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Planner 
 

The following plan is meant as a guide to help you structure the activities in this flying start pack 
between June and August.  
 
However, if you would like to complete this at a different pace and/or spend less or more time on each 
activity this is entirely your choice.   

 

Week number Activities Page number(s) Time allocation Complete? 

1 Topic 1 2 Approx. 1 hr 
 
 

2 
Topic 2 and 
Topic 11(A) 

3 
13 

Approx. 1 hr 30 mins  

3 
Topic 3 and 
Topic 12 (1) 

4 
17 

Approx. 2 hrs  

4 
Topic 4 and 
Topic 11(B) 

5 
14 

Approx. 1 hr 30 mins  

5 
Topic 5 and 
Topic 12 (2) 

6 
17 

Approx. 2 hrs  

6 
Topic 6 and 
Topic 12 (3) 

7 
17 

Approx. 2 hrs  

7 
Topic 7 and 
Topic 11 (C) 

8 
15-16 

Approx. 1 hr 30 mins  

8 
Topic 8 and 
Topic 12 (4) 

9 
17 

Approx. 1 hr 30 mins  

9 
Topic 9 and 
Topic 12 (5) 

10 
17 

Approx. 1 hr 30 mins  

10 Topic 10 11 Approx. 1 hr 
 
 

 

 

Introduction 
 

This booklet is designed to consolidate what you have learnt about Chemistry at GCSE. During your first 

term in A Level Chemistry we will take each of the 10 topics from this Flying Start pack in turn, study and 

evolve the principle ideas from them and gain a deeper understanding. We have also included a practical 

skills section and a research skills section; these are vital skills to develop to be successful on your A Level 

Chemistry course.  

 

Each topic has a brief introduction, followed by a selection of websites and/or videos that will help remind 

you of content you’ve covered at GCSE and also provide you with some support with tackling the questions 

in each the Activities within each topic area. Answers to all questions can be found at the end of this pack. 

 

If you would like more details about what you will study at A Level Chemistry, we follow the OCR A 

Specification and it can be found here: https://www.ocr.org.uk/Images/171720-specification-accredited-a-

level-gce-chemistry-a-h432.pdf 

 
 
 
 
 

https://www.ocr.org.uk/Images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf
https://www.ocr.org.uk/Images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf


3 
 

Topic 1:  
Atomic Structure, Bonding & Properties 

 

The chemical properties of elements depend on their atomic structure and particularly the arrangement 

of electrons around the nucleus, this is also linked to how elements are arranged in The Periodic table.  

Theories of bonding explain how atoms and ions are held together, the physical and chemical properties 

depend on the way that they are bonded. At A level we expand on the concepts that you studied at GCSE 

and investigate further applications of them.  

 
 
Useful websites to help you with this section:  

• https://www.bbc.co.uk/bitesize/guides/z3sg2nb/revision/3 

• https://www.bbc.co.uk/bitesize/guides/z3sg2nb/revision/4 

• https://www.bbc.co.uk/bitesize/topics/zq6h2nb 

• https://chemguide.co.uk/atommenu.html#top 

• https://chemguide.co.uk/atoms/properties/gcse.html#top 

 
 

Activity 1 

1. Name the three subatomic particles and their relative charges and relative masses. 

2. What is the electron configuration for sodium? 

3. Write the electron configuration for a chlorine ion. 

4. Write the electron configuration for a potassium ion. 

5. Draw dot and cross diagrams to show the following:  

a)    Water, H2O                                      b)     Carbon dioxide, CO2 

c)    Ethyne, C2H2                                    d)     Phosphoryl chloride, POCl3 

6. Draw dot and cross diagrams to represent the bonding in the following:  

a)    Lithium fluoride, LiF                       b)     Magnesium chloride, MgCl2        

c)    Magnesium oxide, MgO                d)     Lithium hydroxide, LiOH 

7. Briefly describe the nature of the following bonds: a) Covalent, b) Metallic, c) Ionic 

8. Complete this table for the types of bonding: 

Type of structure Simple molecular Giant covalent Ionic Metallic 

Examples 
  
 

      

Melting/boiling 
point (High/Low) 

        

Electrical 
conductivity? 

        

  
9. Diamond, graphite and graphene are all giant covalent structures. Briefly describe their 

differences. 
[Answers on p.18] 

https://www.bbc.co.uk/bitesize/guides/z3sg2nb/revision/3
https://www.bbc.co.uk/bitesize/guides/z3sg2nb/revision/4
https://www.bbc.co.uk/bitesize/topics/zq6h2nb
https://chemguide.co.uk/atommenu.html#top
https://chemguide.co.uk/atoms/properties/gcse.html#top
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Topic 2: 
Oxidation and Reduction 

 

During your GCSE study you will have covered the use of electrolysis to extract compounds and discussed 
key terms and phrases related to the anode and the cathode. In A Level Chemistry we use the ideas of 
oxidation and reduction (think OILRIG) in much more detail and begin to explore and use these much 
more often. 
 
At A Level we will begin to explore how we can use numbers to quantify oxidation. We can use this to 
figure out charges on ions and oxidation numbers of elements within unfamiliar compounds using sets of 
rules. The following video provides an introduction to oxidation numbers before we study them on the A 
Level course: https://www.youtube.com/watch?v=-a2ckxhfDjQ 
 
 
Useful websites to help you with this section:  

• Introducing concepts related to ionic compounds and electrolysis if you’ve forgotten: 
https://www.youtube.com/watch?v=AhTRiL6xjBA  

• Explain oxidation and reduction in terms of loss or gain of electrons: 
https://www.youtube.com/watch?v=gnbuTl2ariI 

• Writing half equations (simple) https://www.youtube.com/watch?v=2caOl2n8aho 

• Writing half equations for a reaction (forming NaCl from Na and Cl2) 
https://www.youtube.com/watch?v=5rtJdjas-mY 

 
 

Activity 2 
 

1. Define oxidation and reduction in terms of electrons. 
 

2. If an element has gone from a +1 charge to a 0 charge, has it been oxidised or reduced? 
 

3. If an element has gone from a -1 charge to a 0 charge, has it been oxidised or reduced? 
 

4. Write half equations for the following reactions: 
a. Reduction of Lithium (+) ions to form Lithium atoms. 
b. Reduction of Strontium (2+) ions to form Strontium atoms. 
c. Oxidation of Fluorine atoms to form Fluoride (-) ions. 
d. Oxidation of Nitrogen atoms to form Nitrogen (3-) ions. 

