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What is the moin geat
of PUYSICS ?






Well actually ...

How is it originated?

How to describe it ?
What aore its effects

Howl i predict it ? o cor\sequences?

Fowy do we perceive it



Back to trains, let's conduct a

THOULGHT

[XPIRIMINT

90u waoke up in o {uturistic frain with rno
windows$ aNnd i comvnounication with the
outer world.

Is it possible to know if the train is
actually ™OVing ?

Con you propose on experiment whose
results maoy onswer tral quedtion ?

1f the train is maving ot
thee is no way t6 determine (from the
insice) if it is actually wscwing...

UNLESY —— it chonges its speed in the
course of the journey

Propose an experment that lef you measure
(or notice) the acceleration of the irin while
being sril) inside of it.

havin

constant vclocitg

A Wnot ore they ?

A System with uniform drarslation (4. constant
velocty) \__}
Wherever Newtons 1 law

applied

M Nhy are they 2
CA NVAS
They let you cefine the amphitheater
where the laws of physics con perform.

All LAWS of PHYSICS are the sarme
(and con be stateqg in their sivmplest
form) in all inerlia\ frames.

The concept of o canstant

velocity iNn o

SIMPLE and nice way +wo
concepts .

(e}



[XPIRIMINT

You are on a train with o fixed speed ond let
o ball fall. Whaot is the trajectory of the ball?

[t cepends who ove you asking the question !

O v

A |
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constant

x] = “Lr ®1

&)

(for the triongle )
STRAIGHT LINE

(for tre squc-xre)
PARABOLA

What is the M MOTION ?

Which should be the preferential frame
of reference

~w NN P S

Y

-
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Is it all relative tren 7?




OK, back to trains...

We must Siablish o way to transiate what each
Observer i5 seeing from iheir own frame of reference

7 N\

N

x' = xX -t
4 =y
What aboul timme ?

\

Go\i\eOrn" transforrmations gre e

O{{fCiQ\ 1'0(’5\010(5 berween 1wo ectial frarmes




W

Llet's tolk about Yas!
> L - Wihat is + ~made of ?
o ,'[,L?’.“\ How iy it

cregted ? X, o

15 it o wove
oY O pqrhclc 2

* %) NEVERMIND '

Let's start throw ing stuff from @ vroving
wQQgon instead.

V. (Plane) = v,

A

Ve V( plone): v, + v,

O

7 -
T T
o lJait,
o T eie?
: : Vglig) = ¢ &
4 L

Well ...

..the octugl ™icnoelson-Morley experiment
wios a lithe bit mOre intricate ...

Michelson-Morley Experiment

Mirror 2 Direction of
ether wind

I

Mirror 1

Beam
splitter

g 1111

Fringes

Eyepiece

ART. XXXVI.—On the Relative Motion of the Earth and the
Luminiferous FEther ; by ALBERT A. MICHELSON and

EpwArp W. MORLEY.*

(ONCLUSION
*“ The speea of light is the some for all

observers, reqoardless of tre frarme of -
refetence in which it is measured

- CHARL\ DAMELLO



We hawe seen that ihe fact

of having a

lets us IB\k aboutr SPACE

and Qs if 'H"IELj were inhe
+WwWo siges of the same coin!

o
O

Let's explore the qeome’rric wwplication of that!
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MOTION in just 1D

What about the un'd_s'?\/

As the speeo of light is a0 fundorverital, we

con Adefine rew units, with respect to it! \

Thot is not
5omejhin9 new

L)

For bimp\ic{’ﬂj. lets cefine C=1

C lseq 2 3x10%

du:agmm

DEFINITIONS
« AR eventisa POINT in a JIPACETIME
d'\oq\’om

° A curve VV\QLj \’ep\’esem\'g ceworla limne >
of a porticle. Tt encapsulates the info. of
e rmotiorn of a particle.

» Two events are SIMULTANEOUS

i they ore located
porallel to the x-oxis

A 8

: What curve in e
dexcribe -

comns would
A T-rex that evoins at the scvwme
Spof x:=1T as tvie passes

An octopus moving with constant
speed V= 0.9

Drake dr;vmg o Car with constant
Qcceleration



SOLUTION

Ligh’f Cl-l = 3:— = x =t

I =rex X =17

Drake a-= 1:— - constant

Q= 2: = atl:=-x

Y t(x) = JZ
(@]

IN GENERAL

STRALGHT constant

A speed)
* Show that tanle) = v

C UQ'\IED . there woS

ne a chovyge

of Veloc“\hj

ct

r 4

In cﬂg f(ovv\e
of refeternce,
light

L travel ot o 45°
angle

A 4

- Whot would an horizontal line mean? j



