
A Level Chemistry Summer Task 2021 
 

Name: _______________________________________ 
 
There are a number of key skills that underpin being successful at A Level Chemistry. You need to master them 
before you start the A level course.  
 

1. Writing formulae 
If you are serious about A level Chemistry you must be able to write a formula without hesitation. It is one of the 
most important skills for you to master. Some common ions you need to be able to work out & complex ions to 
you to learn: 
 

 
 
This is basic GCSE chemistry, but you must be completely confident in it. Here is a help video: 
https://www.youtube.com/watch?v=tV8Cv2x0SD0 
 
TASK 1A – WRITING FORMULAS OF IONIC COMPOUNDS 
 

1) silver bromide ............................... 9) lead (II) oxide ..................................... 

2) sodium carbonate ..................................... 10) sodium phosphate .................................... 

3) potassium oxide ..................................... 11) zinc hydrogencarbonate ..................................... 

4) iron (III) oxide ..................................... 12) ammonium sulphate ..................................... 

5) chromium (III) chloride ..................................... 13) gallium hydroxide ..................................... 

6) calcium hydroxide ..................................... 14) strontium selenide ..................................... 

7) aluminium nitrate .................................... 15) radium sulfate .................................... 

8) sodium sulfate ..................................... 16) sodium nitride .................................... 
 
 
 
 
 

https://www.youtube.com/watch?v=tV8Cv2x0SD0


TASK 1B – WRITING FORMULAS OF DIFFERENT TYPES OF COMPOUNDS 
        
1) lead (IV) oxide .............................. 11) barium hydroxide .............................. 

2) copper .............................. 12) tin (IV) chloride .............................. 

3) sodium .............................. 13) silver nitrate .............................. 

4) ammonium chloride .............................. 14) iodine .............................. 

5) ammonia .............................. 15) nickel .............................. 

6) sulfur .............................. 16) hydrogen sulfide .............................. 

7) sulfuric acid .............................. 17) titanium (IV) oxide .............................. 

8) neon .............................. 18) lead .............................. 
 

2. Balancing equations 
 
For GCSE you should have been able to balance chemical equations. However, at A level, you will often need to: 

 
• work out the formulas yourselves 

 
• work out what is made (so you need to know some basic general equations) 

 
• for reactions involving ions in solution, write ionic equations 

 
Here is a link to a video to help you balance equations, but this is something you should already be able to do – 
these tasks build on the basic skills by linking them to knowledge you have about reactions, mainly from GCSE 
still. 
https://www.youtube.com/watch?v=yA3TZJ2em6g 

 
Some general reactions you should know, most you have covered at GCSE: 

 

General Reaction Examples 
  

substance + oxygen → oxides 2 Mg + O2 → 2 MgO 

 2 H2S + 3 O2 → 2 H2O + 2 SO2 

 C3H8 + 5 O2 → 3 CO2 + 4 H2O 
  

metal + water → metal hydroxide + hydrogen 2 Na + 2 H2O → 2 NaOH + H2 
  

metal + acid → salt + hydrogen Mg + 2 HCl → MgCl2 + H2 
  

oxide + acid → salt + water MgO + 2 HNO3 → Mg(NO3)2 + H2O 
  

hydroxide + acid → salt + water 2 NaOH + H2SO4 → Na2SO4 + H2O 
  

carbonate + acid → salt + water + carbon dioxide CuCO3 + 2 HCl → CuCl2 + H2O + CO2 
  

hydrogencarbonate + acid → salt + water + carbon dioxide KHCO3 + HCl → KCl + H2O + CO2 
  

ammonia + acid → ammonium salt NH3 + HCl → NH4Cl 
  

metal carbonate → metal oxide + carbon dioxide  
(on heating – thermal decomposition) CaCO3 → CaO + CO2 

  

 

https://www.youtube.com/watch?v=yA3TZJ2em6g


 
TASK 2A – WRITING BALANCED EQUATIONS - BASIC 

1)    Balance the following equations.  

