
Science Mastery Home Learning Pack 

 

Unit P2.2: Energy 
 

Big Science Idea: Energy is conserved 

 

What does this mean? Energy can’t be created or destroyed, it is just 

transferred from one form to another, and all of it still exists somewhere. 

 

What do I need to know for this unit? See ‘energy knowledge organiser’ for 

this information 

 

Which words do I need to understand and use?  

(Add these to your glossary with a definition and use each one in a sentence. 

You might be able to use several words in one sentence.) 

Energy, joule, watts, kinetic, gravitational potential, elastic potential, thermal, 

chemical potential, power, watts, electrically, heating, mechanically, 

radiation, food, fuels, cells, batteries, calories, system, conservation, 

dissipated, useful, wasted, efficiency, Sankey diagram, temperature, degrees 

Celsius, °C, rate, heat, vibrate, particles, expand, contract, conductors, 

insulators 

 

Where can I find out about this big idea? 

Follow the links below to find all of the information you need for this unit. You 

will find lots of useful information to read, as well as videos and quizzes to 

check your understanding. Use the knowledge organiser for this unit to help. 

 

 
https://www.bbc.co.uk/bitesize/guides/z99jq6f/revision/1 

https://www.bbc.co.uk/teach/class-clips-video/science-physics-ks3-ks4-gcse-the-origins-of-

life-on-earth/zh8d7nb 

https://www.bbc.co.uk/bitesize/clips/zy3mpv4 

 

 

What do I need to know about this idea? 

Once you have completed your online learning, complete the questions 

included in this pack in worksheet ‘3A Energy Questions’. 

 

How can I show that I understand this really well? 

Complete the ‘energy extended response activity’. Check your answers 

using the guidance provided. 

Read the ‘Science in the News’ Activity and answer the questions. 

 

Once you’ve finished, complete the ‘Read me Last’ sheet and send your 

completed work back to your teacher for further feedback. 

 

https://www.bbc.co.uk/bitesize/guides/z99jq6f/revision/1
https://www.bbc.co.uk/teach/class-clips-video/science-physics-ks3-ks4-gcse-the-origins-of-life-on-earth/zh8d7nb
https://www.bbc.co.uk/teach/class-clips-video/science-physics-ks3-ks4-gcse-the-origins-of-life-on-earth/zh8d7nb
https://www.bbc.co.uk/bitesize/clips/zy3mpv4


Energy 

1. Energy cannot really tell us 

how things work. 

2. Energy can only tell us if things 

are possible to do. 

3. Energy is measured in joules 

(symbol J). 

4. One joule is quite a small 

amount of energy. 

5. One kilojoule, 1kJ = 1000J (one 

thousand joules) 

6. One megajoule, 1MJ = 1000kJ 

= 1 000 000J (one million joules) 

 

Energy Stores 

7. Energy can be stored in 

different ways, including: 

• Moving things have a kinetic 

energy store 

• High up things have a 

gravitational potential energy 

store 

• Stretched, twisted or bent things 

have an elastic potential energy 

store 

• Hot things have a thermal energy 

store 

• Certain chemicals, like fuels or 

batteries, have a chemical store 

 

Energy Transfers 

8. Energy can be shifted from 

one store to another by 

physical processes (like forces 

or electric currents). 

9. When energy shifts from store 

to store, useful work may be 

done (like speeding things up, 

Wasted energy 

15. A system is just a group of one or 

more objects. 

16. When energy is transferred, the 

total amount of energy in a system 

always stays the same – energy is 

always conserved and cannot be 

created or destroyed. 

17. Some energy gets spread out or 

“dissipated” whenever a process 

transfers energy. 

18. When energy becomes dissipated, 

it is not useful and so is wasted. 
 

Energy efficiency 

19. We can calculate the amount of 

energy wasted by subtracting the 

energy usefully shifted from the 

total amount of energy at the start 

of a process. 

20. The amount of energy wasted is 

often represented as the fraction 

(Useful energy output) / (Total 

energy input) which is called the 

efficiency. 

21. Efficiency is often calculated as a 

percentage. 

22. Wasted energy can be illustrated 

using a Sankey diagram.

 
 



or moving things from place to 

place). 

