
PHYS 311 FALL 2015 HWA 2. Due Wed. Oct. 21’st.

Minkowski Diagrams

1. On the template Minkowski diagram put an event A which is not on
any of the provided lines. Measure its co-ordinates for both S and S′ as
described in the suplemental materials. Since these co-ordinates are to be
connected by Lorentz transformations infer the β = v/c parameter of the
two observers. Now directly measure the β parameter from the slope of
the ct′ = 0 axis of the S′ observer and compare.

2. Put another event B which may be causally connected to A. Put another
event C which can not be causally related to B.

3. On another copy of the template diagram study the effect of time dilation
and show that the effect is symmetric for both observers.

Motion under constant force in one dimensions

1. Assume for an inertial observer S a particle of mass m is under the in-
fluence of a force field given everywhere and for all times as F = f ı̂ with
f > 0. The motion starts with the initial conditions x(0) = xo and
u(0) = uo with uo > 0. Find p(t) from it infer u(t) from which find x(t)
and a(t).

2. Calculate the proper time for this motion between ct = 0 and ct = cT
given that xo = 0.

3. Assume x̃o ≡ xomc
2/f = 1. Describe the trajectory of the particle on a

copy of the Minkowski diagram.

4. Assume two ships starts the same motion at t = 0, one with xo = 0 and
the other with x̃o = 1. So the distance between the two ships is always
the same for the observer S. At some time the ship that is following the
other fires a photon torpidoe -which travels at the speed of light- towards
the one ahead. Is the ship in the front get hit in finite time? It may be
beneficial to plot the required curves.

Motion under constant force in two dimensions
Consider a particle of mass m under the influence of a force given everywhere

and for all times as ~F = f ̂ with f > 0. The initial position ~r(0) = 0 and the
initial velocity is ~u(0) = uo ı̂.

1. Show using conservation of relativistic momentum along the ı̂ direction
that ~u · ı̂ is a decreasing function of t.

2. Find uy(t). Hint: Remember the equations of motion for the mometums
are really simple. And note that since the Lorentz norm of the four-
momentum is a constant of motion we have E2 = P 2c2 + m2c4 -take the
positive square root.

3. From these find ax(t) and ay(t).
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