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Transition Pack for 

BTEC Applied Science. 
 

A guide to help you get ready for BTEC Applied 
Science, including everything from topic guides to 

days out and online learning courses. 

  

This resource is strictly for the use of member schools for as long as they remain members of The PiXL Club. 
It may not be copied, sold nor transferred to a third party or used by the school after membership ceases. Until 
such time it may be freely used within the member school. 
 
All opinions and contributions are those of the authors. The contents of this resource are not connected with 
nor endorsed by any other company, organisation or institution. 

www.pixl.org.uk The PiXL Club Ltd, Company number 07321607 

 

Student will sit a baseline assessment in September based 
on the contents of this transition pack. For information 

about your specific course, please visit the science pages 
of the school website. 

http://www.pixl.org.uk/
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This pack contains a programme of activities and resources to prepare you to start an BTEC 

Applied Science in September. It is aimed to be used after you complete your GCSE, 

throughout the remainder of the summer term and over the Summer Holidays to ensure 

you are ready to start your course in September. 

 

Book Recommendations 

Periodic Tales: The Curious Lives of the Elements (Paperback) Hugh Aldersey-Williams  

ISBN-10: 0141041455    

http://bit.ly/pixlchembook1 

 

This book covers the chemical elements, where they come from and how they are used. 

There are loads of fascinating insights into uses for chemicals you would have never 

even thought about. 

The Science of Everyday Life: Why Teapots Dribble, Toast Burns and Light Bulbs Shine (Hardback) Marty 

Jopson 

ISBN-10: 1782434186    

http://bit.ly/pixlchembook2 

 

The title says it all really, lots of interesting stuff about the things around you home! 

 

 

Bad Science (Paperback) Ben Goldacre  

ISBN-10: 000728487X    

http://bit.ly/pixlchembook3 

Here Ben Goldacre takes apart anyone who published bad / misleading or dodgy 

science – this book will make you think about everything the advertising industry tries 

to sell you by making it sound ‘sciency’. 

 

 

 

 

 

 

 

 

http://bit.ly/pixlchembook1
http://bit.ly/pixlchembook2
http://bit.ly/pixlchembook3


 

4 
© Copyright The PiXL Club Ltd, 2016 

Thing Explainer: Complicated Stuff in Simple Words  

ISBN – 1408802384 - This final recommendation is a bit of a wild-card – a book 
of illustrated cartoon diagrams that should appeal to the scientific side of 
everyone. Written by the creator of online comic XTCD (a great source of 
science humour) is a book of blueprints from everyday objects such as a biro to 
the Saturn V rocket and an atom bomb, each one meticulously explained BUT 
only with the most common 1000 words in the English Language. This would 
be an excellent coffee table book in the home of every scientist. 

  

https://www.waterstones.com/book/thing-explainer/randall-munroe/9781473620919 

                                                

 

 

 

 

 

 

 

 

 

 

 

 

 

Junk DNA 
Our DNA is so much 
more complex than you 
probably realize, this 
book will really deepen 
your understanding of all 
the work you will do on 
Genetics. Available at 
amazon.co.uk 

https://www.waterstones.com/book/thing-explainer/randall-munroe/9781473620919
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Videos to Watch Online 

Hopefully you’ll get the opportunity to soak up some of the Sun’s rays over the summer – synthesising some 
important Vitamin-D – but if you do get a few rainy days where you’re stuck indoors here are some ideas for 
films to watch or clips to find online. 

