
Turn over

*S54683A*
Paper reference
31706H
S54683A
©2016 Pearson Education Ltd.

1/1/1/1/1/1/1/1/1

Engineering
Unit 1: Engineering Principles

For use with Extended Certificate, Foundation Diploma, Diploma, Extended 
Diploma and all titles – Manufacturing / Aeronautical / Computer /  
Electrical and Electronic / Mechanical / Automotive Engineering

Sample Assessment Materials for first teaching September 2016 onwards
Information booklet of formulae and constants

Instructions

 You will need the information in this booklet to answer some questions.
 Read the information carefully.
 You must not write your answers in this booklet.
 Only your answers given on the question paper booklet will be marked.

Pearson BTEC Level 3 Nationals

Engineering
Information Booklet of Formulae and Constants  
Unit 1: Engineering Principles

Extended Certificate, Foundation Diploma, Diploma, Extended 
Diploma in Engineering and all titles – Manufacturing/Aeronautical/
Computer/Electrical and Electronic/Mechanical Engineering.
Sample assessment material for first teaching September 2016

Instructions

 You will need the information in this booklet to answer most questions.
 Read the information carefully.
 You must not write your answers in this booklet.
 Only your answers given in the question paper will be marked.
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Formulae and Constant 
Static and Direct Current electricity theory 

Current 𝐼𝐼 =    !
!

Coulomb’s law 𝐹𝐹 = !!!!
!!!!!!

Resistance  𝑅𝑅 =    !"
!
 

Resistance: temperature coefficient ∆!
!!
=   𝛼𝛼∆𝑇𝑇 

𝐼𝐼 =    !
!
 

𝑅𝑅! = 𝑅𝑅! + 𝑅𝑅! + 𝑅𝑅! 

Ohm’s law  

Total for resistors in series 

Total for resistors in parallel !
!!
=    !

!!
+ !

!!
+ !

!!
… 

Power  𝑃𝑃 = 𝐼𝐼𝐼𝐼,      𝑃𝑃 =    𝐼𝐼!𝑅𝑅,      𝑃𝑃 =    !
!

!

Efficiency  𝐸𝐸 = !!"#
!!"

 

Kirchhoff’s current law 𝐼𝐼 =    𝐼𝐼! + 𝐼𝐼! + 𝐼𝐼! 

Kirchhoff’s voltage law 𝑉𝑉 =   𝑉𝑉!+𝑉𝑉! + 𝑉𝑉!  or  𝑃𝑃𝑃𝑃 = 𝐼𝐼𝐼𝐼 

Capacitance 

Electric field strength 𝐸𝐸 =    !
!
 

Electric field strength: uniform electric fields 𝐸𝐸 =    !
!
 

Capacitance 𝐶𝐶 = !"
!
 

Time constant 𝜏𝜏 = 𝑅𝑅𝑅𝑅 

Charged stored 𝑄𝑄 = 𝐶𝐶𝐶𝐶 

Energy stored in a capacitor 𝑊𝑊 =   !
!
𝐶𝐶𝑉𝑉! 

Capacitors in series     !
!!
=    !

!!
+ !

!!
+ !

!!
…. 

Capacitors in parallel 𝐶𝐶! = 𝐶𝐶! + 𝐶𝐶! + 𝐶𝐶! 

Voltage decay on capacitor discharge 𝑣𝑣! = 𝑉𝑉𝑒𝑒 !! !

Magnetism and electromagnetism 

Magnetic flux density 𝐵𝐵 =   !
!
 

Magneto motive force 𝐹𝐹! = 𝑁𝑁𝑁𝑁 

Magnetic field strength or magnetising force 𝐻𝐻 =   !"
!
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Permeability      !
!
= 𝜇𝜇!𝜇𝜇! 

Reluctance      𝑆𝑆 =    !!
!

 

Induced EMF      𝐸𝐸 = 𝐵𝐵𝐵𝐵𝐵𝐵, 𝐸𝐸 =   −𝑁𝑁 !"
!"
=   −𝐿𝐿 !"

!"
 

Energy stored in an inductor   𝑊𝑊 =   !
!
𝐿𝐿𝐼𝐼! 

Inductance of a coil     𝐿𝐿 =   !"
!

 

Transformer equation    𝑽𝑽𝟏𝟏
𝑽𝑽𝟐𝟐
= 𝑵𝑵𝟏𝟏

𝑵𝑵𝟐𝟐
 

 

Single phase Alternating Current theory 

Time period      𝑇𝑇   = !
!
   

