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Year group 

 

13FM 

Autumn Term 1 Autumn Term 2 Spring Term 1 Spring Term 2 Summer Term 1 Summer Term 2 

Topic 

Name 

 

Topic Key 

Concepts/K

nowledge 

 

 

Complex numbers 

 Know and use z = 
reiθ = r(cos θ + 
i sin  θ) 

 De Moivre’s 
theorem 

 The nth roots of z 
= reiθ and complex 
roots of unity 

 
Further algebra and 
functions (series) 

 Method of 
differences 

 Maclaurin series 
 
Geometric and 
negative binomial 
distributions 

 The geometric 
distribution, its 
mean and 
variance 

 The negative 
binomial 
distribution, its 
mean and 
variance 

 
 
Momentum and 
impulse  

 Momentum as a 
vector (i, j 
problems) 

Further calculus 

 Improper integrals 

 Mean value of a 
function 

 Integrate using 
partial fractions 

 Differentiate 
inverse 
trigonometric 
functions and 
integrate using 
trigonometric 
substitutions 

 Further volumes 
of revolutions 

 
Hypothesis testing 

 Hypothesis test 
for the parameter 
p of a geometric 
distribution 

 
The Central Limit 
Theorem  

 Applications of the 
Central Limit 
Theorem 

 
Elastic strings and 
springs and elastic 
energy 

 Hooke’s law and 
definition of 
modulus of 
elasticity. 
Derivation of 

Polar coordinates 

 Convert between 
Cartesian and 
polar and sketch 
r(θ)  

 Area enclosed by 
a polar curve 

 
Chi squared tests  

 Chi squared tests 
 
Elastic strings and 
springs and elastic 
energy 

 Problem solving: 
equilibrium and 
using the work-
energy principle 

Hyperbolic functions 

 sinh x, cosh x, 
tanh x and their 
inverses 

 Logarithmic forms 
of the inverse 
hyperbolic 
functions and 
integrate functions 

of the form (𝑥2 +

 𝑎2)− 
1

2 and (𝑥2 −

 𝑎2)− 
1

2 

  
Probability 
generating functions  

 Definitions, 
derivations, 
applications and 
use to find the 
mean and 
variance 

 Use of the 
probability 
generating 
function for the 
negative binomial, 
geometric, 
binomial and 
Poisson 
distributions 

 Probability 
generating 
function of the 
sum of 

Differential 
equations  

 Integrating factors 
to solve first order 
differential 
equations 

 Second order 
differential 
equations of the 
form y′′ + ay′ + by 
= f(x)  

 Modelling 
 
Quality of tests 

 Type I and Type II 
errors 

 The size and 
power of a test 

 The power 
function 

 
Elastic collisions in 
two dimensions 

 Oblique impact of 
two smooth 
spheres of equal 
radius 

Focus on revision for 
A-Level examinations 
 
 



 

 Impulse-
momentum 
principle in vector 
form 

 

elastic potential 
energy formula. 

independent 
random variables 

 
Elastic collisions in 
two dimensions 

 Oblique impact of 
a smooth sphere 
with a fixed 
surface  
Successive 
oblique impacts of 
a sphere with 
smooth plane 
surfaces 

Extra-

Curricular 

opportunit

ies 

 

      

Opportunit

ies to 

develop 

the whole 

student  

(Ricky R’s) 

 

 

      

 


