AnnexA
List of Equations

Mathematics:
AdB = ABcos! = ABx+ ABy+ AB,

ifa +bx4+c=0,
I b+ Db?! 4ac
2a
Volume of a spher(g! r3

then: X=

Surface of a sphere: 4mr?
(a+Db)% =a®+b?+2ab

1D Kinematics:

1
xXp=xi+ E(Vi +vy)At

1
Xf =X+ v!t+ =a t?
2
vi=Vj+alt
vfc= V2 + 2al x

Rotational kinematics:

1
0f=0;+ E(C‘)i + of) At

1
=1+ i#t+§$#t2

=1 i+"#1
1 2=1 2+ 2'#$
AS= RAO
v= Rw
a,:ROL

2

Y;

= _=R?
%= R

2R 2m
TR
2n rad = 3600
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Dynamics, W ork and En -

ergy

| F=nma
Fo=1!Fy
Jie = weN

fs< fymax = HsN
Fo= 1 kx
I = (force)! (momentarm)

I'=rFsin(")

E=K+U

Momentum
| _dp
ot
b= mh
Flt=1IDp
Universal Gravitation
GMm
Fg= )
I GMm
Ug =
r
(when U =0atr=1)
_ ! GMm
sat— 2R
Ve = 2GM
esc — R
GM
Vorb = R

Physical constants
0! Nm?
2
kg
Re= 637! 10°m (Earth’s radius)

G=6.673x1

Mg = 5.98! 10**kg (Earth’s mass)

g=9.8 m/s’

M " 2# 10°°Kg (Sun’s mass)
R " 7#10° M (sun's radius)

¢! 3" 10° m/s (speed of light)
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Annex B
Moments of Inertia

Table 10.2

Moments of Inertia of Homogeneous Rigid Objects

with Different Geometries

Hoop or thin
cylindrical shell
Icy = MR?

Hollow cylinder

Iy = %M(Rl2 + Ry®)_

Solid cylinder
or disk

Iy = % MR?

¥

Long thin rod c |§ Long thin <|§
with rotation axis rod with '
through center rotation axis J/
/J through end /J
1 9 j & l/ l;

l(-u“ = l—“ l‘dl.'

9 Ta —;— MI2

Solid sphere : |§ Thin spherical c I ’

shell
MR?

N

Ioy =
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