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Preparation Work for 
A Level Chemistry
Congratulations for joining the best subject out there! 
This course will challenge you, but it is worth it, and together we can do it!
We have put together this preparation pack: it should help you to ease the transition into A level Chemistry.
As ever, keep in touch if you need help: hsu@ifieldcc.co.uk 
This work should be handed in to your teacher when you start your A level course, and will count towards your suitability for studying Chemistry at A level.

Due: Week 2

The Chemistry team – Mrs Catlow (ECa) and Miss Sumpter (HSu).

Part 1 - Topic Review
Topic 1 – Structure of the atom and periodic table
1. Complete the table below using the periodic table to help:
[image: ]
2. Define the term ​relative atomic mass ​ of an element.   
__________________________________________________________________________________________________________________________________________

3. Explain how the reactivity of group 1 changes as you go down the group.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Topic 2 – Equations and formula
1. Balance these equations: 
[image: ]
2. Determine the chemical formulae of the following ionic substances (some ions have been given to you, others you should know from GCSE)

a) [image: ]Silver nitrate = ______________
b) Ammonium hydroxide = ______________
c) Calcium chloride = ______________
d) Iron (II) sulfide = ______________
e) Sodium nitrate =______________
f) Copper sulfate =______________
g) Potassium carbonate =______________
h) Iron (III) nitrate = ______________
i) Aluminium oxide = ______________

3. For the following chemical reactions, write a word and balanced symbol equation: 
a) Neutralisation of sulfuric acid by potassium hydroxide
__________________________________________________________________
b) Thermal decomposition of copper carbonate
__________________________________________________________________
c) Combustion of ethane
__________________________________________________________________
Topic 3 – Calculations
1. Convert the following masses into grams: 
a) 0.25 kg  	_______________________________________________	 
b) 100 tonnes  ______________________________________________

2. Convert the following volumes into dm3: 
a) 100 cm3 	_______________________________________________	
b) 50 m3 	_______________________________________________

3.   Write the following numbers to the quoted number of significant figures (sig figs).
	a) 345789 to 3 sig figs = _______________________________________________

	b) 0.07896 to 3 sig figs = _______________________________________________



4. Write the following numbers in non standard form.
	a) 0.046 x 10-2 = ______________________________________________

	b) 3.575 x 105 = _______________________________________________


5. Write the following numbers in standard form.
	a) 0.000167 = _______________________________________________

	b) 34500 = ____________________________________________



1 mole = 6.02 x 1023 particles (known as Avogadro’s number) 
6. If you have 2.5 x 1021 atoms of magnesium, how many moles do you have? 
_____________________________________________________________________

From a measurement of MASS:  number of moles = mass/molar mass    
Mass MUST be measured in grams. Molar mass has units of g mol-1 
7. Calculate the number of moles present in: 
a) 2.3 g of Na ___________________________________________________________________________
b) 2.5 g of O2 ___________________________________________________________________________
8. Calculate the mass of: 
a) 0.05 moles of Cl2 ______________________________________________________________________
b) 0.125 moles of KBr ____________________________________________________________________

From a measurement of AQUEOUS VOLUME: 
number of moles = molar concentration x aqueous volume   (n  =  C  x  V )
Aqueous volume MUST be measured in dm3!  concentration has units of moldm-3 
Molar concentration (moldm-3)   x mr = mass concentration (gdm-3) 
9. Calculate the number of moles of substance present in each of the following solutions:
a) 25cm3 of 0.1 mol dm-3 HCl ______________________________________________________
b) 40cm 3 of 0.2 mol dm-3 HNO3_____________________________________________________

10. Calculate the molar concentration and the mass concentration of the following solutions:
a) 0.05 moles of HCl in 20cm3______________________________________________________
b) 0.01 moles of NaOH in 25 cm3 ___________________________________________________

