
 

Maths Y13 Curriculum Core Pure 
Dates Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 (year 2) 

Focus i. Hyperbolic 
Functions  

ii. Polar 
Coordinates 

i. Further Algebra 
and Functions 

ii. Further Calculus 
A 

i. Further Calculus 
B 

i. Differential 
Equations 

Revision Summer 

Key 
Knowledge 
and 
understandin
g 
 
Prior 
knowledge: 
Maths topics 
already 
taught at 
KS4 listed at 
end of this 
document 

Understand the 
definitions of hyperbolic 
functions sinh 𝑥, cosh 𝑥 

and tanh 𝑥, including 
their domains and 
ranges, and be able to 
sketch their graphs. 
Differentiate and 
integrate hyperbolic 
functions. 
Understand and be able 
to use the definitions of 
the inverse hyperbolic 
functions and their 
domains and ranges. 
Derive and use the 
logarithmic forms of the 
inverse hyperbolic 
functions. 
Integrate functions of 
the form (𝑥2  +𝑎2 )-1/2 
and (𝑥2 −𝑎2 )-1/2 and be 
able to choose 
substitutions to integrate 
associated functions. 
Understand and use 
polar coordinates and 
be able to convert 
between polar and 
Cartesian coordinates. 

Understand and use the 
method of differences for 
summation of series 
including use of partial 
fractions. 
Find the Maclaurin series 
of a function including the 
general term. 
Recognise and use the 
Maclaurin series for ex , 
ln(1+𝑥), sin𝑥, cos𝑥 and 
(1+𝑥)n and be aware of 

the range of values of 𝑥 
for which they are valid 
(proof not required). 
Derive formula for and 
calculate volumes of 
revolution 
Evaluate improper 
integrals where either the 
integrand is undefined at 
a value in the range of 
integration or the range of 
integration extends to 
infinity. 
Understand and evaluate 
the mean value of a 
function. 
Integrate using partial 
fractions. 

Derive formula for and 
calculate volumes of 
revolution 
Evaluate improper 
integrals where either the 
integrand is undefined at 
a value in the range of 
integration or the range 
of integration extends to 
infinity. 
Understand and evaluate 
the mean value of a 
function. 
Integrate using partial 
fractions. 
Differentiate inverse 
trigonometric functions. 
Integrate functions being 
able to choose 
trigonometric 
substitutions to integrate 
associated functions 

Find and use an 
integrating factor to solve 
differential equations of 
form d𝑦d𝑥+𝑃(𝑥)𝑦=𝑄(𝑥) 
and recognise when it is 
appropriate to do so. 
Find both general and 
particular solutions to 
differential equations. 
Use differential equations 
in modelling in kinematics 
and in other contexts. 
Solve differential 
equations of form 
𝑦″+𝑎𝑦′+𝑏𝑦=0, where 𝑎 

and 𝑏 are constants, by 
using the auxiliary 
equation. 
Solve differential 
equations of form 
𝑦″+𝑎𝑦′+𝑏𝑦=f(𝑥), where 𝑎 
and 𝑏 are constants, by 
solving the homogeneous 
case and adding a 
particular integral to the 
complementary function 
(in cases where f(𝑥) is a 
polynomial, exponential 
or trigonometric function). 
Understand and use the 
relationship between the 

  



Sketch curves with 𝑟 
given as a function of 𝜃, 
including use of 
trigonometric functions. 
Find the area enclosed 
by a polar curve. 

Differentiate inverse 
trigonometric functions. 
Integrate functions being 
able to choose 
trigonometric substitutions 
to integrate associated 
functions 

cases when the 
discriminant of the 
auxiliary equation is 
positive, zero and 
negative and the form of 
solution of the differential 
equation. 
Solve the equation for 
simple harmonic motion 
𝑥¨=−𝜔2𝑥 and relate the 
solution to the motion. 
Model damped 
oscillations using second 
order differential 
equations and interpret 
their solutions. 
Analyse and interpret 
models of situations with 
one independent variable 
and two dependent 
variables as a pair of 
coupled first order 
simultaneous equations 
and be able to solve 
them, for example 
predator-prey models. 

Key Skills 
 
Prior 
knowledge: 
Maths topics 
already 
taught at 
KS4 listed at 
end of this 
document 
 

know the definitions of 
sinh𝑥, cosh𝑥 and tanh𝑥, 
including their domains 
and ranges; 
be able to sketch 
graphs of the hyperbolic 
functions; 
be able to differentiate 
and integrate the 
hyperbolic functions and 
know the standard 
results; 
understand and be able 
to use the inverse 
hyperbolic functions, 
including domains and 
ranges. 

be able to use the method 
of differences to sum 
simple finite series. 
be able to find and use 
higher derivatives of 
functions; 
know how to express 
functions as an infinite 
series in ascending 
powers using Maclaurin’s 
expansion; 
be able to find the series 
expansion of composite 
functions. 
understand and be able 
to evaluate the mean 
value of a function. 

