
Toni tutorial

1. Using %
,

UH = - C2 and PE mole, E),
Derive the well-known formula E2=m¥+pk2

2. Show that

P% UP = 0=4 FB
P; Php =Pappa
a

= 3

pints = ei,,eE, + e.ie/i,+ei,eP,



3. (Particle Dynamics)

Defining 4-acceleration

a- = di
Fe

a) Show that am = 0

b) Using ñ= He, E), show that a°=ñÑI
Aint I = dd¥ , E- d£ , I =D"ñ

in dI
spatial
components

spatial
components

of 4-velocity of 4- acceleration

e) Relativistic version of Newton
's law

f-
×

=
math

show that

f-
°
= F¥

and combining this result with that
from

b) to discuss that F°=ma° is a

relativistic statement of the work -energy

theorem



(from Poisson & Will
,
2014
,
Gravity )

ma

5 .



66
.

t
A

[
E2

F-
I

>×

Consider a freely moving particle (at=D
.

The action 5 =
- mctfde
I

= It L
1

where L= -me -7%11-11-1
Using the Euler-Lagrange equation (corresponding

to 88--0)
£+81m - ¥. = ◦

Show that a uniform motion of a free

particle, according to SS = 0
,

maximizes the

elapsed proper time between F-
+
and Ez


