HR/20260118T1049 Ballin train p.1/1
Ball thrown through train in driving direction.
tp = train w.r.t. platform
bt = ball w.r.t. train
bp = ball w.r.t. platform
Velocities etc.:
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Total energies:
in platform's frame:  E), = ytthc2 + ybprcz
in train's frame: E;, = M.c? + yp:Mpc?
in ball's frame: Ey, = ypeM,c? + M, c?

Quod demonstandum est: E, = E, = E)

Step 1: E, = Ep ~ Myc? + ypeMyc? =y Mec? + My c?
VoeMpc? — Myc? = ypeMc? — Myc?
(ot — DMyc? = (Ypr — 1M, c?
only possible if: My, =MV (ype =1 By =0)

i.e. train & ball must have equal mass or the ball must be at rest within the train...

But (n

Ergo Conclusio: Total energy is frame-dependent!

otprovenhere): E* — p?c? = m?c* isframe-independent.
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