
15.350
of, 4 vector

if one component is 0 in all trans : all are zero .

suppose q°=o
in a different frame gl

.

= 8 ( got pq
' ) ⇒ 91=0

moving along x

- " -

y q "°=rG°+pay ) ⇒ 5=0

etc
.



l5.@
in system $ "

⇐iii. I > 0

•

± Prove that ×l°< o and I > 0

In every inertial system .

[ is a solar ⇒ same in every frame
.

in $ 492> (x 's 'tCxY2e(x35

in S
'

moving along x
' :X" = 8C xotpx

"

) < o
,

since 1×11's Fiesta < 1×9

and lpklsame for all other possible inertial systems



15.430in§ %< s : displacement #edt
,

Pdt ) → 4. vector

$
d2= c2dt2 .

o2dt2 it oz < 1
,

d
'

> 0 inevwysysten

b) in S
'

r=c pretty much the same argument an a)

D= ( cdt
,
Fat ) d-'

= eat '
.idt2=c2( at ?dtY=o

d-=O in every system



15€ Wo

we

pay ,
p= 0.2 => 8= ,¥g±

I ItI. 0.04 = 1.02

a) cnO= O :
w .

w =

to
= 0.98 wo

b) end =L wz
°°- = 1.23 wo

1.02 . 0.8



15€I = ( se
,
F) → 4- vector

Suppose f conserves in every inertial frame .

Let's look at a ( time .
like ) interval

of = P.
,

- Is ← i. e. change in 4 - momentum between

two events
.

oI= ( EL
,

5)
~

nnanuhu conserves !

In another system S
' ( least along × )

op
'

= @¥,

'

,
gfmomehm

conserves in all

inertial systems

Lorente transform : ( op
'

)×=o = ftp..pe#=8pE2I
therefore Ez = E

, in evwyiuertralsyrtun



15€ Two particles a & to with Ma and wig

in  rent frame of a :

Pa= ( Mac
,

5) Pea (

Eb
,

Fa )
-  

- c

Piipb =macezt- 5. Pa =matbin vest frame of to :

P== (
EE

,
Pa ) Ie= ( Mb . c. 8)

,
E. p1=mb .

Ea

if speed of a in rest frame of to is Free
,

then

Ea= Pmac
"

,
so

Paipb = Ma . Mf .

d. 1

Ford



l5@
a) Mice TT ;

 = M+c2tI =) oMc2= - oT= - 5W

oM= - 5.4.10
- 9

n

b)
Mi  

= M ( 2 Hz +102 ) = 36 u

OM 5.4.10
-9

µ-
= -

3-6
=

- 1.5.10
' ' On

c) whatever initial mass
,

the factual change is

the same ,
so if Mit (0g

then

oM=-l5-lO→gram_
↳ tiny !

in