[bookmark: _Hlk105751785]Chemical Equations show the ratio in which different species react in a chemical equation.  
6CO2 + 6H2O  C6H12O6 + 6O2
This equation shows that 6 moles carbon dioxide of react with 6 moles of water to make 1 mole of glucose and 6 moles of oxygen.  i.e. the ratio is 6: 6: 1: 6 
11. How many moles of glucose can you make from 0.03 moles of carbon dioxide? 
_________________________________________________________________________________________

Magnesium sulfate is one of the chemicals in detergent powder. 
magnesium carbonate + sulfuric acid → magnesium sulfate + water + carbon dioxide
                         MgCO3   +   H2SO4    →     MgSO4  +  H2O  +  CO2 
12.  The theoretical yield for this experiment is 12.0 g.  Ana dries and weighs the magnesium sulfate she makes. This is her actual yield.  Actual yield = 10.8 g.  Work out the percentage yield for Ana’s experiment. 
_________________________________________________________________________________________
_________________________________________________________________________________________
percentage yield = _____________________ 
13.   A student heats 12.41 g of hydrated sodium thiosulfate, Na2S2O3.5H2O, to remove the water of crystallisation. A white powder called anhydrous sodium thiosulfate forms. 
a) What does the term “anhydrous” mean? 
 _____________________________________________________________________________________________
 b) What is the relative formula mass (Mr) of Na2S2O3.5H2O? 
  _____________________________________________________________________________________________
_____________________________________________________________________________________________

 c) Calculate the expected mass of anhydrous sodium thiosulfate that forms. 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________



Topic 4 – Bonding
Ionic
Table salt (sodium chloride, NaCl) is our most common ionic compound. It is an exemplar of how ionic substances behave. It has a crystalline lattice structure.
1) Complete the passage below:
Atoms are neutral because they have the same number of ………………….. and ………………… .  If atoms lose or gain electrons they become electrically charged and are called ………… (they are not atoms any more).  If atoms gain electrons they become ……………….... ions, and if they lose electrons they become ………………… ions.  When a metal reacts with a non-metal, the metal atoms …………….. electrons and the non-metal atoms …………… electrons, forming an ……………….. compound. 

1) Describe the structure of sodium chloride. 
_____________________________________________________________________________________________
_____________________________________________________________________________________________

 3)   a) Explain why ionic substances have high melting and boiling points.  
 _____________________________________________________________________________________________
_____________________________________________________________________________________________

b) Explain why ionic substances can conduct electricity when molten or dissolved.  
_____________________________________________________________________________________________
_____________________________________________________________________________________________

 c) Explain why ionic substances cannot conduct electricity when solid.  
_____________________________________________________________________________________________
_____________________________________________________________________________________________
Covalent
Covalently bonded molecules are everywhere! Their simple molecular structure is crucial to your survival.
1) Circle the correct answer.   Covalent bonding occurs between:- 
 Metal - Non-metal ; Metal – Metal ; Non-metal - Non-metal 
 2) How does a covalent bond form?  _____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
 3) What are the properties of simple covalent substances such as chlorine? 
Melting point and boiling point: High/Low 
Solubility in water: Soluble/Insoluble 
Conduct electricity: Conductors/Insulators 
Bonding between molecules (intermolecular bonding): Weak/strong 
 
4) Draw dot-and-cross diagrams of the following simple molecules:- 
 Methane 					Water



[bookmark: _Hlk105751868]5) Describe and explain the difference in the boiling point of iodine compared to chlorine. 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________


