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Formula Sheet
Trigonometry

cosf =

sinf =

Ve i

—sin6;

Y .
Varty?

Calculus
% sinf = cos 0;
f z"dr =

d _
%COSH—

n+1
o1 + constant

Vectors
A=A4i+Aj+Ak

A= /A2 4 AZ + A2

uy = A”l—l— X+ 5 Az

uy = cos( )i+ COS(,B)] + cos(y)k

uy = sin(¢) cos(0)i + sin(¢) sin(0)j + cos(p)k

Fjps=Fuy
rp/a = (g —zA)i+ (yp —ya)j+ (2B — 2a)k
AB=A,B,+A,B,+ A.B;

i j k
AxB=|A4, A, A,
B, B, B,
= (AyB, — A.By)i— (A, B, — A.By)j +
(AzBy — Ay By )k
Statics

Moment of a force
Scalar Formulation: M, = F'd

i j k
Vector Formulation: M, =rxF=| r, r, r,
F, F, F.,
Moment of a force about a specified axis:
Up Uy Uy
My, =tge.(r xF)=| ry 1, 71,
F, F, F.
Simplification of a force and couple system:
Fr=>F
(Mp), = Y M+ M,

Particle equilibrium:
YF,=0; Y F,=0; > F.=0.

Rigid body equilibrium in 2D:

SF,=0; Y. F,=0; > M,=0.

Rigid body equilibrium in 3D:
YF,=0; Y F,=0; > F,=0;
YoM, =0; > M,=0; > M,=0.

Equilibrium equations: Vector formulation:
SF=0; Y M,=0.
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Dynamics

Particle Rectilinear Motion:

Basic relationships

_ dv
a—gt
_ ds
V=g
ads =

Constant acceleration

v =19 + act
s = 80 + Vot + %act2
vdv v? = v¢ + 2a.(s — s0)

Particle Curvilinear Motion:
x, y, z Coordinates:

Vp =T Qp =Vp =2
'Uy:y ay:’l)y:y
Vy =2 Ay =10V, =2
n, t, b Coordinates:
_@_. S
v=3 33/2 ag =0 =vg
[+ a = V2
P= "y "

dz?

r, 6, z Coordinates:

v =T ay = i — 12

vg =10 ag =10 + 210

Vy = 2 Ay = Uy = 2
_ T

tan¢—dr/d9

Relative Motion:
VB=VA+Vp/Aa ap=astap/y
Equations of Motion:

Particle Rigid body as a particle
Y. F=ma > F =mag
ZFSL‘ = Mmay ZF = m(ag)x
> F, =may Y F, = m(a(;)y
ZFZ = ma, ZF = m(ag)z

Work-Energy:
Work: Uj_g = [F.dr = [ F cos(6)ds

Work-energy principle: %mv% 4+ U9 = %mvz
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Conservation of mechanical energy:

1

imv2 + mgh + %k‘s2 = constant
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