understand and be able 
to evaluate the mean 
value of a function. 
be able to integrate 
functions which can be 
split into partial fractions 
up to denominators with 
quadratic factors. 
be able to differentiate 
inverse trigonometric 
functions such as 
1/2arctan𝑥2 

know how to integrate 
functions of the form  
(𝑎2 −𝑥2 )-1/2 and (𝑎2 −𝑥2 )-1 
and be able to choose 
trigonometric 

be able to identify the 
form of first order 
differential equations that 
can be solved by an 
integrating factor and 
carry out the solution; 
be able to find general 
and particular solutions of 
differential equations of 
this form. 
be able to solve second 
order differential 
equations of the form 
𝑦″+𝑎𝑦′+𝑏𝑦=f(𝑥) where f(𝑥) 
is a polynomial, 
exponential or 
trigonometric function; 

  
 



be able to derive, use 
and know the 
logarithmic forms of the 
inverse hyperbolic 
functions. 
understand and be able 
to use polar coordinates 
and be able to convert 
between polar and 
Cartesian coordinates; 
know how to sketch 
standard polar curves. 
be able to find tangents 
parallel and 
perpendicular to the 
initial line; 
be able to find 
(compound) areas 
under polar graphs 
using the formula  
1/2∫𝑟2 d𝜃 

be able to integrate 
functions which can be 
split into partial fractions 
up to denominators with 
quadratic factors. 
be able to differentiate 
inverse trigonometric 
functions such as 
1/2arctan𝑥2 

know how to integrate 
functions of the form  
(𝑎2 −𝑥2 )-1/2 and (𝑎2 −𝑥2 )-1 
and be able to choose 
trigonometric 
substitutions to integrate 
associated functions. 
be able to derive 
formulae for and 
calculate volumes of 
revolution about both the 
𝑥 and 𝑦-axes. 
know how to deal with 
infinity as a limit of a 
definite integral; 
be able to integrate 
functions across limits 
which include values 
when the function is 
undefined i.e. deal with 
discontinuous integrands. 

substitutions to integrate 
associated functions. 
be able to derive 
formulae for and 
calculate volumes of 
revolution about both the 
𝑥 and 𝑦-axes. 
 

be able to find general 
and particular solutions of 
second order differential 
equations of this form. 
be able to use differential 
equations in modelling in 
kinematics and in other 
contexts; 
be able to solve the 
equation for simple 
harmonic motion 𝑥¨=−𝜔2𝑥 
and relate the solution to 
the motion; 
be able to model damped 
oscillations using second 
order differential 
equations and interpret 
their solutions. 

Assessment 
Title  

End of Half Term 
Assessment 

End of Term Assessment End of Half term 
Assessment 

End of Term Assessment End of Half Term 
Assessment 

PPE 2020 
AS Maths 

Ongoing 
assessment 

GEM task at the end of 
every three week 
period. 
Students green pen 
mark.  
Teacher provides 
feedback (addressing 
misconceptions). 
 

GEM task at the end of 
every three week period. 
Students green pen mark.  
Teacher provides 
feedback (addressing 
misconceptions). 
 
End of topic assessment 

GEM task at the end of 
every three week period. 
Students green pen 
mark.  
Teacher provides 
feedback (addressing 
misconceptions). 
 
End of topic assessment 

GEM task at the end of 
every three week period. 
Students green pen mark.  
Teacher provides 
feedback (addressing 
misconceptions). 
 
End of topic assessment 

GEM task at the end of 
every three week period. 
Students green pen 
mark.  
Teacher provides 
feedback (addressing 
misconceptions). 
 
End of topic assessment 

GEM task at the end of 
every three week period. 
Students green pen mark.  
Teacher provides feedback 
(addressing 
misconceptions). 
 
End of topic assessment 



End of topic 
assessment 

Homework 
 
 
 

Linked to Books or 
Worksheets Created 

Linked to Books or 
Worksheets Created 

Linked to Books or 
Worksheets Created 

Linked to Books or 
Worksheets Created 

Linked to Books or 
Worksheets Created 

Linked to Books or 
Worksheets Created 

Links to 
GCSE 
And AS 
Pure and 
Further 
Maths 
 
 
 

Trigonometry, 
exponential graphs, 
exponential equations, 
functions, inverse 
functions, range and 
domain 

Linear Sequences, 
Quadratic Sequences, 
Arithmetic Progression, 
Geometric Progression, 
domain and range, 
Integration, Partial 
fractions, Inverse 
functions  

Integration, Partial 
Fractions, Inverse 
Functions 

Integration, discriminant, 

exponential functions, 

differentiation 

  

Vocabulary Hyperbolic, sinh, cosh, 
tanh, domain, range, 
exponential, function, 
radical. 

Series, sigma, 
differences, sum, term, 
general term, partial 
fraction, function, 
Maclaurin, range, power. 

Improper, undefined, 
continuous, mean, 
integrate, partial, fraction, 
radical, inverse. 

Integrating, factor, 
complementary, function, 
differential, equation, 
order, auxiliary, 
discriminant, general, 
particular. 
 

  

             