 
5. Consider the following equation: 2Na + Cl2 → 2NaCl  

a. Is this reaction a redox reaction? 
b. Write any half equations related to Na. 
c. Write any half equations related to Cl. 
d. Write the equation and half equations for the reaction of Ca with Cl to form calcium 

chloride. 
 
Challenge Question: 
Oxygen is the 2nd most electronegative element. It forms ions with a charge of 2- and so it’s most 
common oxidation number when in compounds is -2 (or -1 in some cases). Find out when oxygen would 
have an oxidation number of +2. 
 

[Answers on p.19] 
 
 

https://www.youtube.com/watch?v=AhTRiL6xjBA
https://www.youtube.com/watch?v=gnbuTl2ariI
https://www.youtube.com/watch?v=2caOl2n8aho
https://www.youtube.com/watch?v=5rtJdjas-mY
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Topic 3: 
Isotopes and Mass 

 

Isotopes are key area of study in atomic chemistry as they provide us with a deeper understanding of the 

structure of elements, in fact, most elements have isotopes. Chemists can measure the mass of atoms 

and molecules to a high degree of accuracy in a mass spectrometer. We can study the masses of the 

different isotopes of an element to determine the average mass of an element.  

 
 
Useful websites to help you with this section:  

• https://www.chemguide.co.uk/analysis/masspec/howitworks.html#top 

• https://www.bbc.co.uk/bitesize/guides/z3sg2nb/revision/5 

• https://www.bbc.co.uk/bitesize/guides/z3sg2nb/revision/6 

 
 

Activity 3 

1. What is the definition of an isotope?  

2. Chorine can be found as Chlorine-37 and Chlroine-35 explain why these isotopes of the same 
element have similar chemical properties.  

3. Watch this video and summarise in 4 bullet points how a mass spectrometer works. The steps 
must be in the correct order. https://www.youtube.com/watch?v=mBT73Pesiog  

 

For an element, the mass spectrum shows the mass of all the isotopes and the relative amount of each. 

The data can be used to calculate an element’s relative atomic mass, Ar.  

 

For example, here is the mass spectrum of Boron.  

ImageRef:https://www.chemguide.co.uk/analysis/masspec/elements.html#top (Date accessed: 

19/03/2021) 

 

 
 

4. Calculate the Ar for:  

a) Lithium:    6Li  (7.4%)    7Li   (92.6%)                                                                                       

b) Chlorine: 35Cl (75%)  37Cl (25%) 

 

[Answers on p.19] 
 
 
 

This shows the relative abundance of B10 is 
23 and of B11 is 100. To Calculate the Ar for 
this sample you would complete the 
following calculation:  

Ar= ((23 x 10) + (100 x 11))/123= 10.8 
 

https://www.chemguide.co.uk/analysis/masspec/howitworks.html#top
https://www.bbc.co.uk/bitesize/guides/z3sg2nb/revision/5
https://www.bbc.co.uk/bitesize/guides/z3sg2nb/revision/6
https://www.youtube.com/watch?v=mBT73Pesiog
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Topic 4: 
Chemical Equations 

 

Balancing chemical equations is a key skill and allows chemists to accurately summarise what happens 
during chemical reactions. It is the stepping-stone to using equations to perform calculations around 
those reactions, involving the amount of substances reacted and/or formed. These calculations are 
particularly useful when for example you are trying to determine the concentration of an unknown 
substance or the yield of a reaction.  
 
 

Useful websites to help you with this section:  

• Revision of Chemical equations on BBC Bitesize: 

https://www.bbc.co.uk/bitesize/guides/zsm2k2p/revision/1 

• Video on Balancing Equations and Writing Formula: 

https://stemlearning.wistia.com/medias/7ppp7ab8wb 

• Worksheet on Balancing Equations and Writing Formula: 

https://www.stem.org.uk/sites/default/files/pages/downloads/Worksheet-Balancing-equations-

and-Writing-Formula-ks4_0.docx  

• Interactive simulation on Balancing Equations: https://phet.colorado.edu/sims/html/balancing-

chemical-equations/latest/balancing-chemical-equations_en.html 

 
 

Activity 4 

1. Balance the equations below. 

     a) ……H2  +  ……O2  →  ……H2O                                         b) ……S8  +  ……O2  →  ……SO3  

     c) ……Zn  +  ……HCl  →  ……ZnCl2  +  ……H2                     d) ……Na  +  ……H2O  →  ……NaOH  +  ……H2 

     e) ……Fe  +  ……O2  →  ……Fe2O3                                      f) ……C6H12O6  +  ……O2  →  ……CO2  +  ……H2O  

     g) ……Fe2O3  +  ……H2  →  ……Fe  +  ……H2O                   h) ……Al  +  ……FeO  →  ……Al2O3  +  ……Fe  

 

2.  The following questions contain a written description of a reaction. In some cases the products 

may be missing so you will need to predict the product(s) using your prior knowledge. Some 

formulae have been provided, others you may need to work out or find out. 

For each one, write a balanced symbol equation for the process. 

a) The neutralisation of sulfuric acid with sodium hydroxide. 

b) The combustion of ethanol (C2H5OH) to form carbon dioxide and water only. 

c)  The extraction of iron from iron(III) oxide (Fe2O3) using carbon monoxide. 

d) The complete combustion of methane. 

[Answers on p.20] 

 
 
 

https://www.bbc.co.uk/bitesize/guides/zsm2k2p/revision/1
https://stemlearning.wistia.com/medias/7ppp7ab8wb
https://www.stem.org.uk/sites/default/files/pages/downloads/Worksheet-Balancing-equations-and-Writing-Formula-ks4_0.docx
https://www.stem.org.uk/sites/default/files/pages/downloads/Worksheet-Balancing-equations-and-Writing-Formula-ks4_0.docx
https://phet.colorado.edu/sims/html/balancing-chemical-equations/latest/balancing-chemical-equations_en.html
https://phet.colorado.edu/sims/html/balancing-chemical-equations/latest/balancing-chemical-equations_en.html
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Topic 5: 
The Mole 

 
You will have already covered the mole and the idea of counting atoms in moles at GCSE. The reason we 
use moles in chemistry is that it allows us to investigate the amount of substance involved in reactions 
and enables us to create ratios and simplify equations and calculations in terms of the number of 
particles. Imagine having to count every single individual atom! We will build upon this knowledge of 
moles at A Level where we begin to use the idea of moles in much more complex circumstances. 
 
