
The Billericay School 

  

 

 

Name __________________________________________ 

 

This pack contains a programme of activities and resources to prepare you to start an A level in 

Chemistry 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. 



What do you need to bring for the start of the course in 

September? 

1. A ringbinder folder and dividers. 

2. Writing equipment, pencil, ruler and calculator. 

3. Your research activity below and be prepared to talk for one minute 

on it. 

In addition make sure you have worked through the pre knowledge topics 

(page 4)  starting with those you are least confident about. 

 

Summer task 

1. Complete the exam questions at the back of this booklet and 

bring to sign up day 3rd September 2019 

2. Prepare a talk on one of the research activities on the next 

page for your first chemistry lesson w/b 9th September 2019 

 

 

 

 

 

 

 

 

 

 



Research activities 

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

that you are a prospective A level chemist, you should aim to push your knowledge. You will be giving a one 

minute talk on your chosen topic in class in September, so make sure you know your stuff. 

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? 

 

Task 3: Aspirin 

What was the history of the discovery of aspirin, how do we manufacture aspirin in a modern chemical 

process? 

 

Task 4: The hole in the ozone layer 

Why did we get a hole in the ozone layer? What chemicals were responsible for it? Why were we producing 

so many of these chemicals? What is the chemistry behind the ozone destruction? 

 

Task 5: ITO and the future of touch screen devices 

ITO – indium tin oxide is the main component of touch screen in phones and tablets. The element indium is a 

rare element and we are rapidly running out of it. Chemists are desperately trying to find a more readily 

available replacement for it. What advances have chemists made in finding a replacement for it?  

 

 

 

 

 

 

 

 

 

 



Pre-Knowledge Topics 

To be prepared for the start of the course get hold of this book from CGP, a kindle version is 

available with a free download of kindle for other devices. Amazon also offers the paperback for 

sale. If you don’t but the book work through the topics listed below at GCSE level minimum.  

 

https://www.cgpbooks.co.uk/Student/whoAreYou.book_CBR71 CGP Head start to A-level 

Chemistry book £4.95 

 

Work through the book completing the exercises, using the following links to learn about topics in 

more depth. These relate to A level Chemistry so you might find some of the chemistry difficult, 

they are nearly all videos so you can just stop the video if it gives too much depth. They are good to 

use once you start your A level studies. 

The structure of the atom 

https://www.khanacademy.org/science/chemistry/atomic-structure-and-properties/introduction-

to-the-atom/v/introduction-to-chemistry 

Formation of ions 

https://www.khanacademy.org/science/chemistry/chemical-bonds/modal/v/ionic-covalent-and-

metallic-bonds 

Intermolecular bonding 

https://www.khanacademy.org/science/chemistry/states-of-matter-and-intermolecular-

forces/modal/v/van-der-waals-forces 

Bonding and properties 

http://www.docbrown.info/  

Chemical equations 

https://www.khanacademy.org/science/chemistry/chemical-reactions-stoichiome 

Inorganic chemistry 

https://www.khanacademy.org/science/chemistry/periodic-table/copy-of-periodic-table-of-

elements/v/periodic-table-groups 
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Organic chemistry 

https://www.khanacademy.org/science/chemistry/organic-chemistry/bond-line-structures-alkanes-

cycloalkanes/naming-alkanes/v/representing-structures-of-organic-molecules 

https://www.khanacademy.org/science/chemistry/organic-chemistry/bond-line-structures-alkanes-

cycloalkanes/naming-alkanes/v/naming-simple-alkanes 

Rate of reactions 

https://www.khanacademy.org/science/chemistry/chem-kinetics/reaction-rates/v/introduction-to-

kinetics 

https://www.khanacademy.org/science/chemistry/chem-kinetics/reaction-rates/v/rate-of-reaction 

 

Equilibria 

https://www.khanacademy.org/science/chemistry/chemical-equilibrium/equilibrium-

constant/v/reactions-in-equilibrium 

Calculations 

https://www.khanacademy.org/science/chemistry/chemical-reactions-stoichiome/stoichiometry-

ideal/a/stoichiometry 

https://www.khanacademy.org/science/chemistry/chemical-reactions-stoichiome/stoichiometry-

ideal/v/stoichiometry 

General links 

These are some general links that have a wide variety of topics for each one, they include videos 

and simulations. https://www.khanacademy.org/science/chemistry Khan academy is free resources 

including articles and videos 

https://www.khanacademy.org/science/chemistry/organic-chemistry 

https://www.youtube.com/user/richthornley/playlists?sort=dd&shelf_id=22&view=50 – This is for 

the international baccalaureate but has lots that is relevant to the topics listed but at an AS (look at 