a) Mg       +        HNO3   →        Mg(NO3)2                  +      H2 

b) CuCl2 + NaOH     →           Cu(OH)2 +              NaCl 

c) SO2  + O2          →              SO3  

d) C4H10 +              O2              →            CO2   +                H2O 
 
2)    Write balanced symbol equations for the following reactions – yes you need to use formula, so 
use what you learned in task 1 to help you. 
 

a) sodium + oxygen → sodium oxide 
 
 
 
b) aluminium + chlorine → aluminium chloride 
 
 
 
c) calcium + hydrochloric acid → calcium chloride + hydrogen 
 
 
 

d) ammonia + sulphuric acid → ammonium sulphate 
 
 
 
TASK 2B – WRITING BALANCED EQUATIONS – MORE DIFFICULT 
 
Write balanced equations for the following reactions. Now you have to work out the products and then write 
them correctly as formula before you can balance. You can use the table above of common reactions 
 
1) burning aluminium in oxygen 

 
 
 

2) burning hexane (C6H14) in oxygen 
 
 
 

 
3) reaction of lithium with water 

 
 
 

 
4) reaction of calcium carbonate with nitric acid 

 
 
 

 
5) thermal decomposition of lithium carbonate 

 
 



 
 

3. Ionic equations 

When an ionic substance dissolves in water, the positive and negative ions separate and become hydrated (they 
interact with water molecules rather than each other). For example, a solution of sodium chloride could also be 
described as a mixture of hydrated sodium ions and hydrated chloride ions in water. 

 
In reactions involving ionic compounds dissolved in water, some of the ions may not be involved in the reaction. 
These are called spectator ions. For such reactions, we can write an ionic equation that only shows the species 
that are involved in the reaction. 

 
Simple examples are equations for which ionic equations can 
 
Reactions of acids:  

Common ionic equations are:  acid + hydroxide H+(aq) + OH-(aq) → H2O(l) 

   acid + carbonate 2 H+(aq) + CO3
2-(aq) → H2O(l) + CO2(g) 

   acid + hydrogencarbonate H+(aq) + HCO3
-(aq) → H2O(l) + CO2(g) 

   acid + ammonia H+(aq) + NH3(aq) → NH4
+(aq) 

 
 
We can even use these ionic equations to work out the ratio in which acids react without writing any equation. 
 
For example, in the reaction of H2SO4(aq) with NaOH(aq) we know that one lot of H2SO4 contains two lots of H+ 
ions. As H+ ions react with OH- ions in the ratio 1:1 [H+(aq) + OH-(aq) → H2O(l)] we know that we need two lots of 
NaOH to provide two lots of OH- ions to react with the two lots of H+ ions. Therefore, one lot of H2SO4 reacts with 
two lots of NaOH, i.e. the reacting ratio of H2SO4 : NaOH = 1:2 
 
TASK 3 – WRITING IONIC EQUATIONS 
 
1) Write ionic equations for each of the following reactions.  

(Help video: https://www.youtube.com/watch?v=UDCEXv8GjbA) 
 

a) Ca(NO3)2(aq) + 2Na(s)  2NaNO3(aq) + Ca(s) 
 
 
 

b) Na2CO3(aq) + 2K(s)  K2CO3(aq) + 2Na(s) 
 
 
 

c) FeSO4(aq) + Zn(s)  ZnSO4(aq) + Fe(s) 
 
 
 

d) Fe2(SO4)3 + 3Zn(s)  3ZnSO4(aq) + 2Fe (s) 
 
 
 

e) 2HCl(aq) + Fe(s)  FeCl2(aq) + H2(g) 
 
 
 

f) 2HNO3(aq) + Mg(s)  Mg(NO3)2(aq) + H2(g)  
 
 

https://www.youtube.com/watch?v=UDCEXv8GjbA


 
Extension 

i. Zinc(s) + copper(II) sulphate(aq)  zinc sulphate(aq) + copper(s) 
 
 
 

ii. Calcium nitrate(aq) + potassium(s)  potassium nitrate(aq) + calcium(s) 
 
 
 

iii. lithium sulphate(aq)  + sodium(s)  
 
 
 

4. Atomic Orbitals 
 
At GCSE 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). 

