) Frame of relerences (‘.\‘.r:vh’al,rbhal;imak) (vouleutin [i-)

b N i buming & Fici:?ous ("Ormc
v Fixed fame o« @ Motion in & Cor, byo!‘i;,ﬂs on Seat, bo‘s’w‘“’e
N rteok ‘Po"" ac\ve @ Ga]ﬁnem Trons FOﬂ\‘)a\;iom)i orofe m{.‘m,ms
wher A @ Speciol relativty ~Time dilation Length contpahia
ve oron . )
fixed obect ® Applicatin to EM % Why Movivg chege B = Feld-

N Lot Forest. (9 Aditioal. deteils

MIASS acclenting in pixad FOR = force
FOR acclerating With Mass Fixed = Fictiove Force

X
A”‘]'layh 601)7 M}mﬂb rom{) i+is ditficul
$o be Caplaied from inide #e Cor.
The Galilean Transformation , Speciol Relo.l:iv:tg and The Lorent2 Transformation

The €alilean Transformation : Tt involves branslating between o fixed F-0-R and one Moving ak Constant Veociby-

Vmfs 4 1\9‘ We're Moving only in - direction
/% b—>Vmis (trainguy) =y=y' and .2'-'_2‘
/L

N Like the cose in first poge o is behind o'

7 Z ol
* Doe=2'+VL
—_—

X

An observer on the grcvr\d /
2

el

and ene on a. truin.
To relay observations of an event, either observer must Use Make time measvement Same For both observer
the transformations to not break any physical Laws. (same reference time) =) t = '
b= dfx , dbsd (Sametimd) gL g ot evts o —
it m=m' (Some mass) dt* Jtt dt These 4 eqpations are consistent and ans known
0=0 as the Galilean Tronsformations !

» F=ma is invariant under Golilean Transformation.



@ I'_r.'m of Reference and Fictious Forces

We exist in Space Without nothing Mueh to orient us. Nakurally, to grasp the concept of Spoce, We develop o.
coordinobe System by identifying geometric points. . .
Yes, the bal) will be at 2m in4.s!

@/\ The Cube mmbu?: A (
here becavee ', U=0
\E)fb : ,",’:""f“”"*‘" i ) ams™® S=lzx2x (2)'=4m
\/—-— ooK Simylar ¢ (&a .
N———" L L L A N 7
04 2 3 4

When communicaking ko oneself, therc isno problem in "Strange L T'm pretty Sur it will be at 3m"
sing one’s 0Wn coordinate System; but when balking to (

others,, the values don't match up ! They are in different 0’ u;,:s-a
frame of reference. * 8? S N
T 1 T T | 7
0 2 23 ¢4 5
To resolve this issve,HioycouIJ both vse another 8
F- 0-R (e-9-Mmeasurcdistarce of bl relative to omp). @ il hink T mod 6.7 bl hirm A e
Both will c.onclude," in4s l:ho ball will be 4m From the lmp‘.) mw'"ﬂ M'l &Q“i!‘ still beat 2 :lm lows of phgs'lcsw:;-
in4S. He's obmngd.mlgum] T Know he is infront of me
me. T'll just add 4m to what T obboin by 4m, %0 Tl jusk remove
Or, Now that they know they're in different F-0-R (Aig ( g ot TN Btk / bhas frn . 1
infront of B by :lm) , they could just werk in their own
F-0°R and tronslate the regult for the other person. 8 behind A by4m % A infront of B bydm.
»Sa=Satd =5Sn=Sa-4

To tranchorm betueen F-0-R e Sometimes need to add elements
ko make the Jaws of physics hold. Let’s look how these relake ko daily Scenarics.

Suldenly Broing at 0. Red Light.
at constant Speed
We oxe bravelling in 0. Car,ond on the possenger Seak,thers is o waber bottle Iying hori2ontally. We suddenly hik
the brakes ; We Feel propelled forward and the bottle Folls on the Floor. Why was there o forwword fore despite

broking applied o backward force? Where didit come from?

To better grasp thig, let’s swikch to another F.0-R. Let’s Switch baci ko the Car ingide F-0-R.
Leb's prelend te be o. passerby looking ot the event..

The bottle the driver and the cor ase oll travelling at We are moving at constant Velocity.We do not
velocityV. The 3ystem is in equitbrium o ther is no net Forze . experience any foree and there is no distinction

from being ak: rest.. (We connot look outside)
Suddenly , we apply the brokes. The cor decelerates or acclerabes
in the opposibe direction. The bottle and the driver possess When the braxes ax opplied and we move forward,
mass anda. property of that is its resistance from being acdened.  We know nothing abouk us moving, braking

and ovr inertio. acting like exploined before.
We can see that inertia “fixes” the driver and the bottle while We only recorded a. Foree forword.
the cor Moves backward. This is eqpivalent to the bottle acclenting e bermed this o. Fictious foree
Forwara !

As car moves back, Fixed object inside

Fictious Porces ariee when Lranslating from A moves forward |
Pined Linertiat) F-0-R to accleraking Lnon-inertial) 9 Co| e
F-0-R For the lows of physies ko il hold. A" 000




Einstein’s Troin - Plabform thought Experiment ¢ Relativity of Simultaneity

Relativiy is the Sbudy of how objects in different F-0-R measure. the same event . Einstein's paper published in
4905 proposed the Concegt of Special relativity. He gave 2 postulates : 1) All inertial F-0-R aro eqpallyvalid.
2) The Speed of (in Vacuum) is same For ol observers.



