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Determinants: 
 Second order:    Third order: 
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Trigonometry: Sine law:
sin

sin

A

B

a

b
=   Cosine law:   c a b ab C2 2 2 2= + − cos  

Vector Expressions:
F F F F i j k i j kx y z= + + = + + = + +F F F Fx y z (cos cos cos )α β γ

F u= F  where u is a unit vector in the direction of F, and u
r=
r

Position vector: r i j kAB = − + − + −( ) ( ) ( )x x y y z zB A B A B A

Equilibrium Conditions:
 particle:  F 0 i j k= = ∑∑ + ∑ + ∑x y zF F F
 rigid body:  F 0=∑  and M 0=∑
Dot product: 

A B⋅ = = + +AB A B A B A Bx x y y z zcosθ cosθ = ⋅A B
AB

Component of a vector parallel to a line in the direction of u: 
A A|| cos= = ⋅θ A u    (which is a scalar) 

Vector Cross Product: 
 magnitude of the vector cross product:  C AB= sinθ
 as a vector: C A B u u= × = =( sin ) ;AB c cθ a unit vector ⊥ to A and B, sense given by the right hand rule. 

 Cartesian vector formulation: A B
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Moment of a Force: 
 M = F d  (scalar form); M = r××××F (vector form) 
 Moment about a specified axis; 

 scalar form:  M
u u u
r r r

F F F
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= ⋅ × =u r Fa ( ) ; vector form:  M u r F ua a a= ⋅ ×[ ( )]

Distributed Load, Shear Force, and Bending Moment: 
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Friction: 
maximum static friction force: F Nsmax = µ
kinetic friction force: F Nk= µ

angles of friction; s
s

s N
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Centres of gravity: 
particles or discrete parts:
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 continuous body: 
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Area Moments of Inertia: 
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radii of gyration: 
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parallel axis theorem: 

I I Adx x y= +'
2 I I Ady y x= +'
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I I Ad dxy x y x y= +' ' J J Ado c= + 2