 
10. As energy is transferred, it may 

be carried: 

• Electrically in circuits 

• By heating 

• Mechanically 

• By radiation (including light) 

Heat, temperature and thermal energy 

23. Heat is the name we give for 

thermal energy shifting from one 

store to another. How quickly it 

shifts is measured in watts (W). 

24.  Temperature tells us how hot or 

cold something is and is usually 

measured in degrees Celsius (°C) 

25. Thermal energy is the amount of 

energy stored in an object 

because of the movement of its 

particles. Like all other energy 

stores, it is measured in joules (J). 

26. Heat will flow naturally from hot 

objects to cold objects. 

27. The rate of heat flow is faster the 

bigger the difference in 

temperature between the objects 

Energy in food 

11. Different tasks in daily life 

require different amounts of 

energy. 

12. Food energy content is often 

measured in calories instead 

of joules – different units for the 

same thing. 

13. 1 food calorie is approximately 

4 200J. 

14. Different foods contain 

different amounts of energy – 

food labels can tell us how 

much. 

 

Temperature and particles  

23. Particles in a solid vibrate more 

when they are heated. 

24. Particles in a liquid move faster 

when heated. 

25. Particles in a gas move faster when 

heated. 

26. The increased vibration or speed of 

the particles makes the particles 

take up more space. 

27. Solids, liquids or gases will expand 

when heated because their 

particles are taking up more space. 
 

Conductors and insulators 

28. Conductors are materials that carry 

heat quickly. 

29. Insulators are materials that do not 

carry heat quickly; they stop heat 

from flowing. 

30. Metals tend to be good 

conductors. 

31. Non-metals tend to be good 

insulators. 

 

https://phet.colorado.edu/sims/html/energy-skate-park-basics/latest/energy-skate-park-basics_en.html


 
 

 

 

 

Unit P2.2: Energy Questions 
 

1. What is the unit of energy? 

 
2. List 4 different ways that energy can be stored. 

 

3. Describe the energy transfers that occur in the following: 

 

a) A torch 

b) An electric radio 

c) Kicking a football up into the air 

d) Skydiving from a plane 

 
4. Describe the energy store changes when a rocket firework is lit, goes up in the 

air and then falls back to the ground. 

 

5. A cyclist is braking hard to avoid a collision.  Describe the energy store 

changes as the bicycle and rider decelerate to a stop. 

 

6. When a battery stops working people often say the energy has been used 

up. Explain why this statement is not correct. 

 

7. The Sankey diagram shows the simple energy store transfers for a car. 
Chemical energy from the petrol = 20 000 J 



 
a. Calculate the amount of useful 

energy 

         transferred by the engine. 

 
b. What is the total amount of “wasted” 

energy 

in the system? 
 

8. What kind of energy is stored in food 

and fuels? 

 

9. Describe what happens to ‘wasted 

energy’. Give an example of where 

this happens. 

 

10.  What is the difference between heat 

and temperature? Give the unit of 

both. 

 

11. Explain in bullet points what happens to the particles in a saucepan as it 

heats up. 

12. Give an example of a conductor and an insulator. Explain the difference 

between these. 

 

13.  A company sells two types of electric drill. 

 

    Drill A               Drill B 

 

 

 

 

 

   

   

    Drill A is a 300 W drill with an output power of 165 W. 

    Drill B is a 1100 W drill with an output power of 520 W. 

    Explain which drill is the more efficient at transferring useful energy? 

 

 

P2.2 – How is energy transferred? 

 

 

 

 
      

Describe the energy transfers that 

happen as you slide down a water slide. 

You can write a step by step answer or 

use labelled diagrams in your answer if 

you wish. 
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Pupil Guidance 

Purpose of this activity 

This task presents an opportunity for you to  
• write an extended response, demonstrating the depth of your understanding 

of the current topic.  

• apply your knowledge in an unfamiliar context. 

You are encouraged to think about the structure of your answer. You can 

plan your answer by drawing mind maps or flow charts. Please be mindful of 

spelling and grammar in your writing. 
 

Marking your work 

Give yourself a mark for any of the statements below. 
- Starting up high, you have a large gravitational energy store 

- Chemical energy store in the body.. 