 
Useful websites to help you with this section:  

• Videos revising Moles and Avogadro’s constant: 
https://www.youtube.com/watch?v=wI56mHUDJgQ and 
https://www.youtube.com/watch?v=hY7lzRBylSk 

• Video to revise moles calculations involving masses: 
https://www.youtube.com/watch?v=CMnkSb2YsXI  

• Video with an introduction to calculating moles in gases at A Level: 
https://www.youtube.com/watch?v=tYE-1nywlFs 

 
 

 
 

Activity 5 (you will need to use the section of the periodic table shown above to help with some of these questions) 

1. What is a mole? 

2. Which contains more molecules, 1 mole of Hydrogen (H2) or 1 mole of Fluorine (F2)? 

3. Which should have more mass 1 mole of Hydrogen (H2) or 1 mole of Fluorine (F2)? 

4. Calculate the mass of: 

a) ½ mole of Carbon atoms. 
b) 2 moles of Nitrogen molecules. 
c) 10 moles of Chlorine atoms. 
d) ¼ mole of CaCO3 
e) 1.25 moles of KMnO4 

5. 10 mol of carbon dioxide has a mass of 440 g. What is the relative formula mass of carbon 
dioxide? 

6. Sulfuric acid and sodium hydroxide react together to make sodium sulfate and water:               
H2SO4 + 2NaOH → Na2SO4 + 2H2O 

Calculate the mass of sodium sulfate made when 20 g of sodium hydroxide reacts with excess 
sulfuric acid. 

[Answers on p.20] 

https://www.youtube.com/watch?v=wI56mHUDJgQ
https://www.youtube.com/watch?v=hY7lzRBylSk
https://www.youtube.com/watch?v=CMnkSb2YsXI
https://www.youtube.com/watch?v=tYE-1nywlFs
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Topic 6: 
Solutions and Concentration 

 

In chemistry, many of the reactions we carry out involve adding or mixing solutions. You will have carried 
out required practicals at GCSE using various solutions, most likely to include solutions of acids. 

The standard unit for volume is metre cubed, m3. However, as volumes in chemistry are often smaller 

than 1 m3, fractions of this unit are used as an alternative: 1 m3 = 1000 dm3 = 1,000,000 cm3  

A bottle of hydrochloric acid labelled as “1M” or “1 mol dm-3” indicates that 1 mole of HCl (hydrogen 
chloride gas) has been dissolved in 1 dm3 (cubic decimetre) of water (1 dm3 = 1000 cm3 = 1 litre). 

To calculate the concentration of a solution we use the following equation: 

concentration (mol dm–3) = 
amount of substance (mol) 

       volume (dm3) 
 

 
Useful websites to help you with this section:  

• BBC Bitesize revision: https://www.bbc.co.uk/bitesize/guides/zgcyw6f/revision/4 

• Doc Brown: http://www.docbrown.info/page04/4_73calcs11msc.htm 

 
 

Activity 6 
1. The amount of substance in moles (n) in a solution can be calculated when the 

concentration given in mol dm-3 (c) and volume (v) in cm3 are known by using the 
equation in the box: 

a) Rearrange this equation making c the subject of the equation. 

b) Rearrange this equation making v the subject of the equation. 
 

2. Complete the following sentences; 

To convert a volume in cm3 into a volume in dm3, divide by...........................................  

To convert a volume in cm3 into a volume in m3, divide by .............................................  
 

3.  a) A balloon of helium has a volume of 1600 cm3. What is its volume in units of dm3? 

 b) The technician has prepared 550 cm3 of HCl(aq). What is its volume in units of m3? 

 c) An experimental method requires 1.35 dm3 of NaOH(aq). What volume is this in cm3? 

 d) A swimming pool has a volume of 375 m3. What volume is this in cm3?  
 

4.     Use the equation to help you complete each of the statements in the questions below. 

        a)  What is the concentration when 1.5 mol of NaCl is dissolved in 0.25 dm3 of water? 

        b)     How many moles are in 250 cm3 of a solution of HCl with a concentration of 0.015 mol dm–3? 

        c)      What volume of solution with a concentration of 0.85 mol dm–3 contains 0.125 mol? 
 

Challenge Questions: 
5.     a) What is the concentration of 9.53g of magnesium chloride (MgCl2) dissolved in 100cm3 of water? 
        b) What is the concentration of 13.248g of lead nitrate (Pb(NO3)2) dissolved in 2dm3 of water? 
        c) If I add 100cm3 of 1.00 mol dm-3 HCl to 1.9 dm3 of water, what is the new concentration? 
        d) What mass of silver is present in 100 cm3 of 1 mol dm-3 silver nitrate (AgNO3)? 
        e) The Dead Sea, between Jordan and Israel, contains 0.0526 moldm-3 of Bromide ions (Br -). What  
            mass of bromine is in 1 dm3 of Dead Sea water?                                                             

[Answers on p.20] 

n = 
cv

1000
 

https://www.bbc.co.uk/bitesize/guides/zgcyw6f/revision/4
http://www.docbrown.info/page04/4_73calcs11msc.htm
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Topic 7: 
Titrations 

 

One key skill in A level chemistry is the ability to carry out accurate titrations. You may well have carried 
out a titration at GCSE, at A level you will have to carry them out very precisely and be able to describe in 
detail how to carry out a titration – there will be questions on the exam paper about how to carry out 
practical procedures.  
 
Acid-base titrations are used to make a neutral salt solution from mixing an acid with a base. Titrations 
are the best method to make sure the reactants are mixed in the correct proportions. The results are 
then used to determine an unknown quantity (e.g. concentration or mass). Remember for any titration 
calculation you need to have a balanced symbol equation; this will tell you the ratio in which the 
chemicals react. 
 
 
Useful websites to help you with this section: 

• Titrations revision on BBC Bitesize: https://www.bbc.co.uk/bitesize/guides/zx98pbk/revision/1 

• Watch the video on how to perform a titration: 

https://www.youtube.com/watch?v=RI14t0R1wMY 

• Interactive Titration simulation (RSC): http://www.rsc.org/learn-chemistry/resources/screen-

experiment/titration/experiment/2/5 

 
 

Activity 7 

1. Label the diagram below using the key terms in the box. 

 
2. Summarise the basic procedure for carrying out a titration. (Watch the video from the links above 

if you’ve not done one before or if you can’t remember). 