 

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. 

 
TASK 4A – WRITING NOTES ON ATOMIC ORBITALS: 
 
Both Task 4A & 4B will need you to use this website: 

https://www.chemguide.co.uk/atoms/properties/atomorbs.html 

 
Make brief notes (not copying the whole thing out) on these – max 1 side of A4: 

1. What is an atomic orbital 

2. Fitting electrons into orbitals 

 
TASK 4B – TRUE OR FALSE ORBITALS UNDERSTANDING CHECK 
 
In each of these questions, all you have to do is decide whether the statement(s) in the question are true or false. 
If there is more than one statement in a given question, all the statements have to be true for you to give the 
answer “true”. 
 
If you aren't sure of the answer to a question, don't guess. Leave it out, and count it as wrong when you check 
your answers. Just because you happened to guess something right doesn't mean that you understand it – and 
that's what you are trying to check. 
 

1. The circles in this simple diagram for the electronic structure of silicon show energy levels. The further the 
circle is from the nucleus, the higher the energy of the electrons. 

 
2. Because of the Heisenberg Uncertainty Principle, it is impossible to know exactly what an electron is 

doing in an atom. All we know is what its energy is and where it is likely to be found a certain percentage 
(say, 95%) of the time. We call this region of space an orbital. 

 
3. The diagram on the right gives an impression of the electron density around the nucleus in a 1s orbital. 

 
4. Each orbital can hold two electrons. 

 
5. In the second level of a silicon atom (above right), the eight electrons are in a 2s orbital and 3 separate 2p 

orbitals. 

https://www.chemguide.co.uk/atoms/properties/atomorbs.html


 
6. A 2p orbital has a shape similar to the diagram on the right. Each electron in a 2p orbital is doing a figure-

of-eight loop around the nucleus. 
 

7. At the 1 level, there is only a 1s orbital. At the two level, there is a 2s orbital as well as 3 separate 2p 
orbitals. At the 3 level there is the possibility of a 3s, three separate 3p and 5 separate 3d orbitals. That 
means that the 3 level could hold a total of 18 electrons. 

 
8. When you work out the electronic structure of an atom by building it up using the Aufbau Principle, you 

fill lower energy orbitals before you fill higher energy ones. The order of filling for the atoms up to 
calcium is 1s, 2s, 2p, 3s, 3p, 4s. The 3d level doesn't fill with electrons until after the 4s level is full. That 
means that the detailed electronic structure of calcium (atomic 

9. number 20) would be 1s2 2s2 2px2 2py2 2pz2 3s2 3px2 3py2 3pz2 4s2. 
 
 
Once you have completed this task, go back to the website & scroll to the “questions to check your understanding 
box” at the bottom of the screen and check your answers. Go back & check any that you have wrong & make sure 
that your notes are updated accordingly. 
 
 



5. Required Practicals 
 
At A level you will need to build on your practical skills from GCSE and become more independent in researching 
your practical, recording the results and analysing them. At your induction lesson you recorded results from the 
practical you did. Now you need to analyse, evaluate & answer questions on that practical. (Attach or re-draw 
your results table in the space at the end of the booklet). If for some reason you lost your results or could not 
attend the induction day, use the sample results given at the end to complete the analysis, evaluation & 
questions.  
 
Calculations are fundamental to interpreting experimental data, so you must be confident in using them. If you 
struggled with chemistry calculations for your GCSE, you have the opportunity to focus on them independently 
over the summer to secure your understanding. It is a minimum requirement that you are able to carry out 
reacting mass & limiting reagent calculations. 
 