Science Fictions Films  

1. Gravity (2013) 
2. Interstellar (2014) 
3. The Imitation Game (2015) 
4. The Prestige (2006)  
5. My Sisters Keeper (2009) 
6. Dantes Peak (1997) 

Rough science – the Open University – 34 episodes available 

Real scientists are ‘stranded’ on an island and are given scientific problems to solve using only what they can 

find on the island. Great fun if you like to see how science is used in solving problems. There are six series in 

total. 

http://bit.ly/pixlchemvid1a 

http://www.dailymotion.com/playlist/x2igjq_Rough-Science_rough-science-full-series/1#video=xxw6pr 

or 

http://bit.ly/pixlchemvid1b 

https://www.youtube.com/watch?v=lUoDWAt259I 

Online Clips / Series  

1. Minute Physics – Variety of Physics questions explained simply (in felt tip) in a couple of minutes. 
Addictive viewing that will have you watching clip after clip – a particular favourite of mine is “Why is 
the Sky Dark at Night?” 

https://www.youtube.com/user/minutephysics 

2. Shock and Awe, The Story of Electricity – A 3 part BBC documentary that is essential viewing if you 
want to see how our lives have been transformed by the ideas of a few great scientists a little over 100 
years ago. The link below takes you to a stream of all three parts joined together but it is best watched 
in hourly instalments. Don’t forget to boo when you see Edison. (alternatively watch any Horizon 
documentary – loads of choice on Netflix and the I-Player) 

https://www.youtube.com/watch?v=Gtp51eZkwoI 

 

http://bit.ly/pixlchemvid1a
http://www.dailymotion.com/playlist/x2igjq_Rough-Science_rough-science-full-series/1#video=xxw6pr
http://bit.ly/pixlchemvid1b
https://www.youtube.com/watch?v=lUoDWAt259I
https://www.youtube.com/user/minutephysics
https://www.youtube.com/watch?v=Gtp51eZkwoI
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Research Activities 

Use your online searching abilities to see if you can find out as much about the topic as you can. Remember it 

you are a prospective Applied Science Student, you should aim to push your knowledge. 

You can make a 1-page summary for each one you research using Cornell notes: 

http://coe.jmu.edu/learningtoolbox/cornellnotes.html 

 

 

 

 

 

 

  

http://coe.jmu.edu/learningtoolbox/cornellnotes.html
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Biology 

 

Chemistry  

 

Task 1: The chemistry of fireworks 

What are the component parts of fireworks?  What chemical compounds cause fireworks to explode?  What 

chemical compounds are responsible for the colour of fireworks? 

 

Task 2: Why is copper sulfate blue? 

Copper compounds like many of the transition metal compounds have got vivid and distinctive colours – but 

why? 

 

Physics 

Task 1:  

What is the electromagnetic Spectrum? and the inverse square law? Find out about these and any other facts 

and details about the spectrum that rules our lives at; 

http://earthsky.org/space/what-is-the-electromagnetic-spectrum  

 

 

 

 

 

 

 

 

 

 

http://earthsky.org/space/what-is-the-electromagnetic-spectrum
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Pre-Knowledge Topics 

Below questions to help you build those essential foundation skills to help you study a Level 3 course. Each 

topic has example questions and links where you can find our more information as you prepare for next year. 

Symbols and Prefixes 

 

 

 

 

 

 

 

 

Biology 

1. Cells 

The cell is a unifying concept in biology, you will come across it many times during your two years of Level 3 

study. Prokaryotic and eukaryotic cells can be distinguished on the basis of their structure and ultrastructure. 

In complex multicellular organisms cells are organised into tissues, tissues into organs and organs into systems. 

During the cell cycle genetic information is copied and passed to daughter cells. Daughter cells formed during 

mitosis have identical copies of genes while cells formed during meiosis are not genetically identical 

Read the information on these websites (you could make more Cornell notes if you wish): 

http://www.s-cool.co.uk/a-level/biology/cells-and-organelles 

http://www.bbc.co.uk/education/guides/zvjycdm/revision 

And take a look at these videos: 

https://www.youtube.com/watch?v=gcTuQpuJyD8 

https://www.youtube.com/watch?v=L0k-enzoeOM 

https://www.youtube.com/watch?v=qCLmR9-YY7o 

Task: 

Produce a one page revision guide to share with your class in September summarising one of the following 

topics: Cells and Cell Ultrastructure, Prokaryotes and Eukaryotes, or Mitosis and Meiosis. 