- Is depleted as energy is transferred to the kinetic energy store when 

movement occurs 

- As you start to slide, GP energy store decreases… 

- …and kinetic energy store increases 

- ..due to speeding up 

- As you slow down and stop the KE store decreases 

- Friction converts KE to thermal energy 

- KE converts to sound energy 

Give credit for labelled diagrams that show these points. 

Curiosity drives this neuroscientist and 

artist 

Christine Liu used Instagram to bring together women 

doing incredible science 

By Carolyn Wilke       

 February 28, 2020 

When she was young, Christine Liu didn’t plan to become a scientist. But 

chasing her curiosity led her to love neuroscience, the study of the brain and 

the nervous system. She’s now a graduate student and researcher at the 

University of California. There, she studies what nicotine, the addictive 

chemical in tobacco and e-cigarettes, does to the brain.  



Outside the lab, 

Liu makes art, 

including some 

that 

communicates 

science. Along 

with 

environmental 

scientist Tera 

Johnson, Liu 

makes self-

published 

magazines that 

illustrate science 

concepts. And 

the pair designs and sells science-themed items such as jewellery and 

clothes. Liu also shares her work on Instagram. 

Liu isn’t yet sure if her future is in the lab or making art, but she knows that 

neuroscience will be a big part of her career. In this interview, Liu shares her 

experiences and advice. 

What inspired you to pursue your career? 

I pursued neuroscience because of a curiosity about how the world works. 

Even as a little kid, I was interested in how people experience things 

differently. So I would ask questions like, “Is the red that I see the same as the 

red that everyone else sees?” When I started learning about psychology and 

biology and answers to these questions that researchers asked, I got more 

interested. In college, I jumped at the opportunity to get in the lab as soon as 

I could. And I quite like doing lab work. But I’ve been doing research for 

almost 10 years. So I might take the opportunity when I graduate to do art 

more seriously. 

How did you get where you are today? 

I grew up not really being that great at anything. It wasn’t like I knew I had a 

special talent in science and that I was going to become a scientist. I also 

grew up low-income. My family didn’t have a lot of money. As a kid, I spent a 

lot of time helping out around the house. I translated documents for my 

family and made sure that the rice was cooked before my parents got 

home. And I started working part-time jobs really early. In high school, I 

worked at a Jamba Juice and at a science museum. I did a bunch of jobs in 

college, too.  

When I started doing research, I was lucky to be in a lab with other female 

students. And I had done summer research programs with a diverse 



community of students and researchers. But when I started graduate school, I 

was a little surprised at how few women and people of colour I saw. 

I also wasn’t sure how to express myself — if I needed to conform more or if I 

could really be myself. But then on Instagram, I found all these women who 

were not compromising how they express themselves. They were doing 

incredible science. And they were wearing lipstick and doing their hair and 

being feminine. This was something that I hadn’t realized was missing in my 

life. I immediately tried to connect all of us on Instagram, and I created a 

group called The STEM Squad. (STEM is short for science, technology, 

engineering and math.) We now have over 1,000 people who identify with 

the gender that’s been underrepresented in science. We each share our 

experiences and support each other.  

How do you get your best ideas? 

I get my best ideas when I’m taking a break. This happens for a lot of people. 

It’s like getting your best ideas in the shower or on a walk or right before you 

fall asleep. I find that when I’m taking care of myself and getting enough rest 

and social time, I come up with ideas I’m really excited about. Oftentimes, I’ll 

have a breakthrough in planning experiments when I’m not thinking about 

them. It’s the same for artistic ideas of what to draw or make. I think when I 

let my brain rest, it does its own thing in the background and ideas just spark.  

What’s one of your biggest successes? 

What I’ve been able to do with my art in school has been one of my biggest 

successes. It’s brought me a lot of joy and connected me with people. It’s 

also given me an idea of how I might actually be able to continue doing art 

after I finish school.  

Labs in my research area can be competitive. Oftentimes, we don’t want to 

share our experimental results until we’re ready. So it wasn’t until this past 

year, my sixth year of grad school, that I presented my research at the 

biggest neuroscience conference. I presented it with a poster. But I’ve been 

going to this conference for the past four years because they have a section 

for neuroscience art. Presenting my art there was a big success.  



What’s one of your biggest failures, and 

how did you get past that?  

