
Possibly Useful Equations

f̄ = mā

I0ᾱ =
∑

M̄0

sin(a± b) = sin(a) cos(b)± cos(a) sin(b)

cos(a± b) = cos(a) cos(b)∓ sin(a) sin(b)

e±iωt = cos(ωt)± i sin(ωt)

x(t) = aeiωnt + be−iωnt

x(t) = a cosωnt+ b sinωnt

x(t) = e−ζωnt [a cos(ωdt) + b sin(ωdt)]

x =
−b±

√
b2 − 4ac

2a∫
u dv = uv −

∫
v du

δocV = ∀
∑

ẋ = Ax +Bu

y = Cx +Du

x = Φ(t)x(0) +

∫ t

0
Φ(t− τ)Bu(τ)dτ

X(s) = [sI−A]−1 x(0) + [sI−A]−1 BU(s)

STα = STGS
G
α

Ts =
4

ζωn

Tr ≈
2.16ζ + 0.60

ωn
, 0.3 ≤ ζ ≤ 0.8

Tp =
π

ωn
√

1− ζ2

MPt = 1 + e−ζπ/
√

1−ζ2

%Overshoot = 100e−ζπ/
√

1−ζ2

V (ω, ζ) = e−ζωtn
√

[C(ω, ζ)]2 + [S(ω, ζ)]2

Table 1: Laplace Transform Pairs

f(t) F (s)

u(t) = A, ∀t > 0 A
s

u(t) = At, ∀t > 0 A
s2

δ(t) 1

e−at 1
s+a

sinωt ω
s+ω2

cosωt s
s+ω2

e−at sinωt ω
(s+a)2+ω2

e−at cosωt s+a
(s+a)2+ω2

ωn√
1−ζ2

e−ζωnt sin
(
ωn
√

1− ζ2
)
, ζ < 1 ω2

n
s2+2ζωns+ω2

n

1− 1√
1−ζ2

e−ζωnt sin
(
ωn
√

1− ζ2 + φ
)
, φ = cos−1 ζ, ζ < 1 ω2

n
s(s2+2ζωns+ω2

n)

1


