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This booklet is for use in your Science lessons. Please look after it in the same way you would your exercise book and ensure that your presentation is always PROUD. 
Ensure that your booklet is returned to your class book box at the end of the lesson. 
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Lesson 1: What is energy and how is it stored?
Date: ____________________________________________________________
Objective: By the end of this lesson, you will be able to describe energy in terms of stores and how this relates to the work it can do.
Skills Drill / Retrieval
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	



Connect
In the Particles topic you were taught that particles move differently depending upon their state.
1. What are the 3 states of matter?
__________________________________________________________________________________________________________________________________________
1. Describe the movement of particles in a solid and in a gas

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1. In which state of matter do the particles have the most energy? Which type of energy do the particles have?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
       “I’ve got no energy”
[image: See the source image]

Give 2 examples of energy that the student does have:
__________________________________________________________________________________________________________________________________________________________________

Where does the student get their energy from?
[bookmark: _Hlk121064223]__________________________________________________________________________________________________________________________________________________________________

A scientific definition of energy:
Energy is….

__________________________________________________________________________________________________________________________________________________________________


What energy is stored in each of the examples?
1.____________________________________________________________________
2.____________________________________________________________________
3.____________________________________________________________________
4.____________________________________________________________________
5.____________________________________________________________________

Give an example of each type of energy store (not already used)
1. Thermal Store – ___________________________________________________________
2. Chemical Store – __________________________________________________________
3. Kinetic Store – ____________________________________________________________
4. Gravitational Potential Store – _______________________________________________
5. Elastic Store – _____________________________________________________________



Is the amount of energy in a store constant?  Use an analogy to describe how the amount of energy in a store can change.
__________________________________________________________________________________________________________________________________________________________________

Using an elastic band as an example, describe the link between the amount of energy in a store and the amount of work it can do.
__________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________

Describe what happens to the energy in a hot cup of tea as it cools down.
__________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________




Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Lesson 2: How is energy transferred from one store to another?
Date: ____________________________________________________________
Objective: By the end of this lesson, you will be able to describe how energy moves from one store to another in terms of pathways.
Skills Drill / Retrieval
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	

	6

	

	

	7

	

	

	8

	

	



Connect
In the last lesson, you were taught about energy stores
From the list below, correctly identify the energy stores
	Energy Store?
	Yes/No

	Electrical
	

	Thermal
	

	Light
	

	Radiation
	

	Kinetic
	

	Chemical
	

	Gravitational Potential
	

	Plastic
	

	Elastic
	




Energy stores can contain different amounts of energy.  
[image: See the source image]		[image: See the source image]
Which of these contains the greatest amount of energy?
______________________________________________________________________________________________________________________________________________________
Which would you eat if you were trying to lose weight?
______________________________________________________________________________________________________________________________________________________

What does that tell you about which types of food have the greatest store of energy?
______________________________________________________________________________________________________________________________________________________
What does that tell you about how the body transfers the chemical energy stored in food?
______________________________________________________________________________________________________________________________________________________
Example: 
[image: See the source image]
What is the energy store in the coal?
______________________________________________________________________________________________________________________________________________________

What store does the energy transfer into?
______________________________________________________________________________________________________________________________________________________

The Big Question:
What pathway does the energy take when it transfers from one store to another?
Which energy transfer pathway links these energy stores?[image: Icon  Description automatically generated with low confidence]

1. Battery 		_________________________  Buzzer
2. Person 		_________________________  Wind Up Toy
3. Light Bulb  	_________________________  Surroundings
4. Oven 		_________________________  Roast Chicken

Which energy stores could be linked by these energy transfers?
1. _________________  Mechanical Working 	  _________________[image: Icon  Description automatically generated with low confidence]

2. _________________ Electrical Working       	  _________________	
3. _________________ Heat Transfer 		              _________________	
4. _________________ Radiation  	                           _________________

What does this diagram show about the efficiency of the transfer of energy between stores?
______________________________________________________________________________________________________________________________________________________
Why can’t the skater keep going on for ever?[image: Icon  Description automatically generated with low confidence]

______________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________


[image: docx, 189.63 KB]



Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________







Lesson 3: Friction
Skills Drill/ Retrieval 



Lesson 4 
When energy is transferred, the total is conserved, but some energy is dissipated, reducing the useful energy.










