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e Atstandard temperature and pressure spund trav-
els at speed u = 330 m/s relative to the air through
which it propagates. Four students, 4, B, C, D, posi-
tion themselves as shown in Fig. 1.20, with YASBSC. ina
straight line and D vertically above B. A steady wmg
is blowing with speed » = 30 m/s along the line ABC.
If B fires a revolver, what are the speeds with which
the sound will travel to 4, C, and D (in the reference
frame of the observers)? Discuss whether the differ-
ences in your answers could be detected.
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iA { ’B (Problem 1.10)

« (a) What must be one’s speed, relative to a frame S,
in order that one’s clocks will lose 1 second per day as
observed from S? (b) What if they are to lose 1
minute per day?

e+ A group of 77 mesons (pions) is observed traveling
at speed 0.8c in a particle-physics laboratory.
(a) What is the factor vy for the pions? (b) If the pions’
proper half-life is 1.8 X 107%s, what is their half-life
as observed in the lab frame? (c) If there were initial-
ly 32,000 pions,how many will be left after they have
traveled 36 m? (d) What would be the answer to (c) if
one ignored time dilation?

** Muons are subatomic particles that are produced
several miles above the earth’s surface as a result of
collisions of cosmic rays (charged particles, such as
protons, that enter the earth’s atmosphere from
space) with atoms in the atmosphere. These muons
rain down more-or-less uniformly on the ground, al-
though some of them decay on the way since the
muon is unstable with a proper half-life of about
1.5us. (Lps =10%s.) In a certain experiment a
muon detector is carried in a balloon to an altitude of
2000 m, and in the course of 1 hour it registers 650
muons traveling at 0.99¢ toward the earth. If an iden-
tical detector remains at sea level, how many muons
would you expect it to register in 1 hour? (Remember
that after » half-lives the number of muons surviving
from an initial sample of Ny is No/2", and don’t forget
about time dilation.) This was essentially the method
used in the first tests of time dilation, starting in the
1940’s.
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