What I perceived to be a failure was 

when I worked hard in high school to try 

to be competitive for college. And I 

didn’t get into a college that seemed 

like a good choice for me. I was really 

sad. I thought I was a complete failure. 

A lot of my peers had gotten into great 

colleges. But in the end, I realised that 

every failure is actually an opportunity 

to do better. I think if I had let myself 

get sucked into the thoughts that I just 

wasn’t good enough, I never would 

have recovered. In the end, the 

University I went to turned out to be 

really great for me. 

What piece of advice do you wish you 

had been given when you were 

younger? 

If there’s something that you really want to do, you have to take baby steps 

and start to do it as much as you can. If I had waited until someone invited 

me to join a lab, maybe I never would have started my research career. But 

because I was so in love with the idea of doing brain research, I emailed a 

bunch of professors and begged for a chance to work in the lab. Then I 

proved to myself that I can be a really great scientist despite my mediocre 

high school grades.  

Also, if I had waited until I had more time to make art or until I felt like a 

perfect artist before selling my art, I don’t think I would be where I am today. 

It took me a while to become comfortable sharing things that aren’t perfect 

and trying things even though I probably wasn’t the best person for the job. 

But taking the risk and putting myself out there and being willing to learn — I 

think that’s what’s gotten me the furthest. 

 

Answer the following questions in full sentences: 

1. What is this news story about?  

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 



________________________________________________________________________

___________________ 

 

2. What does Christine do? 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

 

3. What challenges did Christine face in getting to where she is today? 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

 

4. Christine is interested in neuroscience – the science of the brain and 

nervous system. Why is this an important science to study?  

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

 
5. Write down the meanings of any words in bold in the article. 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

________________________________________________________________________

___________________ 

 

 
 



1. Which of the following is the correct name for the unit of energy? 

Tick ( ) one box. 

The celcius 
 

The june 
 

The joule 
 

2. Which of the following statements is true? 

Tick ( ) one box. 

Energy can be 

destroyed by wasting 

it  

Energy can only be 

transferred between 

different stores  

Energy can be 

created by burning 

fuel  

3. Which of the following rows only contains the names of some 

energy stores? 

Tick ( ) one box. 

Chemical Light Electricity 
 

Chemical  Kinetic 
Gravitational 

potential 
 

Sound Chemical 
Gravitational 

potential 
 



4. Which of the following rows only contains things used as a store of 

energy in and around the home? 

Tick ( ) one box. 

A television A can of dog food 
A kettle full of 

water 
 

A block of ice A heater A packet of rice 
 

A battery for a 

torch 
A tin of beans Petrol in a car 

 

5. Here is a Sankey diagram for a person climbing some stairs. 

 
a. Which value is the missing amount of energy that ends up in 

the gravitational store of the person?  

Tick ( ) one box. 

4000 J 
 

2400 J 
 

800 J 
 

 

b. Which of these values represents the efficiency of the 

energy transfer that has taken place: 

 

 

240

0J in 

che

mic

al 

stor

e 

1600J in thermal 

store 

______J in gravitational 

store 



Tick ( ) one box. 

33% 
 

50% 
 

67% 
 

6. A cold drink is left in a warm room. Which of the following graphs 

correctly shows how the temperature of the drink will change over 

time? 

Tick ( ) one box. 
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Time/s 
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e/°

C  



7. Which row of the following table correctly describes how the 

movement of particles in solids, liquids and gases change as they 

increase in temperature? 

Tick ( ) one box. 

Solid Liquid Gas  

Particles vibrate 

more 

Particles move 

faster 

Particles move 

faster 
 

Particles move 

faster 

Particles vibrate 

more 

Particles vibrate 

less 
 

Particles move 

faster 

Particles move 

faster 

Particles vibrate 

more 
 

 

 

Best 

conductor 
Silver 

Copper 

Aluminium 

Concrete 

Glass 

Hard 

plastic 

Soft plastic 

Wood 

Worst 

conductor 

Simple line drawing of a saucepan without lid, with “pan” and “handle” clearly labelled but 

nothing to suggest the material of which either section should be made (e.g. no obvious 

reflections on the body or woodgrain on the handle) 



8. Here is a list of materials, in order of how well they conduct heat. 

Imagine you are designing a pan to be used in the school kitchen. 

