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2 Atomic structure

This topic describes the type, number and distribution of the fundamental particles which make up an
atom and the impact of this on some atomic properties.

Learning outcomes
Candidates should be able to:

2.1 Particles inthe atom a} identify and describe protons, neutrons and electrons in terms of their
relative charges and relative masses

b} deduce the behaviour of beamns of protons, neutrons and electrons in
electric fields

c) describe the distribution of mass and charge within an atom

d} deduce the numbers of protons, neutrons and electrans present in both
atoms and ions given proton and nucleon numbers (atomic and mass
numbers) and charge

2.2 The nucleus of the al describe the contribution of protons and neutrons to atomic nuclei in
atom terms of proton (atomic) number and nucleon {mass) number
b) distinguish between isotopes on the basis of different numbers of
neutrons present
¢l recognise and use the symbolism A for isotopes, where * is the nucleon
(mass) number and , is the proton {atomic) number

2.3 Electrons: energy a) describe the number and relative energies of the s, p and d orbitals for
levels, atomic the principal guantum numbers 1, 2 and 3 and also the 4s and 4p orbitals

orbitals, ionisation ) describe and sketch the shapes of s and p orbitals

e;trar-gy. electron c) state the electronic configuration of atoms and ions given the proton
aifinity (atomic) number and charge, using the convention 1s2s’2p®, etc.

d) (i) explain and use the term ionisation energy
(i) explain the factors influencing the ionisation energies of elements

(i) explain the trends in ionisation energies across a period and down a
group of the Periodic Table (see also Section 9.1)

e) deduce the electronic configurations of elements from successive
ionisation energy data

f) interpret successive ionisation energy data of an element in terms of the
position of that element within the Periodic Table

g) explain and use the term electron affinity
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Atomic 'Sfruefuce

Sub atomic particles and their

properties
Parti '
ticles Relative meas Relative charge
Proton 1 +1
neutron 1 0

electr —L
on 1840 of the meas of proton -1

!Behavior qf proton electrons an of ablative
IN an ablative field an magnetic field

In an electric or magnetic field electron are
deflected towards positive pole when proton
are deflected towards negative pole while
neutrons do not deflect as they carry no charge

‘Electronic configuration

a) The arrangement of electrons in different
shells and sub shells is called of electronic configuration. |
b) Electrons are arranged in different shells and sub shells |
adding to the increasing order of their energy.
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