Induction practical: 
As part of induction you would completed this experiment.  If for some reason you were not able to attend, or 
you would like to refresh your memory watch the video of the practical and use the sample results given to 
complete the task. 
 
https://www.youtube.com/watch?v=Hc1lbzNhWzA 

 

TASK 5A - Analysis questions 

You will need to use your knowledge of reacting mass calculations from GCSE using the balanced equation and 

the formula: Mass = Mr x moles 

 

As a minimum you need to complete analysis questions 4, 5 & 6 on the practical sheet from the induction 

lesson or at the end of this pack. 

 

You should attempt question 7, this is beyond the scope of GCSE reacting mass calculations, but you should be 

able to give a good attempt. 

 

TASK 5B - Evaluation questions – extension – questions 8-10 

 

You will need to use 2 new formulae to help you with this section.  

 

At GCSE you learnt that every measurement has some inherent uncertainty and that was +/- half the range.  The 

% uncertainty for each reading can be calculated at A level as: 

 

Percentage     =      uncertainty of the equipment  x100  %    (this value is given to you)  

uncertainty                       amount you measured                     (this will be from your experiment) 

 

The % experimental error is the difference between your results and the known value. The formula used is: 

 

% Experimental error = (experimental value – known value)   x100 % 

                                                     known value 

 

You will need to compare these values to be able to answer Q10. 

 

 

 

 

 

https://www.youtube.com/watch?v=Hc1lbzNhWzA


Sample results if you were not able to attend induction lessons or you did not get results for some reason. 

 

 
 
 
See next sheet for practical instructions which you can follow using the video link above and the questions follow 
the method. 



 
 
 

Aim Epsom salt have many uses, including use as bath salts (to relax muscles), 
as  a  laxative  and  as   a   plant  nutrient. Epsom  salt  contains  hydrated 
magnesium sulfate which has the formula MgSO4.xH2O. 

 
The aim of this experiment is to find the value of x in hydrated 
magnesium sulfate. 

 

Principle You are going to heat a sample of MgSO4.xH2O which will cause the 
compound to lose the water of crystallisation. By knowing the 
mass of the original sample and the mass of water lost, you will 
be able to work out n. 

 
The experiment uses the principle of “heating to constant 
mass”. Once the reaction finishes, the mass will stop decreasing 
as no more water is lost. The sample is heated and weighed from 
time to time until the mass stays the same. 

MgSO4.xH2O ⇒ MgSO4 + x H2O 
 

Method When using the balance: 

 use the same balance each time; 

 place the boiling tube in the beaker on the balance; 

 carry the tube with a test tube holder; 

 take great care when carrying the hot tube. 
 

1) Find the mass of an empty boiling tube. Record this and all other masses in a suitable table. 

2) Place about 2 cm depth of hydrated magnesium sulphate in the boiling tube and find the 
mass. 

3) Heat the tube to constant mass (use test tube holders to hold the tube). given Clearly, if 
steam is still being off from the tube, there is still water of crystallisation to be lost. 

 

Analysis 4) Calculate the moles of MgSO4 at the end. 

5) Use your answer to (4) to calculate the moles of MgSO4.xH2O at the start. 

6) Use your answer to (5) and the mass of MgSO4.xH2O at the star to find its relative formula 
mass. 

7) Find the value of x. 
 

Evaluation 8)   The balance used could accurately record mass to the nearest 0.01 g (uncertainty in each  
                    reading is 0.005 g).  Using the lowest mass measured with the balance, find the maximum  
                               apparatus uncertainty for this experiment. 

9) Give that the relative formula mass is 246.4, calculate your percentage experimental error 
using your value from question (6). 

10) Explain whether your result for the relative formula mass of hydrated magnesium sulfate is 
accurate. 

 

 

AS PRACTICAL 1 

Water of crystallisation (Instructions) 


