The constancy of the speed of light
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Form second postulate of relativity for C

Similarly it can be shown that:

Similarly it can be shown that: a spherical pulse propagated from origin we have:
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Use the Lorentz transformation equations in difference
form to show that

(A) simultaneity is not an absolute concept and that

(B) a moving clock is measured to run more slowly than a
clock that is at rest with respect to an observer.
Solution (A) Suppose that two events are simultancous
and separated in space such that At' =0 and Ax' #0
according to an observer 0" who is moving with speed v
relative to 0. From the cxpression for At given in
Equation 39.14, we see that in this case the time interval
At measured by observer Ois At = yov Ax'/¢”. That is, the
time interval for the same two events as measured by Q is
nonzero, and so the events do not appear to be simultane-
ous to O,
(B) Suppose that observer O carries a clock that he uses

to measure a time interval At". He finds that two events occur

at the same place in his reference frame (Ax" =0) but at

different times (At # 0). Observer O” is moving with speed

v relative to O, who measures the time interval between the

events to be At. In this situation, the expression for At given

in Equation 39.14 becomes At = yAr’. This is the equation

for time dilation found carlier (Eq. 30.7), where A’ = Aty is

the proper time measured by the clock carried by abserver

O'. Thus, O measures the moving clock to run slow.
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