
PHY3063 Spring 2016

HOMEWORK B
Instructor: Yoonseok Lee
Due: February 2, 2016

HW 1: Harris 2-28 (Work on Example 2.4 first.)

HW 2: A rod of length `o lies in the x′y′ plane of its rest frame and makes an angle θo with
the x′ axis. What is the length and orientation of the rod in the lab frame (x, y) in which
the rod moves to the positive x direction with a uniform speed u (see Fig. 1)?
The rod is moving with a constant speed u in the positive direction relative to (xy) frame (S
frame). You can define the rod by the two end points. Any points between the points can be
defined by the straight line (rod). Can you make an argument that Lorentz transformation
would not change the rod shape (for example, no bending)? The it is just L.T of two points.
Then the coordinates of the two points should be measured at the same time.

FIG. 1:

HW 3: Harris 2-34

HW 4: The Doppler effect is used in may devices especially in tracking moving bodies.
Consider a satellite moving with velocity ~v at ~r from a ground radar. The satellite sends
out EM signal of frequency fo (proper frequency). The detector on the ground would detect
Doppler shifted frequency fD. Since the frequency fo is known, the ground station would
measure the beat frequency fD − fo.

(1) Show that fD − fo ≈ fo
(
1 + v

c
cos θ

)
. Here θ is the angle between −~r and ~v.

(2) The radial velocity of the satellite is dr
dt

= r̂ · ~v. Then you can calculate the total radial
distance of travel between times ta and tb by simply counting the number of cycles of beat
frequency (Nba):

∆r = rb − ra = −λoNba,

where o is the proper wavelength of the satellite signal. Derive this relation.

HW 5: Harris 2-57
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HW 6: Harris 2-59

HW 7: In frame S, event B occurs 2 µs after event A and ∆x = 1.5 km away from event A.
(1) How fast an observer must move along the positive x direction so that the event A and
B occur simultaneously.
(2) Is it possible for event B to precede event A for some observer? Explain.

HW 8: An electron of rest energy mc2 = 0.511 MeV moves respect to the laboratory at
speed u = 0.6c. Find p in MeV/c, E, and Ek.

HW 9: Harris 2-76

2