Lesson 3: Friction
Lesson 3: What energy transfers are related to friction?
Date: ____________________________________________________________
Objective: By the end of this lesson, you will be able to apply the relationship between friction and energy transfers to different situations.
Skills Drill/ Retrieval Practice
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	



Connect 
1. Friction is a force between two surfaces that are sliding, or trying to slide across each other. For
2.  example, when you try to push a book along the floor, friction makes this difficult. Friction always
3.  works in the direction opposite to the direction in which the object is moving or trying to move. 
4. Friction always slows a moving object down. The amount of friction depends on the materials from
5.  which the two surfaces are made. The rougher the surface, the more friction is produced. Friction 
6. also produces heat. If you rub your hands together quickly, you will feel them get warmer. 
7. Friction can be a useful force because it prevents our shoes slipping on the pavement when we 
8. walk and stops car tyres skidding on the road. 
9. When you walk, friction is caused between the tread on shoes and the ground. This friction acts to
10.  grip the ground and prevent sliding. 
11. Sometimes we want to reduce friction. For example, we use oil to reduce the friction between the 
12. moving parts inside a car engine. The oil holds the surfaces apart and can flow between them. The 
13. reduced friction means there is less wear on the cars parts and less heat is produced.
Complete the following questions:
1 When does friction occur? 
______________________________________________________________________________________________________________________
2 What does the amount of friction depend on? 
______________________________________________________________________________________________________________________
3 What is produced by friction?
______________________________________________________________________________________________________________________
4 Is friction always a bad thing? 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________





Q1.
The photograph shows two rubber tyres.
One is old and worn and the other is new.
          [image: A close-up of a tire

Description automatically generated with medium confidence] 
old tyre with                          new tyre with
worn tread                         deep tread

(a)     A car is moving along a road. What force between the tyres and the road makes the car stop?  Tick the correct box.
air resistance         [image: ]                  friction          [image: ]
gravity                    [image: ]                  weight           [image: ] 

(b)     The diagram and the table show the stopping distance of a car.
[image: Graphical user interface

Description automatically generated with medium confidence] 
[image: Shape

Description automatically generated with medium confidence] 
(i)      What happens to the stopping distance when a road gets wet? __________________________________________________

(ii)     Why does the stopping distance change when a road gets wet? __________________________________________________

(iii)     What happens to the stopping distance as tyres get old and worn? __________________________________________________

(iv)    What is the safest type of road surface in the table? __________________________________________________
[image: Icon  Description automatically generated]
Explain what is happening in the image using the idea of friction.
[image: ]

In the image you can see a car with the brakes glowing hot. This is due to the friction  between the brake pads and the brake disc. Energy is getting transferred from the kinetic energy store to a thermal store due to friction. 
Explain why a car engine gets hot. Include a description of what happens to the heat energy produced.
[image: ]            [image: ]   
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




   

Notes:
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________






Lesson 3: Friction
Skills Drill/ Retrieval 



Lesson 4 
When energy is transferred, the total is conserved, but some energy is dissipated, reducing the useful energy.











Lesson 4: How can we use big ideas to calculate quantities of energy? 
Date: ____________________________________________________________
Objective: By the end of this lesson, you will be able to calculate the quantities of energy transferred in different situations. 

Skills Drill/ Retrieval Practice
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	


Lesson 4: How can we use big ideas to calculate quantities of energy?
Connect
Smartphones1
2
3
4
5
6
7
8
9
10


All smartphones contain a battery that stores chemical energy. When a smartphone is in use, electrical work is done and a current flows - the battery’s chemical energy is transferred in a number of ways to light the screen and produce sound.
The light that comes from a smartphone is emitted as light radiation, and the sound waves are produced by a speaker that vibrates back and forth.
In addition to this, many smartphones also heat up when used, so chemical energy is also transferred into internal energy. This energy is stored in the atoms of the smartphone’s conductors, and it is these atoms that emit infrared radiation
[image: Icon  Description automatically generated with low confidence]
Identify the energy stores and energy pathways in a mobile phone using the following information.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	Fill in the gaps on the table

	Energy Produced
	Energy Pathway
	Useful Energy
	Not Useful Energy

	[image: A picture containing text, electronics, monitor, display

Description automatically generated]




	

	
	

	[image: The UK&#39;s fuel poverty crisis can, and must, be fixed | Phil Levermore | The  Guardian]
	
	
	

	[image: 900+ Flashlight Clip Art | Royalty Free - GoGraph]
	
	
	



   State the law of conservation of energy (include an example): 
________________________________________________________________________________________________________________________________________________________________________

