The Nuclear Atom(P
· Understand that an atom is made up of protons, neutrons and electrons
· Define mass number, atomic number and isotope
· Work out the numbers of protons, neutrons and electrons in atom and ions
· The properties of isotope
· Relative atomic masses and abundances of isotopes
· A mass spectrometer can be used to determine the isotopic composition of a sample

Understandings
· Atoms contain a positively charged dense nucleus composed of protons and neutrons 
· Protons + neutron=Relative atomic mass
· Number of protons=Atomic number
· The number of neutrons can be different which gives rise to different isoto[es
· Neutrons only help to stabilise the nucleus
· Number of electrons can change during a chemical reaction an atoms gain or lose electrons to form different ions
· Protons and neutron are known as nucleons and are present in the nucleus of an atom[image: ]
· Thomson’s ‘Plum Pudding’ Model-The discovery of electrons → Ernest Rutherford’s the Gold Foil Experiment-The discovery of the nuclear Atom → Isotope discovery 
· The relative masses and relative charges of the subatomic particles 
· Protons and neutrons have the same mass
· Which is about 2000 times larger than the mass of an electron
· Neutrons-no charge/neutral
· Protons-Positively charged
· Electrons-Negatively charged
· The mass of electron is generally considered to be negligible

· Negatively charged electrons occupy the space outside the nucleus
· Electrons have a negative charge, occupy space outside the nucleus and are responsible for an atom's volume

· The mass spectrometer is used to determine the relative atomic mass of an element  from its isotopic composition-The results of a spectrometer may be presented graphically as a ‘Spectrogram
· The ratio of each type of isotope to each other is called the ‘natural abundance’[image: ]
· Isotopes differ in physical properties that depend on mass such as density, rate of diffusion etc. This difference is very significant for the isotopes of hydrogen because deuterium has twice the mass of the more abundant, as isotopes have the same electron arrangement they have the same chemical properties
· Definition-Isotopes:
· Atoms with the same number of protons with a different number of neutrons
· Atoms of the same element with different masses

Applications and skills
· Atomic number → Z
· Mass number(protons+neutrons)  → A
· Definition-Isotopes are atoms with the same atomic number but with different mass numbers. They have the same number of protons but different number of neutrons

· Calculations involving non-integer relative atomic masses abundance of isotopes from given data, including mass spectra
· Definition-Relative atomic mass of an element is the average mass of an atom according to the relative abundances of its isotopes on a scale where the mass of atom is 12 exactly
· For a molecule, the peak with the largest mass represents the molecular parent ion and its mass gives the relative molecular mass (M) of the compound
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* The mass spectrometer measure the ‘mass to charge’ ratio of the atoms
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