Whichever topic you choose, your revision guide should include: 

Key words and definitions 

Clearly labelled diagrams 

Short explanations of key ideas or processes. 

 

2. Tissue Function 

The organisation of our tissues in the body helps us function on all levels. All differentiated tissues have a role 

to play in the movement and chemical processes of the body.  

Read the information on these websites (you could make more Cornell notes if you wish): 

https://study.com/academy/lesson/what-is-human-body-tissue-definition-types-examples.html  

https://opentextbc.ca/anatomyandphysiology/chapter/4-1-types-of-tissues/  

And take a look at these videos: 

https://www.youtube.com/watch?v=UYUcbKs02wU  

Prefix Symbol Power of ten 

Nano n x 10-9 

Micro μ x 10-6 

Milli m x 10-3 

Centi c x 10-2 

Kilo k x 103 

Mega M x 106 

Giga G x 109 

http://www.s-cool.co.uk/a-level/biology/cells-and-organelles
http://www.bbc.co.uk/education/guides/zvjycdm/revision
https://www.youtube.com/watch?v=gcTuQpuJyD8
https://www.youtube.com/watch?v=L0k-enzoeOM
https://www.youtube.com/watch?v=qCLmR9-YY7o
https://study.com/academy/lesson/what-is-human-body-tissue-definition-types-examples.html
https://opentextbc.ca/anatomyandphysiology/chapter/4-1-types-of-tissues/
https://www.youtube.com/watch?v=UYUcbKs02wU
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https://www.youtube.com/watch?v=Ktv-CaOt6UQ  

Task: 

Produce a poster to display in your classroom in September summarising one of the following topics: Muscle 

Tissue or Epithelial Tissue 

Whichever topic you choose, your poster or display should include: 

Key words and definitions 

Clearly labelled diagrams 

Short explanations of key ideas or processes. 

 

Chemistry  

Topic 1 – Electronic structure, how electrons are arranged around the nucleus 

A periodic table can give you the proton / atomic number of an element, this also tells you how many 

electrons are in the atom. 

You will have used the rule of electrons shell filling, where: 

The first shell holds up to 2 electrons, the second up to 8, the third up to 8 and the fourth up to 18 (or you may 

have been told 8). 

                                   Atomic number =3, electrons = 3, arrangement 2 in the first shell and 1 in the second or  

                                                    Li = 2,1 

 At A level you will learn that the electron structure is more complex than this, and can be    

used to explain a lot of the chemical properties of elements. 

The ‘shells’ can be broken down into ‘orbitals’, which are given letters:’s’ orbitals, ‘p’ orbitals and ‘d’ orbitals. 

You can read about orbitals here:  

http://bit.ly/pixlchem1 

http://www.chemguide.co.uk/atoms/properties/atomorbs.html#top 

 

Now that you are familiar with s, p and d orbitals try these problems, write your answer in the format:  

1s2, 2s2, 2p6 etc. 

Q1.1 Write out the electron configuration of: 

a) Ca b) Al c) S d) Cl e) Ar f) Fe g) V h) Ni i) Cu j) Zn k) As 

Q1.2 Extension question, can you write out the electron arrangement of the following ions: 

a) K+ b) O2- c) Zn2+ d) V5+ e) Co2+ 

  

 

https://www.youtube.com/watch?v=Ktv-CaOt6UQ
http://bit.ly/pixlchem1
http://www.chemguide.co.uk/atoms/properties/atomorbs.html#top
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Topic 2 – The shapes of molecules and bonding. 

Have you ever wondered why your teacher drew a water molecule like this?  

The lines represent a covalent bond, but why draw them at an unusual angle? 

If you are unsure about covalent bonding, read about it here: 

http://bit.ly/pixlchem5 

http://www.chemguide.co.uk/atoms/bonding/covalent.html#top 

At  level 3  you are also expected to know how molecules have certain shapes and 

why they are the shape they are. 