Topic 5 – Inorganic chemistry
Acids and alkalis play a crucial part in our everyday lives. Indigestion caused by excess stomach acid is neutralised by alkali in Gaviscon. Our breathing is controlled by the pH of our blood. Bee stings contain formic acid, which can be neutralised by bicarbonate of soda. 
1. Complete the following sentences
[bookmark: _Hlk105751919]Acids have a pH of _______ than 7. Solutions of acids contain the _________ ion.
Alkalis have a pH of ______ than 7. Solutions of alkalis contain the _________ ion.
2. Complete the following equations
Acid + Metal → _____________ + ____________
Acid + Metal Oxide → _____________ + ____________
Acid + Metal Carbonate → _____________ + ____________+ _______________
3. What does oxidation mean? 
___________________________________________________________________
4. What does reduction mean? 
___________________________________________________________________
5.  Give an example of useful redox reactions in everyday life (there are millions!) 
___________________________________________________________________
6. Which element is oxidised and which is reduced in the reaction below? 
[image: ]
Oxidised ________________________ Reduced ________________________
7. Write the ionic equation for the following redox reaction:
copper sulfate solution reacting with magnesium to make magnesium sulfate solution and copper
___________________________________________________________________
___________________________________________________________________

Topic 6 – Organic chemistry
Organic chemistry is the chemistry of carbon compounds. Carbon forms a vast number of compounds because it can form strong covalent bonds with itself. This enables it to form long chains (up to 5000 in length) of carbon atoms, and hence an almost infinite variety of carbon compounds are known.

1. What is a homologous series?
___________________________________________________________________
2. What is the general formula for alkanes?
___________________________________________________________________
3. Deduce the molecular formula of the alkane that has 13 carbon atoms per molecule.
___________________________________________________________________
4. Give a test for alkenes.
___________________________________________________________________
___________________________________________________________________



Topic 7 – Rates of reaction
1. What is meant by rate of reaction, and give example units.
___________________________________________________________________
2. What is activation energy?
___________________________________________________________________
3. Give 4 factors that affect the rate of reaction.
___________________________________________________________________
4. Explain the effect of concentration on rate of reaction.
___________________________________________________________________
___________________________________________________________________
5. Complete the table below
	Effect:
	On collision frequency
	On collision energy
	On activation energy
	On number of successful collisions
	On rate

	Increase concentration
(liquids and gases)
	
	
	
	
	

	Increase pressure (gases)
	
	
	
	
	

	Increase temperature
	
	
	
	
	

	Add a catalyst

	
	
	
	
	



6. A student investigated how temperature affects the rate of reaction between magnesium carbonate and dilute hydrochloric acid.
(a)  Explain why the contents of the conical flask lose mass.

__________________________________________________________________
(b)  The table below shows the student’s results for hydrochloric acid at 30 °C.
	Time in seconds
	Loss of mass in grams

	0
	0.00

	20
	0.26

	40
	0.48

	60
	0.67

	80
	0.82

	100
	0.91

	120
	0.96

	140
	0.99


Describe and explain the results.
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
The figure below shows the student’s results for hydrochloric acid at 50 °C
	[image: https://ds-content.doublestruck.eu/AG_CHM/Q18S2H08_files_Q/img02.jpg]
	Determine the rate of reaction at 50 °C when the loss of mass is 0.95 g
Show your working on the Figure. Give your answer to 2 significant figures.








Rate of reaction = _______________ g/s




Part 2 - Topic Introduction
The following topics are designed to extend your knowledge of certain areas in Chemistry. Use the websites to help you answer the questions in each case.
Topic 1 – Electronic structure
The electron structure is more complex than just energy shells. The ‘shells’ can be broken down into ‘orbitals’, which are given letters: ’s’, ‘p’ and ‘d’ orbitals.
You can read about orbitals here: http://www.chemguide.co.uk/atoms/properties/atomorbs.html#top
Q1.1 Write out the electron configuration of: (write your answer in the format:  1s2, 2s2, 2p6 etc.)
a) Ca	__________________________________________
b) Al  __________________________________________
c) Cl    _________________________________________