	
100 Joules

	[image: http://www.sweetclipart.com/multisite/sweetclipart/files/domestic_light_bulb_lineart.png]
	85 Joules
___________


	16 Joules

	[image: https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcRa_hc5B_CxIOBimYCFeiDQF_RxZbnla8wlvkDGhd9zAx02PYemTA]
	4 Joules
___________



	3000 Joules

	[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcTJGg1yQ32ecGx9gz24HDdrRApulnM3k_FpmrG2B3IDstd4lrRV]
	2940 Joules
___________



	2500 Joules

	[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTv5VnPG_uXa8RAq89-2cPr6e9fEyj1evSSzh3wvDUUhcgmi8oULw]
	370 Joules
___________



	

___________

	[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcQo9tJtcwNXea0wI7U1A32MZ7t9esrPQSqi3YiJ9P2DXTjbIGCw2w]
	15 Joules
45 Joules


	
___________

	[image: http://images.clipartof.com/small/230146-Royalty-Free-RF-Clipart-Illustration-Of-A-Woman-Flat-Ironing-Her-Hair-Over-Purple.jpg]
	100 Joules
400 Joules


	5 Joules

	[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcTXmpwViWj1XDs5Eec-0FConlzC3-XQcYMY0XoHEhmAB30EsaQv-g]
	3.6 Joules
___________



	5000 Joules

	[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcTBTKqLa5i8DcmblKQBrDgm6SgHpsSY6k3G6CaTHBGNBC3cLMezMg]
	900 Joules
___________

3200 Joules




 
 
 
 





 

 
 
 
 
 
 
 
 
 
 
  The electric kettle shown below is used to boil water.
[image: A close-up of a stethoscope

Description automatically generated] 
©leeser87/iStock
(a)     Why is the total energy input to the kettle higher than the energy used to heat the water?
Tick (✔) one box.
 
	 
	Tick (✔)

	Energy is absorbed from the surroundings.
	 

	Energy is used to heat the kettle.
	X 

	The kettle is more than 100% efficient.
	 



(b)     The drawing shows the energy transferred each second by a television [image: Diagram

Description automatically generated] 
(i)      Identify the missing energy and suggest suitable values for this energy efficient TV.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________[image: Icon  Description automatically generated]






(c)
A student used an electric motor to lift a mass.
He investigated how the efficiency of the motor varied with the mass lifted.
The diagram below shows the apparatus used.
[image: Diagram

Description automatically generated] 
  Energy is transferred to the electric motor by the power supply.
Why is the energy transferred to the motor greater than the gravitational potential energy gained by the mass?
Tick (✓) two boxes.
 
	Energy is not conserved
	[image: ]

	Friction in the motor causes energy transfer to the surroundings
	[image: ]

	The temperature of the motor increases
	[image: ]

	Thermal energy from the surroundings is transferred to the mass
	[image: ]

	Wasted energy is destroyed
	[image: ]




[bookmark: _Hlk118051089]

Notes:
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________









Lesson 5: What does it mean if we say a device is efficient?
Date: ____________________________________________________________
Objective: By the end of this lesson, you will be able to quantitatively determine how effective a device is using the concept of efficiency. 
Skills Drill / Retrieval
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	



Connect	In Lessons 1 and 2, you studied examples of energy stores and transfers.
Q1. Which energy store increases when:
a. A phone battery is charging: _____________________________________________
b. An apple is falling to the ground: _________________________________________
c. A spring is being stretched: _____________________________________________

Q2. Describe the energy transfer that occurs when:
a. A bird dives from the sky towards the water to catch a fish:
__________________________________________________________________________________________________________________________________________________________________

b. When coal is burned:
__________________________________________________________________________________________________________________________________________________________________
c. A battery-operated fan is turned on:
__________________________________________________________________________________________________________________________________________________________________
 1. For each of the examples given below, identify the useful energy output and the wasted energy output.

a. A mobile phone being charged:
[image: Graphical user interface, application, PowerPoint  Description automatically generated]
i. What is the useful energy output? __________________________________________
Explanation: ____________________________________________________________

ii. What is the wasted energy output? __________________________________________
Explanation: ____________________________________________________________

b. A television:
[image: Graphical user interface, application, PowerPoint  Description automatically generated]
i. What is the useful energy output? __________________________________________
ii. Explanation:____________________________________________________________________
______________________________________________________________________________

iii. What is the wasted energy output? __________________________________________
iv. Explanation:____________________________________________________________________
______________________________________________________________________________

v. How much energy is transferred as light? __________________________________________
Explanation:____________________________________________________________________
______________________________________________________________________________