You can read about shapes of molecules here: 

http://bit.ly/pixlchem6 

http://www.chemguide.co.uk/atoms/bonding/shapes.html#top 

Q4.1 Draw a dot and cross diagram to show the bonding in a molecule of aluminium chloride (AlCl3) 

Q4.2 Draw a dot and cross diagram to show the bonding in a molecule of ammonia (NH3) 

Q4.3 What is the shape and the bond angles in a molecule of methane (CH4)? 

Topic 3 – Chemical equations 

Balancing chemical equations is the stepping stone to using equations to calculate masses in chemistry.  

There are loads of websites that give ways of balancing equations and lots of exercises in balancing. 

Some of the equations to balance may involve strange chemical, don’t worry about 

that, the key idea is to get balancing right. 

http://bit.ly/pixlchem7 

http://www.chemteam.info/Equations/Balance-Equation.html 

This website has a download; it is safe to do so: 

http://bit.ly/pixlchem8 

https://phet.colorado.edu/en/simulation/balancing-chemical-equations 

 

 

 

Q5.1 Balance the following equations 

a.  H2 +  02   H20       

b.  S8+   02   S03 

c.  HgO    Hg+  02 

d.  Zn+  HCl     ZnCl2+  H2 

http://bit.ly/pixlchem5
http://www.chemguide.co.uk/atoms/bonding/covalent.html#top
http://bit.ly/pixlchem6
http://www.chemguide.co.uk/atoms/bonding/shapes.html#top
http://bit.ly/pixlchem7
http://www.chemteam.info/Equations/Balance-Equation.html
http://bit.ly/pixlchem8
https://phet.colorado.edu/en/simulation/balancing-chemical-equations
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e.  Na+  H20      NaOH +  H2 

f.  C10H16+  CI2      C +  HCl 

g.  Fe+  02     Fe203 

h.  C6H1206+  02     C02+  H20 

i.  Fe203 +  H2      Fe +  H20 

j.    Al +   FeO      Al2O3  +   Fe

 

Physics 

Standard Form 

At A level quantity will be written in standard form, and it is expected that your answers will be too. 

This means answers should be written as ….x 10y. E.g. for an answer of 1200kg we would write 1.2 x 103kg. For 

more information visit: www.bbc.co.uk/education/guides/zc2hsbk/revision 

 

1. Write 2530 in standard form. 

 

2. Write 280 in standard form. 

 

3. Write 0.77 in standard form. 

 

4. Write 0.0091 in standard form. 

 

5. Write 1 872 000 in standard form. 

 

6. Write 12.2 in standard form. 

 

7. Write 2.4 x 10 2 as a normal number. 

 

8. Write 3.505 x 10 1 as a normal number. 

 

9. Write 8.31 x 10 6 as a normal number. 

 

10. Write 6.002 x 10 2 as a normal number. 

 

http://www.bbc.co.uk/education/guides/zc2hsbk/revision
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11. Write 1.5 x 10-4 as a normal number. 

 

12. Write 4.3 x 103 as a normal number. 

Significant Figures 

At level 3 you will be expected to use an appropriate number of significant figures in your answers. The 

number of significant figures you should use is the same as the number of significant figures in the data you 

are given. You can never be more precise than the data you are given so if that is given to 3 significant your 

answer should be too. E.g. Distance = 8.24m, time = 1.23s therefore speed = 6.75m/s 

 

The website below summarises the rules and how to round correctly. 

http://www.purplemath.com/modules/rounding2.htm 

 

Give the following to 3 significant figures: 

1. 3.4527 

2. 40.691 

3. 0.838991 

4. 1.0247 

5. 59.972 

 

Calculate the following to a suitable number of significant figures: 

 

6. 63.2/78.1 

7. 39+78+120 

8. (3.4+3.7+3.2)/3 

9. 0.0256 x 0.129 

10. 592.3/0.1772 

Recording Data 

Whilst carrying out a practical activity you need to write all your raw results into a table. Don’t wait until the 

end, discard anomalies and then write it up in neat. 