Topic 2 – Oxidation and reduction
Oxidation is removing electrons and reduction is adding electrons. We also use the idea of oxidation number. If, in a reaction the element becomes more negative: it has been reduced, if it becomes more positive it has been oxidised.
Metals have a + oxidation state when they react. Oxygen always has an oxidation state of -2. Hydrogen has an oxidation state of +1 (except metal hydrides). The charges in a molecule must cancel.
http://www.dummies.com/how-to/content/rules-for-assigning-oxidation-numbers-to-elements.html
Examples: Sodium nitrate, NaNO3			Na +1	         3x O -2
							+1                   -6			
To cancel:                     N = +5
Q2.1 Work out the oxidation state of the underlined atom:
a) MgCO3	__________________________________________
b) MnO2	__________________________________________
[image: https://upload.wikimedia.org/wikipedia/commons/thumb/b/b2/H2O_-_2d.svg/256px-H2O_-_2d.svg.png]Topic 3 – Shapes of molecules
Have you ever wondered why your teacher drew a water molecule like this?  At A level 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://www.chemguide.co.uk/atoms/bonding/shapes.html#top
Q3.1 What is the shape and the bond angles in a molecule of methane (CH4)?
_____________________________________________________________________
_____________________________________________________________________

Topic 4 – Titrations
You will have to carry them out very precisely and be able to describe in detail how to carry out a titration.
E.g.  A 25.00cm3 sample of the unknown sulfuric acid was titrated with 0.100 moldm-3 sodium hydroxide and required exactly 27.40cm3 for neutralisation. What is the concentration of the sulfuric acid?
Step 1: the equation	2NaOH + H2SO4  Na2SO4 + 2H2O
Step 2; the ratios		      2   :   1
Step 3: how many moles of sodium hydroxide     27.40 cm3 = 0.0274 dm3        
number of moles = c  x v  = 0.100 x 0.0274 = 0.00274 moles
step 4: Using the ratio, for every 2 NaOH there are 1 H2SO4 so we must have 0.00274/2 = 0.00137 moles of H2SO4
Step 5: Calculate concentration  = moles/volume in dm3 = 0.00137/0.025 = 0.0548 moldm-3

Q4.1 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 0.25moldm-3sodium sulfate solution would be needed to precipitate all of the barium from 12.5cm3 of 0.15 moldm-3 barium nitrate?
_______________________________________________________________________________________________________________________________________________________________________________________________________________
Topic 5 – Organic functional groups
You should have come across hydrocarbons such as alkanes and alkenes. You will learn about a wide range of molecules that have had atoms added to the carbon chain. These are called functional groups, they give the molecule certain physical and chemical properties that can make them incredibly useful to us.
[image: OmniSolv® 1-Chlorobutane]Here is a menu for organic compounds: http://www.chemguide.co.uk/orgpropsmenu.html#top
Q5.1 Halogenoalkanes
What is the name of this halogenoalkane? 
_____________________________________________________________________
How could you make it from butan-1-ol?
_____________________________________________________________________
Q5.2 Aldehydes and ketones
Draw the structures of 
a) propanal 
b) propanone

Topic 6 – Acids, bases, pH
An acid can dissolve in water to produce H+ ions: at A level you will need a greater understanding of what an acid or a base is.
http://www.chemguide.co.uk/physical/acidbaseeqia/theories.html#top
http://www.chemguide.co.uk/physical/acidbaseeqia/acids.html#top

Q6.1 How does ammonia (NH3) act as a base?________________________________
Q6.2 What is the pH of a solution of 0.01 moldm-3 of the strong acid, hydrochloric acid?
_____________________________________________________________________
Part 3 - Research

Task 1 - Flip learning
Flip learning is you looking at and researching a topic before we do it in class, so that you come to the lesson with a basic knowledge, which we can then deepen.
Research these Chemistry topics, and produce a 50 word (for each topic) summary (or diagram) for each:
1. Ionisation energy

2. Use of haloalkanes and their effect on the environment

Task 2 - Research
Use your online searching abilities to see if you can find out as much about one topic as you can. Remember it you are a prospective A level chemist, you should aim to push your knowledge.

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?
2: Why is copper sulfate blue?
Copper compounds like many of the transition metal compounds have got vivid and distinctive colours – but why?
3: Aspirin
What was the history of the discovery of aspirin, how do we manufacture aspirin in a modern chemical process?
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