Task 1:The drawings below show what happens to the energy supplied to four appliances.
[image: ][image: A picture containing pot  Description automatically generated][image: A picture containing night sky  Description automatically generated] 
[image: Shape  Description automatically generated with low confidence][image: A close-up of a light bulb  Description automatically generated with medium confidence][image: A picture containing night sky  Description automatically generated] 
[image: ][image: A close-up of a magnifying glass  Description automatically generated with medium confidence][image: Text  Description automatically generated with medium confidence] 
[image: ][image: A close-up of a pen  Description automatically generated with medium confidence][image: A picture containing night sky  Description automatically generated] 


(a)     (i)      What percentage of energy of the light bulb is given out as light?
Write your answer on the line by the light bulb.   

(ii)     What percentage of energy is wasted by the mixer?
Write your answer in the box by the mixer.   



(iii)     Complete the sentence below.
Parts of the mixer become hot because some of the electrical
energy is changed into _______________________ energy which is wasted.

(b)     Energy is wasted as sound in many appliances.

         Which appliance in the drawings produces sound which is not wasted?

____________________________________________________________________________________________________________________________________________________________
(c)     In which of the appliances is the highest percentage of energy wasted?

____________________________________________________________________________________________________________________________________________________________




Calculating energy efficiency:[image: Logo  Description automatically generated]
Efficiency = Useful energy output ÷ Total energy input

I do:
[image: Graphical user interface  Description automatically generated]

Useful energy output: 

Total energy input: 

Efficiency = 



[image: Icon  Description automatically generated with low confidence]

Efficiency = Useful energy output ÷ Total energy input
You do:

A radio has an energy input of 1000J. 850J is transferred to the thermal store of the radio and 150J is dissipated as sound waves.

Calculate the efficiency of the heater.

1. A hairdryer has an energy input of 500J. 100J is transferred to the thermal store and 400J is dissipated to the surroundings as sound.
Calculate the efficiency of the hairdryer.
[bookmark: _Hlk121067142]___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. An electric fan has an energy input of 800J. 600J is transferred to the kinetic store, 100J is transferred to the thermal store and 100J is dissipated as sound.
Calculate the efficiency of the electric fan.
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________





Efficiency = Useful energy output ÷ Total energy input
We do:

An electrical heater has an energy input of 800J. 600J is transferred to the thermal store of the electrical heater and 200J is dissipated as sound waves.

Calculate the efficiency of the heater.



Task 2:

Task 3:


[image: Graphical user interface, application, Word  Description automatically generated]




Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Lesson 6: Can the same object have different efficiencies?
Date: ____________________________________________________________
Objective: By the end of this lesson, you will be able to describe the outcomes of an experiment clearly and concisely. 
Skills Drill / Retrieval
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	

	6

	

	

	7

	

	

	8

	

	



Connecta. At the start of the experiment, the ball is held up in the air. Which energy stores will have energy in them?
________________________________________________________________________________________________________________________________________________________________

[image: Diagram

Description automatically generated]b. When the ball is dropped, which energy stores might energy transfer into?
________________________________________________________________________________________________________________________________________________________________________________________________________________________
c. Some of the energy will transfer into the environment. Which of the environment’s energy stores might it transfer into?
________________________________________________________________________________________________________________________________________________________________________________________________________________________

	




Measuring the bounce height of a ping pong ball
You are going to drop a ping pong ball from different heights and measure the height to which it bounces.
You will need:[image: Icon  Description automatically generated with medium confidence]

[image: Diagram

Description automatically generated]
Method
Set up the apparatus as shown in the diagram.
Hold the ball so that it is 20 cm above the bench (or floor), measured to the bottom of the ball.
Drop the ball and note the height to which it bounces, again measured to the bottom of the ball. (You may need to try this first to get an idea of the bounce height, so that you know where to look to read the metre rule at eye level.)
Repeat to get an average reading for the bounce height.
Repeat steps 4 and 5 at 20 cm intervals up to a drop height of 100 cm. 
Calculate the mean height lost for each drop height
Calculate the efficiency of each drop height. To do this, divide the bounce height by the drop height. 
Results
	drop height
(in cm)
	bounce height 1
(in cm)
	bounce height 2
(in cm)
	mean bounce height (in cm)
	Mean height lost (in cm)
	%
Efficiency

	20
	
	
	
	
	

	40
	
	
	
	
	

	60
	
	
	
	
	

	80
	
	
	
	
	

	100
	
	
	
	
	





Conclusion
Describe what you have found out from your results.
[bookmark: _Hlk120997547] ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________[image: Icon  Description automatically generated with low confidence]

The diagram shows a ball at various stages after it is dropped from a height of 2 m.