SL videos) or A level (look at HL videos) standard. 

https://www.youtube.com/playlist?list=PL8dPuuaLjXtPHzzYuWy6fYEaX9mQQ8oGr Crash course 

chemistry (American and fast paced but there is always a pause button) 

https://phet.colorado.edu/en/simulations/category/chemistry Simulations at all levels to explain 

various concepts. Balancing chemical equations simulation is very good. 
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Videos to watch online 

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 

https://www.dailymotion.com/playlist/x2igjq#video=xxw6pr 

or 

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

A thread of quicksilver – The Open University 

A brilliant history of the most mysterious of elements – mercury. This program shows you how a 

single substance led to empires and war, as well as showing you some of the cooler properties of 

mercury. 

https://www.youtube.com/watch?v=t46lvTxHHTA 

10 weird and wonderful chemical reactions 

10 good demonstration reactions, can you work out the chemistry of …. any… of them? 

https://www.youtube.com/watch?v=0Bt6RPP2ANI 
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Book Recommendations (go to the library maybe!) 

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

  

ISBN-10: 0141041455    

 

 

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    

 

The title says it all really, lots of interesting stuff about the things around your 

home! 

 

Bad Science (Paperback) Ben Goldacre  

ISBN-10: 000728487X    

 

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’. 

Calculations in AS/A Level Chemistry (Paperback) Jim Clark  

ISBN-10: 0582411270 

 

If you struggle with the calculations side of chemistry, this is the book for you. 

Covers all the possible calculations you are ever likely to come across. Brought 

to you by the same guy who wrote the excellent chemguide.co.uk website. This 

will see you through A level Chemistry and the calculations. 

 



Maths skills for A Level Chemistry Emma Poole and Dan McGowan  

 

ISBN 978-1-4085-2119-9 

Free answers online, a less complicated version of the first book. 

 

 

Places to visit 

The Royal Society – this week 1st - 7th July 2019 SUMMER SCIENCE EXHIBITION - FREE 

https://royalsociety.org/science-events-and-lectures/2019/summer-science-

exhibition/?gclid=Cj0KCQjw6cHoBRDdARIsADiTTzbPCcJblEM6bMwLL7Q2dRbQ5SLnCfNwVSWi088H

meOQzWcTMc0A_wwaAknAEALw_wcB 

 

Science museum, Kensington, London http://www.sciencemuseum.org.uk/  

 

Anywhere else you go this summer that has a link to chemistry, there are science museums all over 

the globe. 
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Q1. A student investigated simple cells using the apparatus shown in the figure below. 

  

•        If metal 2 is more reactive than metal 1 then the voltage measured is positive. 

•        If metal 1 is more reactive than metal 2 then the voltage measured is negative. 

•        The bigger the difference in reactivity of the two metals, the larger the voltage 
produced. 

The student’s results are shown in the table below. 

  

(a)     The ionic equation for the reaction occuring at the zinc electrode in the simple cell 
made using copper and zinc electrodes is: 

                                         Zn  →  Zn2+  +  2e− 

Zinc is oxidised in this reaction. 

Give a reason why this is oxidation. 

_________________________________________________________________ 

_________________________________________________________________ 

(1) 



(b)     Look at the table above. 

Which one of the metals used was the least reactive? 

Give a reason for your answer. 

Metal 
______________________________________________________________ 

Reason___________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

(2) 

(c)     Predict the voltage that would be obtained for a simple cell that has iron as metal 1 
and copper as metal 2. 

Explain your answer. 

_________________________________________________________________ 

_________________________________________________________________
__ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

(3) 

(d)     Hydrogen fuel cells have been developed for cars. 

Write a word equation for the overall reaction that takes place in a hydrogen fuel 
cell. 

_________________________________________________________________
__ 

(1) 

 

 

 

 

 

 



(e)     Write the two half equations for the reactions that occur at the electrodes in a 
hydrogen fuel cell. 

_________________________________________________________________
________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

(2) 

(Total 9 marks) 

 

Q2. 
Use the periodic table and the information in the table below to help you to answer the 
questions. 

The table shows part of an early version of the periodic table. 
  

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 

H             

Li Be B C N O F 

Na Mg Al Si P S Cl 

(a)     Hydrogen was placed at the top of Group 1 in the early version of the periodic 
table. 

The modern periodic table does not show hydrogen in Group 1. 

(i)      State one similarity between hydrogen and the elements in Group 1. 

