
 

Maths Y12 Curriculum Map Mechanics 
Dates Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 (year 2) 

Focus i. Quantities 
and units in 
mechanics 

ii. Kinematics 1 
(constant 
acceleration) 

i. Forces & 
Newton’s laws (I) 

i. Forces & 
Newton’s laws (II) 

i. Kinematics 2 
(variable 
acceleration) 

i. Revision 
End of year 
assessment 

i. Partial Fractions 
ii. Proof 

(year 13 Pure) 

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

Understand 
fundamental quantities 
and units in the S.I. 
system: length, time, 
mass.  
Understand derived 
quantities and units: 
velocity, acceleration, 
force, weight. 
Understand the concept 
of a mathematical 
model, and be able to 
abstract from a real-
world situation to a 
mathematical 
description (model). 
Know the language 
used to describe 
simplifying assumptions; 
understand the particle 
model. 
Be familiar with the 
basic terminology for 
mechanics. 
Be familiar with 
commonly-made 
assumptions when 
using these models. 
Understand that units 
behave in the same way 
as algebraic quantities, 
e.g. meters per second 

Understand the concept of 
a force; understand and  
Understand and use 
Newton’s second law for 
motion in a straight line 
(restricted to forces in two 
perpendicular directions 
or simple cases of forces 
given as 2D (i, j) vectors). 
Understand Newton’s 
third law; equilibrium of 
forces on a particle and 
motion in a straight line; 
application to problems 
involving smooth pulleys 
and connected particles. 

Understand the concept 
of a force; understand 
and  
Understand and use 
Newton’s second law for 
motion in a straight line 
(restricted to forces in two 
perpendicular directions 
or simple cases of forces 
given as 2D (i, j) vectors). 
Understand Newton’s 
third law; equilibrium of 
forces on a particle and 
motion in a straight line; 
application to problems 
involving smooth pulleys 
and connected particles. 

Understand that calculus 
(differentiation) in 
kinematics can be used to 
model motion in a straight 
line for a particle moving 
with variable acceleration; 
understand that gradients 
of the relevant graphs link 
to rates of change; 
know how to find max and 
min velocities by 
considering zero 
gradients. 
Understand how to use 
calculus (integration) in 
kinematics to model 
motion in a straight line 
for a particle moving 
under the action of a 
variable force; 
understand that the area 
under a graph is the 
integral, which leads to a 
physical quantity; 
know how to use initial 
conditions to calculate the 
constant of integration 
and refer back to the 
problem. 

  



is  m/s = m×1/s = ms-1  
understand and use 
derived quantities and 
units: velocity, 
acceleration, force, 
weight; 
know the difference 
between position, 
displacement and 
distance; 
know the difference 
between velocity and 
speed, and between 
acceleration and 
magnitude of 
acceleration; 
know the difference 
between mass and 
weight (including 
gravity); 
understand that there 
are different types of 
forces. Understand and 
use the language of 
kinematics: position; 
displacement; distance 
travelled; velocity; 
speed; acceleration. 
Understand and 
interpret graphs in 
kinematics for motion in 
a straight line: 
displacement against 
time and interpretation 
of gradient; velocity 
against time and 
interpretation of gradient 
and area under the 
graph. 
Understand and derive 
the formulae for 
constant acceleration 
for motion in a straight 
line. Understand weight 
and motion in a straight 
line under gravity; 
gravitational 



acceleration, g, and its 
value in S.I. units to 
varying degrees of 
accuracy 

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

Use fundamental 
quantities and units in 
the S.I. system: length, 
time, mass.  
Use derived quantities 
and units: velocity, 
acceleration, force, 
weight, be able to 
analyse the model 
appropriately, and 
interpret and 
communicate the 
implications of the 
analysis in terms of the 
situation being 
modelled; 
understand and use 
fundamental quantities 
and units in the S.I. 
system: length, time and 
mass. Understand and 
use the language of 
kinematics: position; 
displacement; distance 
travelled; velocity; 
speed; acceleration. 
Use graphs in 
kinematics for motion in 
a straight line: 
displacement against 
time and interpretation 
of gradient; velocity 
against time and 
interpretation of gradient 
and area under the 
graph. 
Use and derive the 
formulae for constant 
acceleration for motion 
in a straight line. Use 
weight and motion in a 
straight line under 

Use Newton’s first law. 
Use Newton’s second law 
for motion in a straight 
line (restricted to forces in 
two perpendicular 
directions or simple cases 
of forces given as 2D (i, j) 
vectors). 
Understand Newton’s 
third law; equilibrium of 
forces on a particle and 
motion in a straight line; 
application to problems 
involving smooth pulleys 
and connected particles 
Use the appropriate 
vocabulary and model 
using the right  

Use Newton’s first law. 
Use Newton’s second law 
for motion in a straight 
line (restricted to forces in 
two perpendicular 
directions or simple 
cases of forces given as 
2D (i, j) vectors). 
Understand Newton’s 
third law; equilibrium of 
forces on a particle and 
motion in a straight line; 
application to problems 
involving smooth pulleys 
and connected particles 
 

be able to use calculus 
(differentiation) in 
kinematics to model 
motion in a straight line 
for a particle moving with 
variable acceleration; 
understand that gradients 
of the relevant graphs link 
to rates of change; 
know how to find max and 
min velocities by 
considering zero 
gradients and understand 
how this links with the 
actual motion (i.e. 
acceleration = 0). Be able 
to use calculus 
(integration) in kinematics 
to model motion in a 
straight line for a particle 
moving under the action 
of a variable force. 
Know how to use initial 
conditions to calculate the 
constant of integration 
and refer back to the 
problem. 
 