Tables should have column heading and units in this format quantity/unit e.g. length /mm 

All results in a column should have the same precision and if you have repeated the experiment you should 

calculate a mean to the same precision as the data. 

http://www.purplemath.com/modules/rounding2.htm
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Below are link to practical handbooks so you can familiarise yourself with expectations. 

 

http://filestore.aqa.org.uk/resources/physics/AQA-7407-7408-PHBK.PDF 

http://www.ocr.org.uk/Images/295483-practical-skills-handbook.pdf 

http://www.ocr.org.uk/Images/295483-practical-skills-handbook.pdf 

 

Below is a table of results from an experiment where a ball was rolled down a ramp of different lengths. A 

ruler and stop clock were used. 

 

1) Identify the errors the student has made. 

 

 Time 

Length/cm Trial 1 Trial 2 Trial 3 Mean 

10 1.45 1.48 1.46 1.463 

22 2.78 2.72 2.74 2.747 

30 4.05 4.01 4.03 4.03 

41 5.46 5.47 5.46 5.463 

51 7.02 6.96 6.98 6.98 

65 8.24 9.68 8.24 8.72 

70 9.01 9.02 9.0 9.01 

 

 

 

 

 

 

 

 

 

 

 

 

http://filestore.aqa.org.uk/resources/physics/AQA-7407-7408-PHBK.PDF
http://www.ocr.org.uk/Images/295483-practical-skills-handbook.pdf
http://www.ocr.org.uk/Images/295483-practical-skills-handbook.pdf
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Graphs 

After a practical activity the next step is to draw a graph that will be useful to you. Drawing a graph is a skill 

you should be familiar with already but you need to be extremely vigilant at A level.  Before you draw your 

graph to need to identify a suitable scale to draw taking the following into consideration: 

 

 the maximum and minimum values of each variable 

 whether 0.0 should be included as a data point; graphs don’t need to show the origin, a false origin can be 

used if your data doesn’t start near zero.  

 the plots should cover at least half of the grid supplied for the graph. 

 the axes should use a sensible scale e.g. multiples of 1,2, 5 etc) 

 

Identify how the following graphs could be improved 

 

Graph 1        Graph 2 
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Waves 

You have studied different types of waves and used the wave equation to calculate speed, frequency and 

wavelength. You will also have studied reflection and refraction.  

Use the following links to review this topic. 

http://www.bbc.co.uk/education/clips/zb7gkqt 

https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanical-

waves/v/introduction-to-waves 

https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanical-

waves/v/introduction-to-waves 

 

1) Draw a diagram showing the refraction of a wave through a rectangular glass block. Explain why the ray of 

light takes this path. 

 

2) Describe the difference between a longitudinal and transverse waves and give an example of each 

 

3) Draw a wave and label the wavelength and amplitude 

 

 

 

http://www.bbc.co.uk/education/clips/zb7gkqt
https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanical-waves/v/introduction-to-waves
https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanical-waves/v/introduction-to-waves
https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanical-waves/v/introduction-to-waves
https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanical-waves/v/introduction-to-waves
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Pre-Knowledge Topics - Answers to problems 

Q1.1a) 1s2 2s2 2p63s23p64s2  b) 1s2 2s2 2p63s23p1  c) 1s2 2s2 2p63s23p4 d) 1s2 2s2 2p63s23p5  

e) 1s2 2s2 2p63s23p6  f) 1s2 2s2 2p63s23p6 3d64s2  g) 1s2 2s2 2p63s23p6 3d34s2   

h) 1s2 2s2 2p63s23p6 3d84s2 i) 1s2 2s2 2p63s23p6 3d10 4s1  j) 1s2 2s2 2p63s23p6 3d10 4s2   

k) 1s2 2s2 2p63s23p6 4s2 3d10 4p3 

 

Q1.2a) 1s2 2s2 2p63s23p6  b) 1s2 2s2 2p63s23p6  c) 1s2 2s2 2p63s23p6 3d10   

d) 1s2 2s2 2p63s23p6  e) 1s2 2s2 2p63s23p6 3d7 

 

