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Formula Sheet
Trigonometry

sin θ = y√
x2+y2

; cos θ = x√
x2+y2

;
x

y

θ

Calculus
d
dθ sin θ = cos θ; d

dθ cos θ = − sin θ
�

xndx = xn+1

n+1
+ constant

d
dxx

n = nxn−1

Vectors
A = Axi+Ayj+Azk

A =
�

A2
x +A2

y +A2
z

uA = Ax

A i+
Ay

A j+ Az

A k
uA = cos(α)i + cos(β)j + cos(γ)k
uA = sin(φ) cos(θ)i+ sin(φ) sin(θ)j + cos(φ)k
FA = FuA

rB/A = (xB − xA)i+ (yB − yA)j+ (zB − zA)k
A.B = AxBx +AyBy +AzBz

A×B =

�

�

�

�

�

�

i j k
Ax Ay Az

Bx By Bz

�

�

�

�

�

�

= (AyBz −AzBy)i− (AxBz −AzBx)j+
(AxBy −AyBx)k

Statics
Moment of a force
Scalar Formulation: Mo = Fd

Vector Formulation: Mo = r× F =
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i j k
rx ry rz
Fx Fy Fz
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Moment of a force about a specified axis:

Maa = uaa.(r× F) =

�

�

�

�

�
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ux uy uz
rx ry rz
Fx Fy Fz
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Simplification of a force and couple system:
FR =

�

F
(MR)o =

�

M+
�

Mo

Particle equilibrium:
�

Fx = 0;
�

Fy = 0;
�

Fz = 0.

Rigid body equilibrium in 2D:

�

Fx = 0;
�

Fy = 0;
�

Mo = 0.

Rigid body equilibrium in 3D:
�

Fx = 0;
�

Fy = 0;
�

Fz = 0;
�

Mx = 0;
�

My = 0;
�

Mz = 0.

Equilibrium equations: Vector formulation:
�

F = 0;
�

Mo = 0.

Centroid:
x̄ =

�
xiAi�
Ai

; x̄ =
�
xdA�
dA
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