Equation Sheet

The momentum principle:

dp=F _dt
L my
P
==
C

i.)new = pold + FnetAt

Equations of motion in 1D for constant acceleration
and low velocities (v << ¢):

x(t)zxo +v0t+%al2

v(t)= 7 =V, + at
a(t) = d‘:{(tt = g = constant

Requirement for uniform circular motion:

F:

r

r

Rotational motion:

d=0r
do
v=or w=—
dt
do
a=or o=——
dt

Gravitational force:

F=mg (close to the surface of the Earth)

Electrostatic force:

Foot iy

2
47'[80 r

Harmonic motion:

F=—kx

k
x(t) =x cos(a)t + q)) where ® = \/%

T===
(O]

Damped harmonic motion:

Driven harmonic motion:

0

W, —0

Stress and strain:

0

F
£ _yAL
A L
k
Y=-2
d
Work done by a force:
W =F.d

Power:

—Zcos(a)t+¢)

constant force

= JF-df variable force

n

p=r

=Fev
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Equation Sheet

Work-energy theorem:

=W

system

E1+E2+E3+ ..... )+U

system - (

Relativistic energy relations:

2
mc
E=——==mc"+K

Potential energy:

AU = _VVintemal = _JF.di:
_9U

ox
P-vu-|-Y
dy

U

oz

mm,

ravity
grav r

mgh

gravity -

1 a9
electric 47'[8 r
0

1, >
spring - E kx
Heat capacity:
AE =mCAT

thermal

Friction forces:
fisu N

Jfe =N

Drag force (air):

air

_ 1
F :—ECpszff

Energy levels for the Hydrogen atom:

E = -13.6

N N2

eV,N=12,3,..

Vibrational energy levels:
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k
E, = E,+ Nho, = E, + Niy|=, N =0,1,2,..

m
Energy and wavelength of light:
_ he
photon
light
Center of mass:
mr.
- ; 11 1 -
rF = =— > mr
cm M - 1
xm,
[edm 4
i =— [¥dm
J- dm

Motion of the center of mass:

Mi:

cm net ,ext

Gravitational potential energy of a multi-particle

system:

U= Mgy

cm
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Equation Sheet

Kinetic energy of a multi-particle system:

K=K, +K =%Mvcn2+K

trans rel n rel
Impulse of a force:
J= _[th

Momentum and impulse:

J=p ;- p,
Conservation of linear momentum:

AP +AP =0

system surroundings

Elastic collision in one dimension (mass 2 at rest
before the collision):

m—m

1 2
v, =,
1

m+m

1 2

2mI

vzf =—v1'
1

m +m,

Completely inelastic collision in one dimension
(mass 2 at rest before the collision):
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