 

3. Describe 3 features of a titration that makes it very accurate. 
 

4. What does it mean if results are described as concordant? 
 

5. A solution of barium nitrate will react with a solution of sodium sulfate to produce a precipitate 

of barium sulfate. Ba(NO3)2(aq) + Na2SO4(aq) → BaSO4(s) + 2NaNO3(aq) 
What volume of 0.25 mol dm-3 sodium sulfate solution would be needed to fully react with     
12.5 cm3 of 0.15 mol dm-3 barium nitrate? 

 
Challenge questions: Here are some additional problems which are harder, ignore the questions about 
colour changes of indicators: http://www.docbrown.info/page06/Mtestsnotes/ExtraVolCalcs1.htm  

[Answers on p.21] 

o Acid and alkali 

o Burette 

o Clamp stand 

o Conical flask 

o Funnel 

o Indicator 

o Pipette 

o Pipette filler 

https://www.bbc.co.uk/bitesize/guides/zx98pbk/revision/1
https://www.youtube.com/watch?v=RI14t0R1wMY
http://www.rsc.org/learn-chemistry/resources/screen-experiment/titration/experiment/2/5
http://www.rsc.org/learn-chemistry/resources/screen-experiment/titration/experiment/2/5
http://www.docbrown.info/page06/Mtestsnotes/ExtraVolCalcs1.htm
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Topic 8: 
Organic Chemistry 

 
Another topic you will be investigating in more detail at A Level is organic chemistry. This constitutes any 
compounds containing carbon with hydrogen and other elements. The most familiar of these types of 
compounds to you should be alkanes and alkenes. 
  
At GCSE, you will have spent some time looking at alkanes and alkenes, including fractional distillation, 
cracking, combustion and other various processes relating to alkanes and alkenes. A Level Chemistry 
builds on these ideas to look at how these compounds can be made from other compounds, and what 
other compounds they can also be turned into. We investigate the factors involved in how fractional 
distillation works, though the majority of the information you’ve learnt about fractional distillation and 
the different fractions obtained is left behind.  
 

 
Useful websites to help you with this section: 

• Video identifying saturated and unsaturated molecules: 
https://www.youtube.com/watch?v=CX2IYWggEBc 

• Video on combustion of simple hydrocarbons: 
https://www.youtube.com/watch?v=8PM_tWNFbGY 
 

 

Activity 8 

1. Define the term homologous series. 

2. How are alkanes and alkenes different to one another? 

3. Draw the first 3 members of the homologous series alkanes. 

4. Draw propene. 

5. Write an equation for the complete combustion of ethane. 

6. Write an equation for the incomplete combustion of ethane to form carbon monoxide (CO) and 

water. 

 [Answers on p.22] 

 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.youtube.com/watch?v=CX2IYWggEBc
https://www.youtube.com/watch?v=8PM_tWNFbGY
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Topic 9: 
Acids, Bases and pH 

 
Acids and bases are a fundamental aspect of A-level chemistry.  
  
From GCSE, you should remember that acids in solution are sources of hydrogen ions (pH <7) and alkalis 
in solution are sources of hydroxide ions (pH > 7) and that a neutral solution has a pH of 7. The higher the 
concentration of hydrogen ions in an acidic solution, the lower the pH and the higher the concentration 
of hydroxide ions in an alkaline solution, the higher the pH.  pH is not a linear scale: pH 1 is not twice as 
strong as pH 2… it is exponential. This means pH 1 is actually 10 times more acidic than pH 2. You should 
also have studied the effect of acids and alkalis on indicators, including litmus, methyl orange and 
phenolphthalein. 
 
Neutralisation reactions are the reaction between an acid and a base, where a base is any substance 
that reacts with an acid to form a salt and water only. At GCSE you will have studied the general 
reactions of aqueous solutions of acids with metals, metal oxides, metal hydroxides, metal carbonates to 
produce salts. 
 
 
Useful websites to help you with this section: 

• Revision video on Acids and Alkalis: https://www.youtube.com/watch?v=wmhOttroIrw 

• Revision video on Neutralisation: https://www.youtube.com/watch?v=Tm9Vwhi3Qn8 

• Revision video on reactions of acids: https://www.youtube.com/watch?v=QlSsle_jSQ8 
 
 

Activity 9 

1. Define the term “acid” (Brønsted–Lowry definition). 

2. Define the term “base” (Brønsted–Lowry definition). 

3. Explain why not all bases are alkalis. 

4. Describe how you would identify a strong acid, a weak acid, a weak base and a strong base, 

ensure you state any visible indicators you would see. 

5. Write a symbol equation for the following reactions: 

a) HCl + NaOH → 

b) H2SO4 + Mg → 

c) HBr + Na2CO3 → 

d) HCl + CaCO3 → 

[Answers on p.22] 
 
 
 
 

https://www.youtube.com/watch?v=wmhOttroIrw
https://www.youtube.com/watch?v=Tm9Vwhi3Qn8
https://www.youtube.com/watch?v=QlSsle_jSQ8
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Topic 10: 
The Periodic Table & Reactivity Trends 

 

By studying The Periodic Table, its organisation and trends, Chemists can begin to understand the 

physical and chemical properties of the known elements. You have studied the trends in reactivity of two 

groups at GCSE, but during A-level we will build on this to study many more trends on The Periodic Table. 

 
 
Useful websites to help you with this section:  

• https://www.bbc.co.uk/bitesize/guides/zg923k7/revision/1 

• https://www.bbc.co.uk/bitesize/guides/zqwtcj6/revision/3 

• https://chemguide.co.uk/inorganic/group1menu.html#top 

• https://chemguide.co.uk/inorganic/group7menu.html#top 

• https://www.bbc.co.uk/bitesize/guides/z37t4j6/revision/1 

• https://www.rsc.org/periodic-table/history/about 
 

 

Activity 10 
1. Briefly describe the key stages in the development of the periodic table.  

