
 

Maths Y12 Curriculum Core Pure 
Dates Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 (year 2) 

Focus i. Complex numbers 
ii. Matrices 

i. Complex 
numbers 

ii. Sums of Series 
iii. Proof by 

mathematical 
induction 

i. Vectors i. Calculus Revision i. Complex 
Numbers 

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

Understand the terms 
‘real part’ and 
‘imaginary part’. 
Understand the complex 
conjugate.  
Know that non-real 
roots of polynomial 
equations with real 
coefficients occur in 
conjugate pairs 
Interpret Argand 
diagrams. 
Interpret simple loci in 
the Argand diagram 
such as |𝑧−𝑎|>𝑟 and 

arg(𝑧−𝑎)=𝜃. 
Understand zero and 
identity matrices. 
Successive 
transformations. 
Single transformations 
in 3D. 
Find invariant points 
and lines for a linear 
transformation. 
Calculate determinants 
of 2×2 and 3×3 matrices 
and interpret as scale 

Understand and use the 
complex conjugate of a 
complex number; 
Know that non-real roots 
of polynomial equations 
with real coefficients occur 
Understand and use 
formulae for the sums of 
integers, squares and 
cubes; 
Understand the 
relationship between roots 
and coefficients of 
polynomial equations up 
to quartic equations. 
Be able to form a 
polynomial equation 
whose roots are a linear 
transformation of the roots 
of a given polynomial 
equation (of at least cubic 
degree). 
Understand the 
relationship between roots 
and coefficients of 
polynomial equations up 
to the quartic equations 
Form a polynomial 
equation whose roots are 

Understand the vector 
and Cartesian forms of 
an equation of a straight 
line in 3D 
Understand the vector 
and Cartesian forms of 
the equation of a 
planeCalculate the scalar 
product and use it to 
express the equation of a 
plane, and to calculate 
the angle between two 
lines, the angle between 
two planes and the angle 
between a line and a 
plane 
Check whether vectors 
are perpendicular by 
using the scalar product 
Understand the Cartesian 
forms of an equation of a 
straight line in three 
dimensions; 
Understand the vector 
and Cartesian forms of 
the equation of a plane. 
 
 

Understand how we 
derive formula for 
volumes of revolution 
Understand how to 
integrate to find a volume. 
 

 Understand de Moivre’s 
theorem and use it to find 
multiple angle formulae 
and sums of series. 
Know and use the 
definition eiθ =cos𝜃+isin𝜃 

and the form 𝑧 =re i𝜃. 

Find the 𝑛 distinct 𝑛th roots 

of rei𝜃 for 𝑟≠0 and know 
that they form the vertices 
of a regular 𝑛-gon in the 
Argand diagram. 
understand, remember and 
be able to use de Moivre’s 
theorem 
know and use cosine and 
sine in terms of the 
exponential form. 
Make a clear distinction 
between the approach to 
derive, e.g. cos3𝜃 in terms 

of powers of cos𝜃 using de 
Moivre and the approach 
to derive, e.g. sin3𝜃 in 
terms of multiple angles of 
sin𝜃 using  etc.  



factors, including the 
effect on orientation 
Understand singular 
and non-singular 
matrices.Properties of 
inverse matrices. 
Interpret geometrically 
the solution and failure 
of solution of three 
simultaneous linear 
equations. 

a linear transformation of 
the roots of a given 
polynomial equation (of at 
least cubic degree) 
Understand proofs using 
mathematical induction 
Contexts include sums of 
series, divisibility and 
powers of matrices 
 

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

Solve any quadratic 
equation with real 
coefficients.  
Solve cubic or quartic 
equations with real 
coefficients 
Add, subtract, multiply 
and divide complex 
numbers in the form 
𝑥+i𝑦 with 𝑥 and 𝑦 real.  
Use the terms ‘real part’ 
and ‘imaginary part’. 
Use the complex 
conjugate.  
Know that non-real 
roots of polynomial 
equations with real 
coefficients occur in 
conjugate pairs 
Use Argand diagrams. 
Convert between the 
Cartesian form and the 
modulus-argument form 
of a complex number. 
Use matrices to 
represent linear 
transformations in 2D. 
Multiply and divide 
complex numbers in 
modulus argument form. 
Construct  simple loci in 
the Argand diagram 

Be able to divide two 
complex numbers by 
using the complex 
conjugate of the 
denominator; 
Be able to solve cubic or 
quartic equations with 
real coefficients. 
Be able to use sigma 
notation; 
Be able to use known 
formulae to sum more 
complex series   
Use the relationship 
between roots and 
coefficients of polynomial 
equations up to quartic 
equations. 
Be able to form a 
polynomial equation 
whose roots are a linear 
transformation of the 
roots of a given 
polynomial equation (of at 
least cubic degree). 
Use the relationship 
between roots and 
coefficients of polynomial 
equations up to the 
quartic equations 
Form a polynomial 
equation whose roots are 

Use the vector and 
Cartesian forms of an 
equation of a straight line 
in 3D 
Use the vector and 
Cartesian forms of the 
equation of a plane 
Calculate the scalar 
product and use it to 
express the equation of a 
plane, and to calculate 
the angle between two 
lines, the angle between 
two planes and the angle 
between a line and a 
plane 
Find the intersection 
between a line and a 
plane 
Calculate the 
perpendicular distance 
between two lines, from a 
point to a line and from a 
point to a plane 
know how to find the 
vector equation of a line 
in both two and three 
dimensions 
Be able to find the scalar 
product of two vectors; 
Be able to check whether 
vectors are perpendicular 

Derive formula for and 
calculate volumes of 
revolution. 
Be able to derive 
formulae for and calculate 
volumes of revolution 
about both the 𝑥 and 𝑦-
axes. 
Find the volume of a 
cone. 
Find the volume of a 
sphere. 
Find the volume of a 
section rotated about the 
axes. Subtracting one 
volume from the other. 
Find the volume of 
shapes rotated around a 
line that is parallel to one 
of the axes. 