Pick two materials from the list and explain why you would use 

them to make: 

a. The handle 

  

  

  

b. The pan. 

   

  

  

  

  

  
 

Qu Answer Marks Supporting information  

Suggestions for fix-it tasks 

 

1 C 1 Answering A demonstrates they have 

recognised a unit related to the energy topic 

but not correctly identified the unit for energy 

distinctly – there may be some energy / 

temperature confusion 

 

Answering B demonstrates the student may 

not understand what a unit represents, or has 

misheard or misremembered the unit 

 

2 B 1 Answering A demonstrates a student has not 

identified wasted energy as filling the 

(thermal) store of the surroundings and they 

may believe the energy has been 

“permanently lost” 

 

Answering C may suggest the student has not 

understood that fuels are stores of energy, as 

opposed to generators of energy 



3 B 1 Answering A demonstrates the student 

considers either light or electricity to be a store 

of energy 

 

Answering C demonstrates the student 

considers Sound to be a store of energy 

4 C 1 Answering A suggests the student is confusing 

devices which shift energy (e.g. the TV) with 

the store of energy itself. How can the TV be 

made to work – or the water be heated? 

 

Answering B suggests the student is confusing 

energy stores with energy carriers (heat in this 

case). How can the heater be made to work? 

5a C 1 Wrong answers suggest the student is not 

clear that all energy shown in the closed 

system represented by the diagram must be 

shifted into one or other store, and cannot just 

disappear.  

 

Students answer 4000 J when they add 2400 J 

and 1600 J 

 

Students answer 2400 J when they assume 

that all energy is converted to useful energy 

5b A 1 50% suggests the student is comparing the 

two “output” energy stores rather than 

“output” to “input” 

 

67% suggests the student has misidentified 

what is the intended store for the energy. Why 

do we eat food? To warm the house or to be 

able to move around? 

6 C 1 Wrong answers may suggest students are 

having trouble interpreting the shape of the 

graphs and could be encouraged to tell the 

“story” of each graph. 

 

A suggests the student has correctly identified 

that the temperature must increase with time 

but has not realised that the rate must 

decrease with time as the drink approaches 

thermal equilibrium with its surroundings 

 

B suggests the student has not appreciated 

that the temperature of the cold drink must 



increase with time since thermal energy must 

move into the cold drink 

7 A 1 B suggests the student has not appreciated 

that the kinetic energy of the particles must 

always increase as the temperature increases. 

 

C suggests the student has not correctly 

identified the type of movement associated 

with the particles. How do the particles 

arranged in a solid move? In a liquid? In a 

gas? What’s the difference between their 

motion? 

8a Glass, Plastic, 

Wood 

1 The mark is for correctly identifying that these 

materials are ideal since they are insulators 

(i.e. poor conductors) – to prevent heating 

(and therefore burning the user). 

There may also be some scope for discussion 

regarding the best type of insulator (e.g. issues 

with wood in a dishwasher, or concerns over 

flexibility of soft plastic) depending on which 

choices were made 

8b Silver, copper, 

aluminium 

1 The mark is for correctly identifying these 

materials are ideal since they are conductors 

to allow heating of the food by the energy 

source. 

There may also be some scope for discussion 

regarding the best type of conductor (e.g. 

cost and density of silver or copper) – 

additional data could be given during the 

assessment for stretch. 
 

Now that you’ve finished… 
 
1. Please tick all that you have completed below 

 
 I have read all of the information provided carefully and watched the 

recommended clips. 

 I have completed all worksheets provided 

 I have completed the extended response activity and used the pupil 

guidance to check and improve my work. 

 I have read and answered the ‘Science in the News’ Activity 

 I have completed the mastery quiz without looking at notes, and marked my 

work using the mark scheme. 

 
2. What questions do you still have about this topic? Make a list here so that your 

teacher can support you. 

 



 

 

 

 

 

 

 

 

 

 

 

 
3. Please send this completed sheet back to your teacher at [insert email 

address here] once you have finished this unit’s work. In your email, please 

also include a copy of your completed worksheets and mastery quiz so that 

your teacher can give you feedback and additional support. 

 

 