2. State why all elements in Group 1 react in a similar way to each other. 

3. Describe what happens to the reactivity of the elements as you go down Group 1. 

4. Write a word equation for the reaction between Lithium and Oxygen. 

5. Halogens are diatomic, state what the word ‘diatomic’ means.  

Challenge Question: Explain what happens to the melting point and boiling point as you go down 
Group 7. 

[Answers on p.22-23] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.bbc.co.uk/bitesize/guides/zg923k7/revision/1
https://www.bbc.co.uk/bitesize/guides/zqwtcj6/revision/3
https://chemguide.co.uk/inorganic/group1menu.html#top
https://chemguide.co.uk/inorganic/group7menu.html#top
https://www.bbc.co.uk/bitesize/guides/z37t4j6/revision/1
https://www.rsc.org/periodic-table/history/about
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Topic 11: 
Practical Skills in Chemistry (A) 

 

(A) The Equipment 
 
Practical work is a key aspect in the work of a chemist. To help you plan effective practical work it is 
important that you are familiar with the common laboratory equipment available to you. 
 
 
Useful websites to help you with this section:  

• How to choose and use the right equipment: 

https://www.bbc.co.uk/bitesize/guides/zdnc97h/revision/2 

• A short video briefly introducing lots of different pieces of apparatus (be careful, some American 

terms in this!) https://www.youtube.com/watch?v=kRuemRQw53c 

 
 

Activity 11 (A) 
 

1. For each of the pieces of glassware shown in the images below, state their name and give a possible 

volume(s) of solutions that they can hold. 

a.  b.  c. 
 

 

 

 

 

 

 
d.  e.  f. 
     

 
 

 

 

 

 

 

 

 
2.    Name the common laboratory equipment in the images below. 
 

a. 

 

b. 

 

c. 

 

d.  

Ref: RSC Starters for 10 ‘Laboratory Equipment’  
 

[Answers on p.23] 

https://www.bbc.co.uk/bitesize/guides/zdnc97h/revision/2
https://www.youtube.com/watch?v=kRuemRQw53c
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Topic 11: 
Practical Skills in Chemistry (B) 

 

(B) Recording Results 
 
When carrying out any practical work in chemistry, it is important that any results obtained are 

accurately recorded. Values need to be recorded in a consistent manner, including relevant units where 

applicable. 

 
 
Useful websites to help you with this section:  

• Observing experiments and recording accurate results: 

https://www.bbc.co.uk/bitesize/guides/zdnc97h/revision/3 

• Taking and recording measurements: 

https://www.bbc.co.uk/bitesize/guides/zymkfcw/revision/2  

 
 

Activity 11 (B) 
1. A student is looking at endothermic 

processes. He adds 2.0 g of 
ammonium nitrate to 50 cm3 of 
water and measures the temperature 
change. He repeats the experiment 
three times. His results are shown in 
the table to the right. 

 
 Suggest five ways in which the table layout and the recording and analysis of his results could be 

improved. 
 
2. For each of the experiments described below, design a table to record the results. 

Experiment 1: Simon is investigating mass changes during chemical reactions. He investigates 
the change in mass when magnesium ribbon is oxidised to form magnesium oxide: 

magnesium + oxygen → magnesium oxide 

He records the mass of an empty crucible. He places a 10 cm strip of magnesium ribbon in 
the crucible and records the new mass of the crucible. He heats the crucible strongly until all 
the magnesium ribbon has reacted to form magnesium oxide. He allows the crucible to cool 
before recording the mass of the crucible and magnesium oxide. 

Experiment 2: Nadiya is investigating how the rate of a reaction is affected by concentration. She 
investigates the reaction between magnesium ribbon and hydrochloric acid.  

magnesium + hydrochloric acid → magnesium chloride + hydrogen 

She places 25 cm3 of hydrochloric acid with a concentration of 0.5 mol dm–3 into a conical flask and 
fits a gas syringe. She adds a 3.0 cm strip of magnesium ribbon and measures the volume of 
hydrogen gas produced every 20 s for 3 minutes. 

She repeats the experiment with hydrochloric acid with concentrations of 1.0 mol dm–3 and then 
1.5 mol dm–3. 

[Answers on p.24] 

 Temperature 
at start 

Temperature 
at end 

Temperature 
change 

Run 1 21.0 –1.1 22.1 

Run 2 20 –2 22 

Run 3 20.2 2 18.2 

Mean     22.05 

https://www.bbc.co.uk/bitesize/guides/zdnc97h/revision/3
https://www.bbc.co.uk/bitesize/guides/zymkfcw/revision/2
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Topic 11: 
Practical Skills in Chemistry (C) 

 

(C) Drawing Graphs 
 
When you want to find a correlation between two variables it is helpful to draw a scatter graph. 
Key points to remember when drawing scatter graphs include: 

• The independent variable (the variable that is changed) goes on the x-axis and the dependent 

variable (the variable you measured) goes on the y-axis. 

• The plotted points must cover more than half the graph paper. 

• The axes scales don’t need to start at zero. 

• A straight line or smooth curve of best fit is drawn through the points to show any correlation. 

 
 
Useful websites to help you with this section:  

• How to represent data in a scatter graph: 

https://www.bbc.co.uk/bitesize/guides/zc7sb82/revision/5 

• Video with tips on how to draw graphs: https://www.youtube.com/watch?v=Sc4WOn0hKuE 

 
 

Activity 11 (C) 
 
Karina is investigating the relationship between the volume of a gas and its temperature. She injects 

0.2 cm3 of liquid pentane (b.p. 36.1 °C) into a gas syringe submerged in a water bath at 40 °C. After 5 

minutes she measures the volume of gas in the syringe. She repeats the experiment three times with 

the water bath at 40 °C. She then repeats the experiment for temperatures of 50, 60, 70 and 80 °C. Her 

results are shown in the table below: 

 

Temperature / °C 
Volume of gas / cm3 

Run 1 Run 2 Run 3 Mean 

40 40.8 43.1 42.7 42.2 

50 46.1 46.2 46.9 46.4 

60 54.7 48.1 48.3 48.2 

70 49.1 49.6 49.5 49.4 

80 51.0 47.3 51.0 51.0 

 
1. Plot a scatter graph of the volume of the gas against the temperature (graph paper available on the 

next page). 
 
2. Add error bars to show the range of readings used to calculate the mean volume of the gas at each 

temperature. 
 
