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€1-8) Consider twp * ~=i=! —&aramc= frames. When an obscrvet in each frame ir casurcs
the following quanti
same resulis? Explai

(@) The distance be
(5} The value of tix
() The speed of Lig
(&) The time interw
{¢) Newton's first k
() The order of the
{g) The value of the

I

-84, ILA.MWISymbd«emu%mMﬂmmﬂeﬁwt

uf the Michelson-Morley experiment could be accounted for by a contraction of thet arm
vldnemwrfuoumlymgpunﬂslloﬁadlsmumunwghdweﬂubnlengﬂl

L = L1 — v¥c*)2. He thought of thit, incorrecdy, as an actual shrisking of matter. By
about how many atomic diameters would the material in the paralle]l am o the interfer-
ometer have had w0 shrink in order 10 account for the absence of the expect d shift of 0.4
of a fringe width? (Assume the diameter of atoms to be about 10-¥m }
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1-49, Frames § and 5 are moving relative 1o each other along the x and x’ 2 ¢es. They set
their clocks to t = 1 = 0 when their origins coincide. In frame 5, event | ocurs st x; =

e

simpltaneously in frame 5°. () Find the magnitude and direction of the vele ity of §* rel-
ative 10 8. (b) At what time do both of these events occur as measured in 57 (¢) Compute

the

lightlike? () What is the proper distanoe £, between the events?
1:50. Do Problem 149 parts (a) and (b) using a spacetime diagram. _

-yendt, = 1 yand event 2occurs atx; = 2.0¢ - y and 1, = 0.5 y, These events occur

spacctime interval Ay between the events. (d) Is the interval spacelike timelike, or

(cE cq)
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“2-35.)A synchronous saicllite “parked” in orbit over the equstor is used to relay

j " microwave transmissions between stations on the ground. To what frequency must the

g satellite’s receiver be tuned if the froquency of the transmission from Earth is exactly
GCO 9.37SGHz?anorcaIIMhrcfem)
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radiation. Consider a box of length L and mass M resting on a fii tionless

surface. At the Ieft wadl of the box is a light source that emits radiation of enexgy % which
is absorbed af the right wall of the box. According to classical clectromagnetic the ory, this

radistion carries momentum of magnitade p = Efe. (o) Find the recoil velocity o1 the box
soch that momentem is conserved when dhe light is emitted. (Since p is snall 10d M is

lrge, you may use classical mechamics.) (5) When the light is absotbed at the right wall of s~ ®
the box, the bax stops, 50 the total momentsn remains 2ero. If we neglect the ve ry small a

velocity of the box, the time it takes for the radiation to travel across the box is 47 = Lic.

Find the distance moved by the bax in thia time, {c) Show that if the center of ma s of the - x=0
_system is (0 remain o€ the same place, the radiation must cary massm = Eic. “—_“’L
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