[image: A picture containing text, device

Description automatically generated]


In what forms is this energy at B and C?
i	At B	________________________________________________________________
ii     At C  ________________________________________________________________
What has happened to this ‘lost’ energy?
      ________________________________________________________________________
Suggest what might happen if you extended the range of drop heights.

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

How does the efficiency of the bounce change as the drop height increases?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Lesson 7: How do we use diagrams to show energy transfers?
Date: ____________________________________________________________
Objective: By the end of this lesson, you will be able to use Sankey diagrams accurately to represent energy transfers.
Skills Drill / Retrieval
	Answer
	PA / SA

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


ConnectAn electric shaver is battery operated and the battery has a store of chemical energy.  This store of energy is transferred into a kinetic store of energy, a thermal store of energy and a store of sound energy.
                                                       [image: ]                                       [image: ]                            [image: ]
                   
Connect questions      
1.  What is the input store of energy and what is the output stores of energy?  Write these next to the lines on the diagram above.
2. Using the idea of conservation of energy if 247J of energy were supplied to the motor and 56J of energy transferred to the thermal store, 113J transferred to the kinetic store, how much energy would have transferred to the sound store of energy?
________________________________________________________________________________________________________________________________________________________________
3. Which form of energy store that has been transferred from the chemical store is a wasted store of energy in this system? _____________________________________________________________
What happens to the wasted form of energy?    ________________________________________________________________________________________________________________________________________________________________
                                                                
[image: ]

Modelling Progress
You can show energy transfers using Sankey diagrams.  These are diagrams that use different widths of arrows to show how energy in a system is transferred from one store to another.  The one below is for a lamp.

[image: Shape, arrow

Description automatically generated]The useful energy output is always shown as an arrow going forwards.   In this case, the useful energy output is light energy.  Again, the thickness of the arrow shows how much energy there is. You can tell that only a small amount of energy (10J) is transferred as light energy because the arrow is very thin.




[image: Shape, rectangle

Description automatically generated]
[image: Shape, rectangle

Description automatically generated]You can tell that most of the energy (90J) is wasted as thermal energy because this arrow is very thick. The wasted energy is shown as an arrow pointing downwards.   In this case, the wasted energy is heat (thermal) energy.

Because energy cannot be created or destroyed, the total amount of energy going into the lamp (100J) must be the same as the total amount being transferred out (10J + 90J). This is called conservation of energy.




· The thickness of the line shows the amount of energy 
· The useful form(s) of output energy usually points straight forward
· The wasted form output of energy usually points downwards
· The quantity of energy in each store can be written on each arrow or at the side of each arrow 

Questions (be prepared to share your answers with the class)
Q1.  What is meant by the term input energy and output energy?
__________________________________________________________________________________________________________________________________________________________________
Q2.  If the arrow representing the wasted energy store is wider than the useful form of energy store, what would that tell you about the efficiency of the appliance, such as the lamp in the Sankey diagram above?
__________________________________________________________________________________________________________________________________________________________________
Q3.  How could you use the idea of conservation of energy to calculate the input energy being supplied to the lamp? _________________________________________________________________________
____________________________________________________________________________________

WE DO  
[image: A picture containing background pattern

Description automatically generated]A bouncy ball has a gravitational potential energy store of 100 J of energy before it drops.  As it hits the ground 18J of energy is transferred into a thermal store and 2J of it as a store of sound energy.  The rest of the energy is stored as gravitational potential energy for the second bounce.  Draw a Sankey diagram for the bouncy ball’s first drop.  











Notes or questions you want to ask or need help with
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

[image: Icon  Description automatically generated with medium confidence]



Draw Sankey diagrams for the following questions and label each diagram with the input energy store, the output energy store and the quantities of energy.

[image: A picture containing background pattern

Description automatically generated]Q1.  A projector has a total energy input of 100J. 60J is used as light energy. 40J is wasted as heat energy.  Draw a Sankey diagram to represent this energy transfer.  
[image: A picture containing icon  Description automatically generated]









[image: A picture containing background pattern

Description automatically generated]Q2. A phone has a total energy input of 100J. 60J is used as light energy. 20J is used as sound energy. How much energy is wasted as heat?  Draw a Sankey diagram and include the quantity and arrow for the wasted heat energy.
  