3.     Draw in a line of best fit. 
 
4.     Describe the correlation observed. 

[Answers on p.24] 
 

https://www.bbc.co.uk/bitesize/guides/zc7sb82/revision/5
https://www.youtube.com/watch?v=Sc4WOn0hKuE
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Topic 12: 
Research Skills 

 

Research is an important skill to develop for any Level 3 course and beyond. You will have seen on the 

weekly schedule that you should be completing research. We suggest researching topics and articles that 

you are interested in from the following websites:  

 
 
Useful websites to help you with this section:  

• The Royal Society of Chemistry: https://www.rsc.org/ 

• The Naked Scientists: https://www.thenakedscientists.com/ 

• Catalyst: https://www.stem.org.uk/resources/collection/3137/catalyst 
 
 

Activity 12 
 
Whenever the weekly schedule says complete a research task. That means reading an article of your 
choice from one of the suggested websites. Then summarise your research, it is important that your 
research has some form of structure. We strongly recommend using the ‘Cornell Notes’ structure. This is 
a useful technique both for research and revision! 
 
For instructions on how structure your research, visit: http://lsc.cornell.edu/study-skills/cornell-note-
taking-system/ 
 
You should complete 5 research topics during your studies of this booklet. This means looking through 
the suggested websites and finding 5 articles that you are interested in, reading them in detail and 
summarising what you find out. This will be particularly useful to help you start thinking about the areas 
you want to study beyond Chemistry at TRC.  
 

 
 
 
 
 
 
 
 
 
 
 
 

Some of the information, images, questions and answers in this booklet have been sourced from and/or adapted from the 
following sources:  

• RSC Starter for 10 ‘Bonding’: https://edu.rsc.org/resources/bonding-starters-16andndash18/4010264.article 

• RSC Starter for 10 ‘Atomic Structure’: https://edu.rsc.org/resources/atomic-structure-starters-16andndash18/4010262.article 

• RSC Starter for 10 ‘Basic Chemistry Competencies’: https://edu.rsc.org/resources/atomic-structure-starters-
16andndash18/4010262.article 

• RSC Starter for 10 ‘Basic Mathematical Competencies’: https://edu.rsc.org/resources/basic-mathematical-competencies-
starters-16andndash18/4010259.article 

• RSC Starter for 10 ‘Basic Practical Competencies’: https://edu.rsc.org/resources/basic-practical-competencies-starters-
16andndash18/4010260.article 

• PiXL Transition skills for A level Chemistry: http://kesacademy.co.uk/wp-content/uploads/2018/07/PiXL-Gateway-Progression-
Science-Chemistry.pdf 

 
 

https://www.rsc.org/
https://www.thenakedscientists.com/
https://www.stem.org.uk/resources/collection/3137/catalyst
http://lsc.cornell.edu/study-skills/cornell-note-taking-system/
http://lsc.cornell.edu/study-skills/cornell-note-taking-system/
https://edu.rsc.org/resources/bonding-starters-16andndash18/4010264.article
https://edu.rsc.org/resources/atomic-structure-starters-16andndash18/4010262.article
https://edu.rsc.org/resources/atomic-structure-starters-16andndash18/4010262.article
https://edu.rsc.org/resources/atomic-structure-starters-16andndash18/4010262.article
https://edu.rsc.org/resources/basic-mathematical-competencies-starters-16andndash18/4010259.article
https://edu.rsc.org/resources/basic-mathematical-competencies-starters-16andndash18/4010259.article
https://edu.rsc.org/resources/basic-practical-competencies-starters-16andndash18/4010260.article
https://edu.rsc.org/resources/basic-practical-competencies-starters-16andndash18/4010260.article
http://kesacademy.co.uk/wp-content/uploads/2018/07/PiXL-Gateway-Progression-Science-Chemistry.pdf
http://kesacademy.co.uk/wp-content/uploads/2018/07/PiXL-Gateway-Progression-Science-Chemistry.pdf


18 
 

Answers to Activities 

 

You can find the answers below to each of the activities in this Flying Start to A Level Chemistry booklet 

below. These activities were not designed to test you, so we have not shown you how many marks were 

available per question. These activities were designed to help you revisit some of the concepts that 

you’ve studied at GCSE, and to help prepare you for studying A Level Chemistry. Each of these topics will 

be revisited and expanded upon during your A Level studies in Chemistry. 

 
 

Activity 1 Answers 
1. 

Sub-atomic particle Relative Charge Relative Mass 

Proton +1 1 

Neutron 0 1 

Electron -1 Negligible 
2. 2,8,1 
3. 2,8,8 
4. 2,8,8 
5.  

a) 

 

b) 

 
 
c) 

 

 

 
d) 

 
6.  

a) 

 

b) 

 
c) 

 

d) 

 
Ref: RSC Starters for 10 ‘Bonding’  

7. Covalent bond: shared pair of electrons  
         Ionic bond: electrostatic force of attraction between oppositely charged ions. This is the transfer of  

         electrons.  

         Metallic bond: Positive ions surrounded by a sea of delocalised electrons. 
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Answers to Activities 

8.  

Type of structure Simple molecular Giant covalent Ionic  Metallic 

Examples 

CO2, H2O, H2 Diamond, 
graphite, 
fullerenes 

Sodium chloride, 
Aluminium oxide 
(Should be a metal 
bonded to a non-metal) 

Iron, Aluminium 

Melting/boiling 
point 

Low High High High 

Electrical 
conductivity? 

No Most don’t, but 
graphite and 
graphene do.  

Not when solid, 
but when molten 
or dissolved.  

Yes. 

9. Diamond: 4 carbon- carbon covalent bonds, hard, does not conduct electricity.  

Graphite: 3 carbon-carbon covalent bonds, in layers, free electrons mean it can conduct electricity 

         Graphene: 1 layer of graphite, 3 carbon-carbon covalent bonds, free electrons means it can    
         conduct electricity. 

 
 

Activity 2 Answers 
1.  Oxidation is the loss of electrons, Reduction is the gain of electrons. 
2.  The element has been reduced, because it has gained an electron. 
3.  The element has been oxidised, because it has lost an electron. 
4.  a) Li+ + e- →  Li 
     b) Sr2+ + 2e- →  Sr 
     c) 2F- →  F2 + 2e- 
     d) 2N3- → N2 + 6e- 

5.  a) It is a redox reaction, as both oxidation and reduction take place in the same reaction. 
     b) 2Na → 2Na+ + 2e- 
     c) Cl2 + 2e- -→ 2Cl- 
     d) Ca + Br2 → CaBr2          Ca → Ca2+ + 2e-              Br2 + 2e- → 2Br - 

Challenge: Fluorine is the most electronegative element and so if oxygen bonded to fluorine, fluorine 
would have to be -1 which means that oxygen would have to be +2, an example of this would be F2O. 