_____________________________________________________________ 

_____________________________________________________________ 

(1) 

(ii)     State one difference between hydrogen and the elements in Group 1. 

_____________________________________________________________ 

_____________________________________________________________ 

(1) 

 

 

 

 



(b)     Fluorine, chlorine, bromine and iodine are in Group 7, the halogens. 

The reactivity of the halogens decreases down the group. 

Bromine reacts with a solution of potassium iodide to produce iodine. 

Br2 + 2KI  2KBr + I2 

(i)      In the reaction between bromine and potassium iodide, there is a reduction 
of bromine to bromide ions. 

In terms of electrons, what is meant by reduction? 

_____________________________________________________________ 

_____________________________________________________________ 

(1) 

(ii)     Complete the half equation for the oxidation of iodide ions to iodine 
molecules. 

2I−                 

(2) 

 

 

 

(iii)    Explain, in terms of electronic structure, why fluorine is the most reactive 
element in Group 7. 

_____________________________________________________________ 

_____________________________________________________________
_ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

(3) 

(Total 8 marks) 

 

 

 

 

 

 



Q3.Marble chips are mainly calcium carbonate (CaCO3). 

A student investigated the rate of reaction between marble chips and hydrochloric acid 
(HCl). 

Figure 1 shows the apparatus the student used. 

Figure 1 

  

(a)     Complete and balance the equation for the reaction between marble chips and 
hydrochloric acid. 

_________  +  _________  →    CaCl2  +  _________  +  _________ 

(2) 

 

(b)     The table below shows the student’s results. 
  

  
Time 
in s 

Volume of 
gas 

in dm3 

      0 0.000 

    30 0.030 

    60 0.046 

    90 0.052 

  120 0.065 

  150 0.070 

  180 0.076 

  210 0.079 

  240 0.080 

  270 0.080 

 



•        Plot these results on the grid. 

•        Draw a line of best fit. 

  

(4) 

(c)     Sketch a line on the grid to show the results you would expect if the experiment 
was repeated using 20 g of smaller marble chips. 

Label this line A. 

(2) 

(d)     Explain, in terms of particles, how and why the rate of reaction changes during the 
reaction of calcium carbonate with hydrochloric acid. 

_________________________________________________________________
_________________________________________________________________
__ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

(4) 

 

 



(e)     Another student investigated the rate of reaction by measuring the change in 
mass. 

Figure 3 shows the graph plotted from this student’s results. 

Figure 3 

 

  

Use Figure 3 to calculate the mean rate of the reaction up to the time the reaction 
is complete. 

Give your answer to three significant figures. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________
_______________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

Mean rate of reaction = ______________________ g / s 

(4) 



(f)     Use Figure 3 to determine the rate of reaction at 150 seconds. 

Show your working on Figure 3. 

Give your answer in standard form. 

_________________________________________________________________
__ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

Rate of reaction at 150 s = ______________________ g / s 

(4) 

(Total 20 marks) 

 

 

Q4. 
This question is about magnesium and magnesium chloride. 

(a)     Magnesium chloride contains magnesium ions (Mg2+) and chloride ions (Cl⁻). 

Describe, in terms of electrons, what happens when a magnesium atom reacts 
with chlorine atoms to produce magnesium chloride. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________
__ 

_________________________________________________________________ 

(4) 

 

 

 

 



(b)     Magnesium chloride can be electrolysed. 

The diagram below shows two experiments for electrolysing magnesium chloride. 

  

(i)      Explain why magnesium chloride must be molten or dissolved in water to be 
electrolysed. 

_____________________________________________________________
_ 

_____________________________________________________________ 

_____________________________________________________________ 

____________________________________________________________ 

(2) 

 

(ii)     Explain how magnesium is produced at the negative electrode in 
Experiment 1. 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________
_ 

_____________________________________________________________ 

(3) 

 

 



(iii)    In Experiment 2 a gas is produced at the negative electrode. 
Name the gas produced at the negative electrode. 

____________________________________ 

(1) 

(iv)     Suggest why magnesium is not produced at the negative electrode in 
Experiment 2. 

_____________________________________________________________
_ 

_____________________________________________________________ 

(1) 

(v)     Complete and balance the half equation for the reaction at the positive 
electrode. 

_____ Cl⁻       →       Cl2       +       _____ 

(1) 

(c)     Magnesium is a metal. 

Explain why metals can be bent and shaped. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________
__ 

_________________________________________________________________ 

(2) 

(Total 14 marks) 

 

 

 

 

 

 

 