  
 



gravity; gravitational 
acceleration, g, and its 
value in S.I. units to 
varying degrees of 
accuracy 
Change freely between 
related standard units 
(e.g. time, length, area, 
volume/capacity, mass) 
and compound units 
(e.g. speed, rates of 
pay, prices, density, 
pressure) in numerical 
and algebraic contexts 
Use compound units 
such as speed, rates of 
pay, unit pricing, density 
and pressure. Substitute 
numerical values into 
formulae and 
expressions, including 
scientific formulae. 
Understand and use 
standard mathematical 
formulae; rearrange 
formulae to change the 
subject. Plot and 
interpret graphs 
(including reciprocal 
graphs and exponential 
graphs) and graphs of 
non-standard functions 
in real contexts to find 
approximate solutions to 
problems such as 
simple kinematic 
problems involving 
distance, speed and 
acceleration. Calculate 
or estimate gradients of 
graphs and area under 
graphs (including 
quadratic and non-linear 
graphs), and interpret 
results in cases such as 
distance-time graphs, 
velocity-time graphs and 



graphs in financial 
contexts. Solve linear 
equations in one 
unknown algebraically 
(including those with the 
unknown on both sides 
of the equation). Solve 
quadratic equations 
(including those that 
require rearrangement) 
algebraically by 
factorising, by 
completing the square 
and by using the 
quadratic formula 

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 
 
 
 

Change freely between 
related standard units 
(e.g. time, length, area, 
volume/capacity, mass) 
and compound units 
(e.g. speed, rates of 
pay, prices, density, 
pressure) in numerical 
and algebraic contexts. 
Use compound units 

Modelling and 
definitions/assumptions 
from the introduction in  
two simultaneous 
equations in two variables 
(linear/linear or 
linear/quadratic) 
algebraically. Find 
approximate solutions 
using a graph 

Modelling and 
definitions/assumptions 
from the introduction in  
two simultaneous 
equations in two 
variables (linear/linear or 
linear/quadratic) 
algebraically. Find 
approximate solutions 
using a graph 

Identify and interpret 

roots, intercepts, turning 

points of quadratic 

functions graphically; 

deduce roots 

algebraically and turning 

points by completing the 

square. Plot and interpret 

graphs (including 

  



such as speed, rates of 
pay, unit pricing, density 
and pressure. Plot and 
interpret graphs 
(including reciprocal 
graphs and exponential 
graphs) and graphs of 
non-standard functions 
in real contexts to find 
approximate solutions to 
problems such as 
simple kinematic 
problems involving 
distance, speed and 
acceleration. Calculate 
or estimate gradients of 
graphs and area under 
graphs (including 
quadratic and non-linear 
graphs), and interpret 
results in cases such as 
distance-time graphs, 
velocity-time graphs and 
graphs in financial 
contexts 

reciprocal graphs and 

exponential graphs) and 

graphs of non-standard 

functions in real contexts 

to find approximate 

solutions to problems 

such as simple kinematic 

problems involving 

distance, speed and 

acceleration 

Calculate or estimate 

gradients of graphs and 

area under graphs 

(including quadratic and 

non-linear graphs), and 

interpret results in cases 

such as distance-time 

graphs, velocity-time 

graphs and graphs in 

financial contexts 

Differentiation and 

integration of polynomials 

(See Units 6 and 7 of the 

SoW) 

Vocabulary Modelling, smooth, 
rough, light, inelastic, 
inextensible, particle, 
rigid body, mass, 
weight, rod, plane, 
lamina, length, distance 
(m), displacement (m), 
velocity (m s-1 ), speed 
(m s-1 ), acceleration 
(m s-2 ), force (N), 
retardation (m s-2 ), 
newtons (N), scalar, 
vector, direction, 
magnitude, (normal) 
reaction, friction, 
tension, thrust, 
compression 

Force, newtons, mass, 
weight, gravity, tension, 
thrust, compression, air 
resistance, reaction, 
driving force, braking 
force, resultant, force 
diagram, equilibrium, 
inextensible, light, 
negligible, particle, 
smooth, uniform, pulley, 
string, retardation, free 
particle. 

Force, newtons, mass, 
weight, gravity, tension, 
thrust, compression, air 
resistance, reaction, 
driving force, braking 
force, resultant, force 
diagram, equilibrium, 
inextensible, light, 
negligible, particle, 
smooth, uniform, pulley, 
string, retardation, free 
particle. 

Distance, displacement, 
velocity, speed, constant 
acceleration, variable 
acceleration, retardation, 
deceleration, gradient, 
area, differentiate, 
integrate, rate of change, 
straight-line motion, with 
respect to time, constant 
of integration, initial 
conditions. 

  

             