 
 

Activity 3 Answers 
1.  Same number of protons but a different number of neutrons. 

2.  The same number of electrons in highest energy level / outermost shell.  This is what reactivity 
depends on.   
3. Must be in correct order:  

• Ionisation: The atom or molecule is ionised by knocking one or more electrons off to give a 
positive ion. 

• Acceleration: The ions are accelerated so that they all have the same kinetic energy. 

• Deflection: The ions are then deflected by a magnetic field according to their masses. The lighter 
they are, the more they are deflected.  

• Detection: The beam of ions passing through the machine is detected electrically. 
 Ref: https://www.chemguide.co.uk/analysis/masspec/howitworks.html#top  

4.  a)  (7.4 x 6) + (92.6 x 7) / 100 = (44.6 + 648.2) / 100 = 6.928 
     b)  (35 x 75) + (37 x 25) / 100 = (2625 + 925) /100 = 35.5 
 
 

https://www.chemguide.co.uk/analysis/masspec/howitworks.html#top
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Answers to Activities 

 

 

Activity 4 Answers 
1.  a) 2H2  +  O2  →  2H2O                                               b) S8  +  12O2  →  8SO3   
      c) Zn  +  2HCl  →  ZnCl2  +  H2                                  d) 2Na  +  2H2O  →  2NaOH  +  H2  

      e) 2Fe  +  3O2  →  2Fe2O3                                         f) C6H12O6  +  6O2  →  6CO2  +  6H2O   
      g) Fe2O3  +  3H2  →  2Fe  +  3H2O                            h) 2Al  +  3FeO  →  Al2O3  +  3Fe   
2.  a)   H2SO4 + 2NaOH    Na2SO4 + 2H2O  

     b)   C2H5OH + 3O2    2CO2 + 3H2O  

     c)   Fe2O3 + 3CO     2Fe + 3CO2  
     d)   CH4 + 2O2    CO2 + 2H2O    

 
 

Activity 5 Answers 
1.  A mole is 6.02 x 1023 of atoms/ions/molecules of a substance. 
2.  Both substances contain the same amount of molecules, as 1 mole is 6.02 x 1023 
3.  1 mole of Fluorine has a larger mass as the fluorine molecules have a higher relative formula mass. 
     (Hydrogen molecule has a relative formula mass of 2 g mol-1 and a fluorine molecule is 38 g mol-1. 
4.  Mass = moles / relative mass, so:  
     a) Mass of Carbon = 0.5 x 12.0 = 6 g 
     b) Mass of Nitrogen molecules = 2 x 28.0 = 56 g 
     c) Mass of Chlorine atoms = 10 x 35.5 = 355 g 
     d) Mass of CaCO3 = 0.25 x (40.1 + 12.0 +(16.0 x 3)) = 25.025 g 
     e) Mass of KMnO4 = 1.25 x (39.1 + 54.9 + (16 x 4 )) = 197.5 g 
5.  Relative formula mass = mass / moles 
     Relative formula mass of carbon dioxide = 440 g / 10 mol = 44 g mol-1 
6. Moles of NaOH = 20 g / 40 = 2 
     2:1 ratio, so 2 moles of NaOH creates 1 mole of Na2SO4  
     Mass of Na2SO4 = 1 x ((23.0 x 2) + 32.1 + (16.0 x 4)) = 142.1 g 

 
 
Activity 6 Answers 
1.  a)  c = 1000nv     b)  v = 1000nc  
2.  To convert a volume in cm3 into a volume in dm3, divide by 1000. 
     To convert a volume in cm3 into a volume in m3, divide by 1 000 000. 
3.  a)  1.6 dm3          b)  5.5 × 10–4 m3          c)  1350 cm3          d)  375 000 000 cm3 
4.  a)  1.5 mol ÷ 0.25 dm3 = 6.0 mol dm–3 
     b)  0.25 dm3 × 0.0150 mol dm–3 = 3.75 × 10–3 mol 
     c)  0.125 mol ÷ 0.85 mol dm–3 = 0.15 dm3   
 5. a)  Moles = 9.53g ÷ 95.3 = 0.1 moles, in 100 cm3  or 0.1 dm3   
           Concentration = 0.1 moles ÷ 0.1 dm3 = 1.0 mol dm-3   
     b)  Moles = 13.284g ÷ 331.2 = 0.04 moles, in 2 dm3  
           Concentration = 0.04 moles ÷ 2 dm3 = 0.02 mol dm-3 
     c)  Moles in solution = 0.1 mol dm-3 x 0.1 dm3 = 0.01 moles  
           Total volume = 2 dm3 
           Concentration = 0.01 moles ÷ 2 dm3 = 0.005 mol dm-3 
     d)  Moles in solution = 1 mol dm-3  x 0.1 dm3 = 0.1 moles  
           Mass = 0.1 x 107.9 = 10.79 g  
     e)  Moles in solution = 0.0526 mol dm-3  x 1 dm3  = 0.0526 moles  
           Mass of Br = 0.0526 x 79.7 = 42.0274 g  
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Answers to Activities 

 

 
 
Activity 7 Answers 
1.  

