
This section builds on the work of Particles and radiation to link the properties of the nucleus to 
the production of nuclear power through the characteristics of the nucleus, the properties of 
unstable nuclei, and the link between energy and mass. Students should become aware of the 
physics that underpins nuclear energy production and also of the impact that it can have on 
society. 

VOCABULARY; activity, decay, fission, fusion, 
half life, nuclear, isotope, decay constant, 
exponential

Year 13 Physics Spring Term (Teacher 1)

TUDOR HABITS AND VALUES: Show grit and 
courage as you attempt increasingly complex 
calculations using various formulae and units to 
solve challenging questions.

Radiation

Physics

Radioactive Decay
Determination of half 

life from graphical 
decay data

Random Nature of 
decay and probability 

of decay

Discovering and 
proving nuclear radius

Qualitative study of 
the Rutherford 

model. Quantitative 
proof using De Broglie 

wavelength

Radiation
Properties of the three 

types of nuclear 
radiation. Experimental 

identification using 
simple absorption 

experiments

Nuclear Instability
How can we predict if 
an isotope is an alpha, 

beta or positron 
emitter?  Graph of N 
against Z for stable 
and unstable nuclei

Uses of Radiation
Applications and uses 

of radiation and 
measuring impact, eg
storage of radioactive 

waste.

.

Safety Aspects
What is the balance 
between benefit and 
risk when it comes to 
using radiation and 

nuclear fission?

Mass and Energy
We finally get to grips 

with E=mc2.

Simple calculations 
involving mass 
difference and 
binding energy

Induced Fission
Inside the nuclear 

reactor and how we 
can prevent a disaster 

like Chernobyl 
happening ever again

Fission and Fusion 
Reactions

Fission and fusion 
processes and 

calculating the energy 
released in such 

events