 Use complex roots of unity 
to solve geometric 
problems 
Be able to multiply and 
divide complex numbers in 
modulus-argument and 
exponential form; 
Derive the general 
statement of de Moivre’s 
theorem by developing 
expressions for 𝑧2  , 𝑧3  and 

𝑧4 , and spotting the 
pattern to support the more 
obvious approach This 
distinction is important, so 
students do not confuse 
the two methods. 
Be able to derive multiple 
angle 
formulae/expressions, e.g. 
cos3𝜃 in terms of powers 

of cos𝜃, and sin3𝜃 in terms 

of multiple angles of sin𝜃; 
Be able to apply de 
Moivre’s theorem to sum a 
geometric series. 
Know how to solve 
completely equations of 
the form 𝑧n −𝑎−i𝑏=0, giving 
special attention to cases 
where 𝑎=1, 𝑏=0 



such as |𝑧−𝑎|>𝑟 and 
arg(𝑧−𝑎)=𝜃. 
Calculate and use the 
inverse of non-singular 
2×2 matrices and 3×3 
matrices. 
Solve three linear 
simultaneous equations 
in three variables by use 
of the inverse matrix. 
Add, subtract and 
multiply conformable 
matrices. 
Multiply a matrix by a 
scalar. Calculate 
determinants of 2×2 and 
3×3 matrices and 
interpret as scale 
factors, including the 
effect on orientation 

a linear transformation of 
the roots of a given 
polynomial equation (of at 
least cubic degree) 
Be able to obtain a proof 
for the summation of a 
series, using induction; 
Be able to use proof by 
induction to prove that an 
expression is divisible by 
a certain integer; 
Be able to use 
mathematical induction to 
prove general statements 
involving matrix 
multiplication. 

by using the scalar 
product; 
Be able to use the scalar 
product to express the 
equation of a plane; 
Be able to use the scalar 
product to calculate the 
angle between two lines; 
Be able to use the scalar 
product to calculate the 
angle between two 
planes; 
Be able to use the scalar 
product to calculate the 
angle between a line and 
a plane 
Be able to find the points 
of intersection of lines 
and planes which meet; 
Be able to calculate the 
perpendicular distance 
between two lines; 
Be able to calculate the 
perpendicular distance 
from a point to a line or to 
a plane. 
 

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). 
 
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 

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

Quadratics, Cubics, loci, 
trigonometry, vectors, 
distance between two 
points 

Quadratics, Cubics, loci, 
trigonometry, vectors, 
distance between two 
points, Sequences, 
algebraic proof, divisibility  

Vectors, Geometrical 
proof,  

Rotations, integration, 

Cartesian Equations, 

Circles, volume of a 

prism, volume of a sphere 

 See AS Complex Numbers  

Vocabulary Conjugate, real part, 
imaginary part, complex 
conjugate, root, 
discriminant, Argand 
diagram, Cartesian 
coordinates, vector, 
magnitude, modulus, 
argument, principal 
argument, radians, 
modulus-argument 
form, polynomial, 
coefficient, quadratic, 
quartic, cubic, complex 
conjugate pair, locus, 
loci, array, dimension, 
rows, columns, 
elements, scalar, 
square matrices, 
commutative, 
associative, 
transformation, rotation, 
translation, reflection, 
enlargement, linear 
transformation, scale 
factor, vector, position 
vector, object, image, 
identity, determinant, 
inverse, transpose, 
symmetric, zero matrix, 
minor, cofactor, 
singular, non-singular, 
three-dimensional 

Sigma notation, series, 
sum, arithmetic series, 
geometric series, binomial 
series, integer, natural 
numbers, Quadratic, 
cubic, quartic, polynomial, 
coefficient, degree, root, 
complex conjugate, 
degree, Vieta’s formulas,  
Mathematical induction, 
general statement, basis, 
assumption, inductive, 
conclusion, integer, 
summation, divisible, 
matrix. 

Vector, scalar, 
magnitude, modulus, 
direction, vector quantity, 
scalar quantity, 
displacement vector, zero 
vector, unit vector, base 
vector, component, equal 
vectors, localised vector, 
free vector, resultant, 
triangle law, 
parallelogram law, 
position vector, vector 
equation, Cartesian 
equation, scalar product, 
dot product, collinear, 
skew, concurrent, 
direction ratio, 
perpendicular, 
Pythagoras’ Theorem. 

Rotation, solid of 
revolution, volume of 
revolution, bounded area, 
arc, cubic units, 
parameter, Cartesian 
equation. 

 Conjugate, real part, 
imaginary part, complex 
conjugate, 𝑛th root, distinct 
root, discriminant, Argand 
diagram, Cartesian 
coordinates, vector, 
magnitude, modulus, 
argument, principal 
argument, radians, 
modulus-argument form, 
polynomial, coefficient, 
quadratic, quartic, cubic, 
de Moivre, unity, 
exponential, multiple angle. 



space, line, plane, 
parameter, vector 
equation, Cartesian 
equation, simultaneous 
equations, invariant 
point, invariant line, 
sheaf, prism. 

             