 
 
2. Any 5 or more of the following statements: 

• Rinse the burette with acid. Place the burette in the clamp with the tap at the bottom 

• Check the tap is closed and fill the burette with acid using the funnel 

• Remove the funnel and record the initial reading on the burette 

• Use a pipette to measure 25 cm3 of alkali and transfer into a conical flask 

• Add a few drops of indicator to the conical flask (e.g. phenolphthalein) 

• Place the conical flask under the burette 

• Add a small amount of acid at a time, swirling the conical flask 

• When close to the end point, add the acid one drop at a time, with swirling 

• When the indicator changes colour (e.g. goes colourless) stop adding the acid and record the final 
reading on the pipette 

• Repeat the titration to obtain concordant results 
 
3. Any 3 of the following features: 

• Precise measuring equipment, e.g pipette or burette 

• Burette readings can be recorded to 2 decimal places 

• Drop by drop addition near the end point ensures you don’t miss the end point 

• Easy to repeat the experiment (with the same accurate volumes) 

• Can obtain concordant results 
 
4. Concordant results are 2 or more readings that are within 0.1 cm3 of each other (allow 0.2 cm3) 

5.  Moles of barium nitrate = 0.15 mol dm-3 x 0.0125 dm3 = 0.001875 moles 

     1:1 ratio, so moles of sodium sulfate needed = 0.001875 moles 

     Volume of sodium sulfate = 0.001875 moles / 0.25 mol dm-3 = 0.0075 dm3 or 7.5 cm3 
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Answers to Activities 

 

 

Activity 8 Answers 
1.  Homologous series is a sequence of compounds with the same functional group and similar chemical  
      properties, where each successive member differs by a CH2 group 
2.  Alkanes are saturated, contain C-C single bonds. Alkenes are unsaturated, contain C=C double bond 

3.  
Methane: 

(CH4) 

 

Ethane: 
(C2H6) 

 

Propane: 
(C3H8) 

 
4.  

 
5.  C2H6 + 3½O2 → 2CO2 + 3H2O    or    2C2H6 + 7O2 → 4CO2 + 6H2O 
6.  C2H6 + 2½O2 → 2CO + 3H2O      or    2C2H6 + 5O2 → 4CO + 6H2O 

 

 
 
Activity 9 Answers 
1.  A proton (H+) donor. 
2.  A proton (H+) acceptor. 
3.  Alkalis are a special type of soluble base that releases hydroxide (OH-) ions in solution. 
4.  Use a suitable indicator such as universal indicator and observe the colours: 

Strong acids (1-2) appear red 
Weak acids (3-6) appear orange / yellow 
Weak bases (8-11) appear blue 
Strong bases (12-14 appear purple 

5. a)  HCl + NaOH     →   NaCl + H2O  
     b)  H2SO4 + Mg      →  MgSO4 + H2 
     c)  2HBr + Na2CO3 →  2NaBr + H2O + CO2 
     d)  2HCl + CaCO3   à   CaCl2 + H2O + CO2 
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Answers to Activities 

 

 

Activity 10 Answers 
1. John Newlands developed the Law of octaves; he placed the known elements in order of atomic mass. 
He noticed that every 8th element had similar reactivity, so he placed elements in a repeating pattern. 
But only known elements where included in this version of the Periodic table. Demitri Mendeleev 
included gaps for undiscovered elements and he organised the elements by their atomic mass. He also 
tried to take into consideration the chemical properties of the elements, however, some elements 
ended up in the wrong order. Henry Moseley found a more accurate way to measure atomic number 
and used this to place the elements in order of atomic/ proton number. This is the version of the 
periodic table that is still in use today.  
 

2.  All have the same number of electrons on their outer orbitals. 
3.  Reactivity increases, greater amount of electron orbitals, greater atomic radius, more electron  
      shielding therefor easier to remove the outer electron. 
4.  Lithium + oxygen → Lithium oxide 
5.  Molecules that contain 2 atoms. 
 

Challenge: The melting points rise as you go down group 7. This is because all of the molecules are 

diatomic molecules, which are simple covalent molecules. This means that they have weak 

intermolecular forces between the molecules called London forces. Going down group 7 each molecule 

has an increased number of electrons, this means stronger London forces and therefore more energy is 

required to break them. 

 

 
 

Activity 11 (A) Answers 
1.  For each part (a)–(f) correct name and one or more correct possible volumes as shown: 
 a) conical flask, 100 cm3 / 250 cm3  
 b) beaker, 100 cm3 / 250 cm3 / 500 cm3 
 c) volumetric flask, 100 cm3 / 200 cm3 / 250 cm3 
 d) test tube or boiling tube, 10 cm3 or 25 cm3 
 e) burette, 50 cm3 
 f) pipette, 10 cm3 / 25 cm3  
2. a) (gas) syringe 
 b) evaporating basin 
 c) crucible 
 d) pestle and mortar (the mortar is the bowl) 
 
 
 

Activity 11 (B) Answers 

1.  The 5 improvements: 
• Units for temperature should be included in the table headings. 

• All results should be recorded to the same number of decimal places (the resolution of the 
thermometer used), in this case 1 d.p. 

• The temperature changes are negative and so should be recorded as such, e.g. –22.1, or the 
heading should be changed to ‘Temperature decrease’ or similar. 
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Answers to Activities 

• The temperature change for Run 3 is anomalous and so should be circled, or similar, to show 
this. It is correctly not included in the calculation of the mean. 

• The mean temperature change should be stated to the same number of significant figures as the 
values from which it is calculated. 

 

2. Table for Experiment 1: 

• Units given in table heading 

• Clear description of item of which the     

mass is being recorded 
 
        Table for Experiment 2: 
  
 

 

 

 

 

 

 

 

 

 

 
 

 

 

  Mass / g 

Crucible empty  

Crucible + magnesium ribbon  

Crucible + magnesium oxide  

Time / s 
Volume of hydrogen gas produced / cm3 
0.5 mol dm–3 

HCl(aq) 
1.0 mol dm–3 

HCl(aq) 
1.5 mol dm–3 

HCl(aq) 
0    

20    

40    

60    

80    

100    

120    

140    

160    

180    

 
 

Activity 11 (C) Answers 

1.   Graph plotted with marks allocated as follows: 

• Temperature on the x-axis, volume on the y-axis. 

• Suitable scales are chosen so that the plotted points cover more than half the graph paper (i.e. 

axes do not start at 0). 

• Axes labelled with value and unit. 

• All points are plotted accurately (using the mean values) with a neat pencil cross and within 1 

square. 

2. Error bars are added to each plotted point using upper and lower values (except 80 °C, 51.0 cm3) 

 Anomalous values circled in table not included in error bars. 

3. Suitable smooth curved line of best fit drawn that passes through most of the points. 

4. As the temperature increases the volume of the gas increases (or suitable similar comparative 

statement). 

 

• Columns clearly labelled 
with units 

• Dependent variable (volume 
of hydrogen gas) across 
columns and Independent 
variable (time) down rows 

• Time starts at 0 and is in 
seconds throughout table 
(i.e. not 1 min 20 s) 


