
A level Chemistry Transition Booklet 

Section 1: Atomic Structure 

Our knowledge of the atom has changed over the last 200 

years. Through investigations and new scientific technology, 

we have discovered more details about the atom. 

Dalton: Solid sphere 

Thompson: plum-pudding model (positive and negative 

charges. 

Rutherford: Positive nucleus with electrons around it. 

Bohr: Electrons in energy levels 

Schrodinger: electrons in clouds (probable areas rather than 

rings). 

 

 

 

 

 

 

 

 

 

 

 

This is the atomic model we are familiar with; protons and 

neutrons are found in the nucleus and electrons in shells.  

Mass Number = Number of protons and neutrons 

Atomic number = Number of protons 

Note: the charge on an atom is zero, as the protons and 

electron charges cancel out. This means there are the 

same amount of protons as neutrons. 

 

 

 

 

 



 

To calculate the numbers of subatomic particles in an atom use its atomic number and mass 

number: 

 number of protons = atomic number 

 number of electrons = atomic number 

 number of neutrons = mass number - atomic number 

Isotopes: Atoms of the same element with a different atomic mass. This means the atoms have the 

same number of protons and electrons but a different number of neutrons. 

The relative atomic mass (Ar) of an element is the weighted average of the relative atomic 

masses of the isotopes in the element. This is why on the periodic table, some of the atomic 

masses are shown as decimals. 

To work out relative atomic mass: 

 



 

Electronic Structure 

At GCSE, you learn the rule that electron shells can only hold a certain number of electrons. 1st 

Shell holds 2, and the next three hold 8. However at a-level we learn that it is more complex than 

this. Each “shell” is made up of different sub-shells called s, p, d and f (see first diagram below). S 

shells are made of 1 orbital, p are made up of 3 orbitals, d are made up of 5 orbitals and f and 

made up of 7 orbitals. Each orbital can only hold a pair of electrons. Periodic table is split into the s, 

p, d and f blocks (see second diagram below). 

 



 

So why do we teach you 2,8,8,8 at gcse?  

Well we know that the period tells us the number of shells, so in the first period we can see there is 

only a 1s orbital. This means there is 2 electrons. 

In the second period, we have 2s and 2p. The s orbital holds two electrons, and the p is made up of 

3 orbitals, each holding 2 so 6 electrons. 6 + 2 is 8.  

This is the same for the 3rd period, 3s and and 3p, so 2 + (3x2) = 8.  

If we looked at the 4th period it is made up of 4s, 3d and 4p. 4s is one orbital so 2 electrons, 3d is 5 

orbitals so 10 electrons and 4p is 3 orbitals which is 6. So the 4th “shell” holds 18 electrons. 

Filling shells  

Just like at GCSE, you must fill the lowest orbital before moving onto the next. The order is:1s, 2s, 

2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 5f, 6d, 7p, 8s. 

Note: you only need to know the order in red! 

So let’s take an example, oxygen. Oxygen has 8 electrons. 1s will hold 2, 2s will hold 2 and 2p will 

hold 4. So we write 1s2, 2s2, 2p4. The first number and letter tell us the orbital, the last number (in 

red) tells us the number of electrons in that orbital. 

 

 



You are not expected to draw the orbitals to show the electronic configuration, however you will be 

expected to show it in three ways: 

1. Subshell notation: 1s2, 2s2, 2p6, 3s2, 3p4 

2. Short-hand subshell notation: rather than writing the whole thing we can pick the nearest noble 

gas, in this case 1s2 2s2 2p6 = argon = [Ar]. We can then write the remaining subshells, [Ar] 

3s2, 3p4. 

3. Energy diagrams, (electrons in boxes): each box represents an orbital, lowest energy subshell 

at the bottom, highest energy subshell at the top. There are three rules for filling orbitals.  



 
 

 

 

 

 

 

 

 

 



Section 2: Amount of Substance  

Moles 

A mole of a substance contains 602 204 500 000 000 000 000 000 particles. This number is 

shortened to 6.02 X 1023 also known as Avagadro’s Constant. The SI unit is mol.  

The mass of one mole of a substance is its atomic mass (which we find in the periodic table). For 

example magnesium has an atomic mass of 24, therefore 1 mole of magnesium weighs 24 grams.  

You can calculate the number of moles of a substance using the equation: 

 

 

 

 

 

 

 

 

 

 



Moles and Concentration 

 

 

 

 

 

 

 

 



Gases and the mole 

Ideal Gas Equation 

 

You could be asked to rearrange this in any way!  

Unit conversions 

Pressure (KPa to Pa) = multiply by 1000 e.g. 1KPa = 1000Pa 

Temperature (Celcius to Kelvin) = add 273 e.g. 20C = 293K 

Volume = 1m3 is 1X106 cm3 and 1m3 is 1X103 dm3   
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