[image: A picture containing background pattern

Description automatically generated]Q3.  A television has a total energy input of 1000J. 500J is used as light energy. 250J is used as sound energy. The remaining is wasted. Draw a Sankey diagram and include a label and quantity for the wasted energy.  





















Q4. A person uses a stairlift to go upstairs. The stairlift is powered by an electric motor.
[image: Diagram

Description automatically generated] 
The Sankey diagram shows the energy transfers for the electric motor.
[image: Chart

Description automatically generated] 







(a)  Name one form of wasted energy.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b)     Use the equation in the box to calculate the efficiency of the electric motor.
[image: Text

Description automatically generated] 
Show clearly how you work out your answer.
_____________________________________________________________
______________________________________________________________
Efficiency = _______________________



Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Lesson 8 – Which foods contain the most energy?
Date:___________________________________________________________
Objective: By the end of this lesson, you will be able to draw conclusions from and evaluate an experiment. 
Skills Drill / Retrieval
Answer
PA / SA
1




2




3




4




5





Connect
So far in this unit you have learned about different energy stores and transfers:
Which energy store is found in food?
________________________________________________________________________
What does the law of conservation of energy tell us?
________________________________________________________________________________________________________________________________________________
Why can no energy transfer be 100% efficient?
________________________________________________________________________________________________________________________________________________

1. For each person, choose the most appropriate energy intake from the box.
[image: Diagram  Description automatically generated]
2. Using the information in the table below to decide which Energy value applies to that food:
Food
Protein per 100g
Carbohydrates per 100g
Fats per 100g
Energy (Cal) per 100g


Starch
Sugar


Apple
0
2.4
10.4
0

Cheddar cheese
25
0
3.6
32

Chicken breast
22
0
0
3.6

Spaghetti
10.7
71.4
3.6
1.8


52 calories
125 calories
375 calories
393 calories

3. Record your results from the investigation in the table below:
Type of food burned
Initial temperature of water (oC)
Final temperature of water (oC)
Temperature change (oC)





















4. From the investigation, answer the following questions:
b. How does this experiment allow you to measure the energy content of food?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


b. Which type of food contained the most energy? How do you know?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. Evaluate your investigation by answering the questions below:
a. Some samples of food can be difficult to ignite (set on fire) and produce only a small flame. What effect do you think this will have on your results?

________________________________________________________________________________________________________________________________________________________________________________________________________________________
b. The food samples we used were different sizes. Was this investigation a fair test, and what could we do next time to improve it?

________________________________________________________________________________________________________________________________________________________________________________________________________________________


Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________










Lesson 9 – Which fuel contains the most energy?
Date:__________________________________________________________
Objective: By the end of this lesson, you will be able to use an experiment to determine how effective a fuel is.
Skills Drill / Retrieval
Answer
PA / SA
1




2




3




4




5





Connect
So far in this unit you have learned about different energy stores and transfers:
Which energy store is found in fuels?
________________________________________________________________________
What are two of the four pathways for energy to be transferred?
________________________________________________________________________________________________________________________________________________
What are some examples of fuels you have heard of?
________________________________________________________________________________________________________________________________________________

· Wood
· Coal
· Petrol
· Biomass
· Natural gas
· Charcoal
· Kerosene
· Paper
· Diesel
1. Categorise the following fuels as either renewable or non-renewable:

Renewable
Non-renewable



2. Record your results from the investigation in the table below:
Fuel
Initial temperature of the water (oC)
Final temperature of the water (oC)
Change in temperature (oC)

















3. From the investigation, answer the following questions:
a. Which fuel had the highest energy content? How do you know?
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



b. Which fuel had the lowest energy content? How do you know?

_______________________________________________________________________________________________________________________________________________________________________________________________________________________

4. Evaluate your investigation by answering the questions below:
a. Were any fuels more difficult to light than others? How might this affect your investigation?

________________________________________________________________________________________________________________________________________________________________________________________________________________________
b. Did any of the fuels leave soot (a black powder) on the boiling tube? Could this affect your investigation?

________________________________________________________________________________________________________________________________________________________________________________________________________________________
c. Is the fuel only transferring energy to the water? If no, why? If no, what else would you observe?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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