
Annex A
List of Equations

Mathematics:
!Aá!B = ABcos! = AxBx + AyBy + AzBz

if ax2 +bx+c = 0, 

then: x =
! b±

"
b2 ! 4ac

2a
Volume of a sphere: 4

3
! r3

Surface of a sphere: 4πr2

(a+b)2 = a2 +b2 +2ab

1D Kinematics:

x f = xi +
1
2
(vi + v f )∆t

xf = xi + vi! t +
1
2

a! t2

vf = vi +a! t

v2
f = v2

i + 2a! x

Rotational kinematics:

θ f = θi +
1
2

(ωi + ω f )∆t

! f = ! i + " i#t +
1
2

$# t2

! f = ! i + "# t

! 2
f = ! 2

i + 2"#$

∆s= R∆θ
v = Rω
at = Rα

ac =
v2

R
= R! 2

T =
2πR

v
=

2π
ω

2π  rad = 360û

Dynamics, W ork and En -
ergy

! !F = m!a

!F12 = ! !F21

fk = µkN

fs < fs,max = µsN

!Fs = ! kx

! = (force) ! (momentarm)

! = rF sin(" )

!" = I#

I = !
i

mir2
i (for discrete masses)

I = ICM + MD2

W = !F á! !r

K =
1
2

mv2

Krot =
1
2

I! 2

Wc = −! U

Wtot = ! K

Wnc = ! K + ! U

! Ug = mg! y

∆Us =
1
2

k(x2
f ! x2

i )

P =
W
∆t

= !F ·!v

E = K + U

Momentum

! !F =
d!p
dt

!p = m!v
!F! t = ! !p

Universal Gravitation

Fg =
GMm

r2

Ug =
! GMm

r
 (when U = 0 at r = ! )

Esat=
! GMm

2R

vesc =

√
2GM

R

vorb =

√
GM
R

Physical constants

G = 6.673×10−11 Nm2

kg2

RE = 6.37! 106 m (Earth’s radius)

ME = 5.98! 1024 kg (Earth’s mass)

g = 9.8 m/ s2

M! " 2# 1030 kg (Sun’s mass)

R! " 7# 108 m (Sun’s radius)

c ! 3" 108 m/s (speed of light)

Kettner, Poirier, Varfalvy
 page 12 of 13



Annex B
Moments of Inertia
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