Capacitive reactance    𝑋𝑋! =   
!

!!"#
 

Inductive reactance    𝑋𝑋! = 2𝜋𝜋𝜋𝜋𝜋𝜋 

Root mean square voltage   𝑅𝑅𝑅𝑅𝑅𝑅  𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = !"#$  !"#$%&'
!

 

Total impedance of an inductor in series with a resistance   𝑍𝑍 =    𝑋𝑋!! + 𝑅𝑅! 

Total impedance of a capacitor in series with a resistance  𝑍𝑍 =    𝑋𝑋!! + 𝑅𝑅! 

Average waveform value average value 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴  𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 =    !
!
  ×𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚  𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 

Form factor of a waveform          𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹  𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 =    !"#    !"#$%
!"#$!%#  !"#$%

 

 

Laws of Mathematics 

Rules of indices 

𝑎𝑎!×𝑎𝑎! = 𝑎𝑎(!!!) 

𝑎𝑎! ÷ 𝑎𝑎! = 𝑎𝑎(!!!) 

(𝑎𝑎!)! = 𝑎𝑎!" 

 

Rules of logarithms 

𝑙𝑙𝑙𝑙𝑙𝑙 𝐴𝐴𝐴𝐴 = 𝑙𝑙𝑙𝑙𝑙𝑙 𝐴𝐴 + 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙  

𝑙𝑙𝑙𝑙𝑙𝑙
𝐴𝐴
𝐵𝐵
= 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 − 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙  

𝑙𝑙𝑙𝑙𝑙𝑙𝐴𝐴! = 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥  
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Trigonometric rules 

Sine rule 
!

!"#!
= !

!"#!
= !

!"#!
 or    !"#!

!
= !"#!

!
= !"#!

!
  

 

Cosine rule 

𝑎𝑎! = 𝑏𝑏! + 𝑐𝑐! − 2𝑏𝑏𝑏𝑏 cos 𝐴𝐴 

 

Volume and area of regular shapes 

length of an arc of a circle  s = rθ  

area of a sector of a circle  A = 1
2

r2θ 

volume of a cylinder   V = πr2h 

total surface area of a cylinder   TSA = 2πrh + 2πr2 

volume of sphere     V = 4
3
πr3 

surface area of a sphere    SA = 4πr2 

volume of a cone     V = 1
3
πr2h 

curved surface area of cone   CSA = πrl 

 

Quadratic formula 

 

To solve ax2 + bx + c = 0, a ≠ 0  

𝑥𝑥 =
−𝑏𝑏 ±   𝑏𝑏! − 4𝑎𝑎𝑎𝑎

2𝑎𝑎
 

 

Equations of linear motion with uniform acceleration 

v = u + at 

s = ut + 1
2

at2 

v2 = u2 + 2as 

s = 1
2

(u + v)t 
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Stress and strain 

Direct stress  σ = F
A

Direct strain ε = L
L
Δ

Shear stress τ = F
A

Shear strain γ = a
b

Modulus of elasticity E = σ
ε

 

Modulus of rigidity G = τ
γ

Work, power, energy and forces 

Force   F = ma 

Resultant force  Fx = Fcosθ, Fy = Fsinθ  
(where θ is measured from the horizontal) 

Mechanical work   W = Fs 

Force to overcome limiting friction F = µN 

Gravitational potential energy   PE = mgh 

Kinetic energy KE = 1
2

mv2 

pV = constant 

Gas laws 

Boyle’s law   

Charles’s law V
T

 = constant 

General gas equation pV
T

 = constant 

Angular parameters 

Centripetal acceleration    a = ω²r = 
2v
r

Turn over
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Power    P = Tω 

Rotational Kinetic energy  KE = 1
2

Iω2 

Angular frequency   ω = 2πf 

Frequency    f =    !
!"#$  !"#$%&

 

2π  radians = 360° 

 

Physical constants 

Acceleration due to gravity  g = 9.81m/s2 

Permittivity of free space   ε0 = 8.85 × 10−12  F/m  

Permeability of free space   µ0 = 4π × 10−7  H/m 

 

Thermodynamic principles 

Sensible heat   Q = mcΔT 

Latent heat    Q = ml 

Entropy and enthalpy  H = U + pV 

Linear expansivity   ΔL = 𝛼𝛼𝛼𝛼∆𝑇𝑇 

 

Fluid principles 

Continuity of volumetric flow     A1v1 = A2v2  

Continuity of mass flow      ρA1v1 = ρA2v2 

Hydrostatic thrust on an immersed plane surface F = ρgAx 

 


