
 
 
 
 
 
 

Year 13 Engineering (Cambridge Technicals cert.) summary curriculum map/core concepts 
 

AUTUMN SPRING SUMMER 
Half term 1: 

exponentials and logarithms, calculus 
 

Half term 2: 
stats and probabilities, unit 1 exam prep 

Half term 3: 
forces and loading, levers, pulleys, gears 

Half term 4: 
geometric properties, beams 

Half term 5: 
dynamic systems, unit 3 exam prep 

Half term 6: 
 

By the end of this term, 
pupils will know….. 

By the end of this term, 
pupils will know….. 

By the end of this term, 
pupils will know….. 

By the end of this term, 
pupils will know….. 

By the end of this term, 
pupils will know….. 

By the end of this term, 
pupils will know….. 

• how to solve 
exponential growth 
and decay 
equations and 
logarithmic 
problems 

• how to solve and 
manipulate 
exponential 
functions by 
rearranging using 
logarithms 

• how to differentiate 
trig functions, logs 
and exponentials  

• how to apply 
differentiation to 
find gradients and 
turning points 

• the processes of 
definite and 
indefinite 
integration  

• how to analyse data 
using histograms, 
frequency polygons and 
cumulative frequency 
curves 

• how to find mean, mode, 
median, distributions, 
percentiles, quartiles, 
skew, variance and 
standard deviation 

• how to solve problems 
using probability 

• the addition and 
multiplication laws of 
probability 

• different types of loading 
that could be applied to a 
mechanical component 
(direct force, moments, 
torque, shear) 

• how to resolve forces 

• how to draw force 
diagrams to solve 
engineering problems 
(particle mechanics and 
rigid bodies) 

• how to determine the 
resultant of a set of co-
planar forces 

• how to calculate stress 
(axial and shear), strain, 
Young’s modulus and 
factor of safety 

• how to interpret 
stress/strain curves 

 

• how to find areas of 
irregular shapes and 
volumes of prisms 

• how to calculate the 
mass of a uniform body 

• how to find the centroid 
of a 2D figure using axes 
of symmetry, formulae 
and moments of area 

• describe the different 
types of beams, support 
conditions and loading 

• how to calculate, using 
conditions of static 
equilibrium, the 
reactions of beams 

 

 

 

 

• how to apply Newton’s 
Laws of Motion and the 
constant acceleration 
formulae in a 
mechanical engineering 
context  

• the principle of 
conservation of energy 
and how to apply it in 
engineering context 

• how to apply the 
principle of conservation 
of momentum to bodies 
experiencing elastic 
collisions 

• how to apply formulae 
for energy, work and 
power to solve problems 
set in a mechanical 
engineering context 

 

 

 



 
 
 
 
 
 

• how to apply the 
concepts of mechanical 
advantage and velocity 
ratio (VR) applied to 
levers, pulleys and gears  

• different types of gears, 
pulley systems and belt 
drives and their 
applications 

• how to calculate the 
bending moment at any 
point in simply supported 
or cantilever beams with 
point loading and draw 
the corresponding 
bending moment 
diagram 

• how to apply the 
concepts of coefficient of 
friction, static and 
dynamic friction 

 

Key Tier 3 disciplinary 
vocabulary: 

Key Tier 3 disciplinary 
vocabulary: 

Key Tier 3 disciplinary 
vocabulary: 

Key Tier 3 disciplinary 
vocabulary: 

Key Tier 3 disciplinary 
vocabulary: 

Key Tier 3 disciplinary 
vocabulary: 

logarithm, exponential, 
growth, decay, 
differentiation, integration, 
definite, indefinite, integral, 
maxima, minima, turning 
point, gradient 

histograms, frequency 
polygon, mean, mode, 
median, distributions, 
percentiles, quartiles, skew, 
variance, standard 
deviation, dependent, 
independent, replacement 

 

moment, torque, shear, 
stress, strain, Young’s 
modulus, resolving, 
resultant, equilibrant, 
concurrent, coplanar, elastic 
deformation, elastic limit, 
plastic deformation, 
ultimate stress, allowable 
working stress, spur gears, 
compound, idler,  
sprocket, bevel,  
rack, pinion, wormgear, 
wormwheel, mechanical 
advantage 
 

 

prism, centroid, axis, 
symmetry, simply 
supported, cantilever, 
continuous, encastre, 
bending moment, reaction 

 

elastic collision, coefficient 
of friction, static and 
dynamic friction  
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