 82-83
	Introduce formula for GPE and do calculations from Powerpoint Energy slides 18 & 19

Introduce formula for KE and do calculations from Powerpoint Forces slides 24 & 25.

W/S  Potential Energy and Kinetic Energy
HW:  Q on p. 83

P.e. to k.e. worksheet 


	W/S: EN(D08)-05



	4
	I know that work is done whenever energy is transferred and that both are measured in joules (J)  p. 78

I know and can use the formula

work done = force x distance moved in direction of force
               W = F x d                                                    

p. 78
	Define the joule as the work done when a force of 1N moves an object 1m (in the direction of the force).

W/S Work Done 

HW/ext:  Q on p. 79

Extension experiment – calculate efficiency of a ramp:

Weigh object using Newton metre and calculate change in GPE as object is lifted to top of ramp.  Drag object up ramp and measure force using Newton metre.  Calculate work done and hence calculate efficiency.


	Demo – electric motor with ammeter and voltmeter attached, winding up a 200g mass.  

W/S: 

Work done
Practical:

Wooden ramps, large wooded blocks, string, Newton meters, telescopic stands, metre rulers. 



	5
	I know that power is the rate of energy transfer or rate of doing work   p. 84-85

I know and can use the equation

P = W/t    or     P = E/t                    p. 84
	 Define power as rate of doing work or transferring energy.

Introduce formula and do calculations from Powerpoint Energy slides 15 & 16

Students do experiment to measure work done and power when the walk/run up stairs.

Can compete to see who is most powerful.  

More Power worksheet
HW/ext:  Q on p. 85

Energy or power game 

Power true/false game
Make sure the units force, energy, power, acceleration, mass are used and understood.
	W/S: 

* More power
Equip:

Bathroom scales (preferably measuring in Newtons), long tape measures, stopwatches, 

	6
	I can explain heat transfer by conduction in solids including metals  p.108-109

I can describe how insulation is used to reduce heat transfers in buildings   p. 109


	Discuss heat transfer in solids and demo experiments as on p. 108 and also wood/ metal cylinder.

Explain why metals are the best conductors of heat.

Insulating the home worksheet
Experiment to compare different metals as conductors. 

Demo that water is a very poor conductor

Answer Q on p. 109 in full sentences

Ext:  Conduction Question  (Powerpoint) 


	Class set:
Metal conduction rods, Bunsen, Vaseline, small pins/drawing pins.
Demos:

· Wood and Metal Cylinder, Bunsen burner

· Ingen-Hausz’s Apparatus, vaseline, boiling water

· Ice, Boiling Tube, Gauze to trap ice, Bunsen burner, clamps 



	7
	I can explain heat transfer by convection in liquids and gases  p. 110-111

I can explain the everyday phenomena involving convection  p. 110-111


	Demo convection in a gas using Faraday’s chimneys.

Class experiment to see convection in a large beaker of water (using lighter as heat source is often better than using a Bunsen. 

Demo convection in water sealed glass tube (much easier to see than in a beaker) 
Notes on convection (focus on increased KE of particles, expansion and warmer less dense fluid rising).  Quick demo of flask and capillary tube can demo expansion owing to heating. 
Discuss on-shore/off-shore breeze, fridges, positioning of air con units and ‘radiators’ in homes. 
Answer Q on p. 111, Ext:  Q6 on  p. 120


	Demo:

Faraday’s chimneys

Large glass tube loop for convection in water

Flask and  capillary tube filled with water (shows expansion of water when heated)

Class set:

Potassium Permanganate, Long glass tube, tweezers, large beaker(2L or bigger), Bunsen burner, tripod, lighters, 



	8
	I can explain heat transfer by radiation and know that dull black surfaces are the most efficient absorbers and emitters of heat radiation.   p. 112-113
	Demo Leslie’s cube.

Demo cooling curves for black/ white objects using data logger - Discuss shape of cooling curves.

Answer Q on p.113

Ext:  Q 3 on p. 120

Radiation worksheet 


	Demo:

Hotplate, one side shiny, one side dull black.  

Bunsen, tripod, 

Leslie’s cubes and two ICT temp probes with laptop.

Radiant heater with two equidistant thermometers.  One with dull black bulb and one with silver foil on bulb.
Vacuum flask, thermometer and kettle



	9
	I understand what is meant by renewable and non-renewable energy resources   p. 90-91

I can describe the energy transfers involved in generating electricity using wind, waves, hydroelectric schemes, geothermal resources, solar cells, fossil fuels and nuclear power  p.86-93


	Discuss the meaning of renewable and non-renewable in the context of energy resources.

Good opportunity for able students to research and do mini-lessons on this topic – can be combined with lesson 10.. 

Discuss the flow of energy (mostly from Sun – see p. 93)

Answer Q on p. 91

Energy transfer in power stations sheet or 

energy resources grid
Answer Q on p. 87

Ext/HW:  p. 95 Q 7-11


	Order:
Steam engine
Power station sheet and energy resources grid

	10
	I can describe the advantages and disadvantages of methods of large-scale electricity production from various renewable and non-renewable resources  p. 90-91
	HW:  Complete exercise/ revise
	Order:

**BOOK LAPTOPS or COMPUTER ROOM**



	11
	REVISION
	 Energy conversion movie clips 1_ , 2_  3_  
www.gradegorilla.com energy revision questions

 Energy Transfer Powerpoint 


	

	12
	TEST
	TEST and MARKSCHEME 
	Order: 
Test papers
Student attitude to learning self assessment form


	12
	Optional Practical
	Energy Density of 2 fuels
	Class set:

Heat proof mats

Tripods

Gauzes, 

250ml beakers

Thermometers

Measuring cylinders

Matches/lighters

Ethanol spirit burners

Paraffin fuel blocks

Top pan balances

Stopwatches
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