========================================================================================== 

Q4.1 

a)    120o b) 107o   c) 109.5o 

 

========================================================================================== 

Q5a.  2H2 +  02 2 H20 

b.  S8+   1202   8S03 

c.  2HgO    2Hg+  02 

d.  Zn+  2HCl     ZnCl2+  H2 

e.  2Na+  2H20      2NaOH +  H2 

f.  C10H16+  8CI2      10C +  16HCl 

g.  2Fe+  302     2Fe203 

h.  C6H1206+ 602    6 C02+ 6 H20 

i.  Fe203 +  3H2      2Fe +  3H20 

j.    2Al +  3 FeO      Al2O3  +   3Fe

 

Symbols and prefixes 

1. 2400 

2. 8 100 000 

3. 326 000 000 000 

4. 54.6 

5. 240 000 

6. 1.8 x 10-8 

7. 6.32 x 10-7 

8. 1.002 

9. 5.11 x 10-5 

10. 1.1 x 104 
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Standard Form: 

1. 2.53 

2. 2.8 

3. 7.7 

4. 9.1 

5. 1.872 

6. 1.22 

7. 2400 

8. 35.05 

9. 8 310 000 

10. 600.2 

11. 0.00015 

12. 4300 

Significant figures 

1. 3.35 

2. 40.7 

3. 0.839 

4. 1.02 

5. 60.0 

6. 0.809 

7. 237 

8. 3.4 

9. 0.00330 

10. 3343 

 

Recording data 

11. Time should have a unit next to it 

12. Length can be measured to the nearest mm so should be 10.0, 22.0 etc 

13. Length 65 trial 2 is an anomaly and should have been excluded from the mean 

14. All mean values should be to 2 decimal places 

15. Mean of length 61 should be 6.99 (rounding error) 

Graphs 

16. Graph 1:  

17. Axis need labels 

18. Point should be x not dots 

19. Line of best fit is needed 

20. y axis is a difficult scale 

21. x axis could have begun at zero so the y-intercept could be found 

22. Graph 2: 

23. y-axis needs a unit 

24. curve of best fit needed not a straight line 

25. Point should be x not dots 
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Waves 

 

1)  When light enters a more optically dense material it slows down 

and therefore bends towards the normal. The opposite happened 

when it leaves an optically dense material. 

 

2) A longitudinal wave oscillates parallel to the direction of energy 

transfer (e.g. sound). A transverse waves oscillated perpendicular to 

the direction of energy transfer (e.g. light) 
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Places to Visit 

1. Are there any chemical or chemistry based businesses in your area? A big ask, but one that could be 

really beneficial to you, write them a letter explaining that you are taking A level chemistry and you 

want to see how chemistry is used in industry and you would like to visit / have some work 

experience. You never know this could lead to great things!!!! 

2. You could also try writing to / searching for your nearest university to see if they are running any 

summer schools for chemistry – they are usually free and give you the opportunity to experience the 

laboratories in a university. 

3. Science museums. 

You could visit your nearest science museum. They often have special exhibitions that may be of 

interest to you. 

https://en.wikipedia.org/wiki/List_of_science_museums#United_Kingdom 

 

1. Royal Observatory – London - Visit the Royal Observatory Greenwich to stand on the historic Prime 
Meridian of the World, see the home of Greenwich Mean Time (GMT), and explore your place in the 
universe at London’s only planetarium. 

2. Herschel Museum of Astronomy – Bath – As you walk around the picturesque Roman city – take an hour 
or two out at the home of one of the great scientists – discoverer of Infra-red radiation and Uranus. 

3. @Bristol – Bristol - home to the UK’s only 3D Planetarium and one of the biggest science centres. 
4. The Royal Institution – London – The birthplace of many important ideas of modern physics, including 

Michael Faraday’s lectures on electricity. Now home to the RI Christmas lectures and many exhibits of 
science history.  

 

 

https://en.wikipedia.org/wiki/List_of_science_museums#United_Kingdom
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