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Sample Formula Sheet

Trigonometry

sinf = \/ngyQ; cosf = \/g;T?ﬂ
Calculus

d% sinf = cos 8; d%cos@ = —sinf
[ a"dx = f::ll + constant
Vectors

A=A+ A+ Ak

A= /A2 A2+ A2

uy = %i + %_] + %k

rp/a= (T —za)i+ (yp —ya)j+ (2B — za)k
AB = A,B, + AyB, + A.B,

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

Fs = psN - static friction (impending motion)
Fy, = pp N - kinetic friction

Ty = TyetsB - belt friction

Bearing friction

F = pgdN = pspdA = pgp(rdfdr)

M — fA rdF =0

Virtual work

oU =0

U = —Wh - for weight

U = —(3ks3 — 1ks?) - for spring

Potential energy

Vy = Wy - gravity

Ve = Lks? - spring

% =0, % > 0 - stable equilibrium
v _ o &V
dg =V dg?
a5
dg — 7 dg?

< 0 - unstable equilibrium

= ... =0 - neutral equilibrium

Dynamics

Kinematics

v =1y + act

S = 80 + vt + %act2

v? = v} + 2a.(s — s0)

w = wqy + ot

0 = 6o + wot + Fort?

w? = w? + 2a.(0 — o)

VB =Vyg4t+w X TR/A

ap =agtaXrp/g— w2rB/A

Mass moment of inertia

I= fm r2dm

I = I + md? - parallel axis theorem
I = 5ml? - slender bar (rod)

I = 2mR? - sphere

Ig = %mR2 - cylinder

Ig = mR? - ring

Equations of motion

YF, =m(ag),
YF, = m(ag),
YMg = Iga

Work and energy

T = %mVé + %Igcﬂ

T1 + (2U1-2)noncons = T2 - nonconservative forces
T, + V4 = T + V> - conservative forces

Impulse and momentum
m(vee)1 + 2 [[2 Frdt = m(v6a)2
m(vey)1 + 2 fttf Fydt = m(vgy)2

Igwy + % [} Madt = Igw,




