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(1-8)) Consider two imestial reference frames. When an obscrver in each frame 1 casurcs
the following quantitics, which measurements made by the two observers must y eld the
same resujis? Explain your reason for cach answer.

(@) The distance betwoen two events 7, M«GA&\ 2ecse a3 W l
{&) The value of the mass of a proton /{ - /&ééaﬂ‘( 045 a i
(c) The speed of light i €7— Ayuda /ﬂd’.fﬁd/&”? /3 e :
(d) The time interval befween two events j1.o - 1Tt ‘ol £ ar5 an . ; /
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of the Michelson-Moriey experiment could be accounted for by 8 contraction of that ama ~p * e Zﬁj
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Z-‘-' ‘(ﬂ :fﬂé\ﬂcé/
L= L1 — v¥c)™12_ He thougit of this, incorrectly, as an actual shrimking of mattes. By
about how muny atomic diameters would the material in the parallel amm o the interfer- Yk

ometer bave had to sheink in order (0 account for the absence of the expect d shift of 0.4
of a fringe width? (Assume the diameter of atoms to be about 1070 m)

idl bty 4 (- 7/

gwm’«/ %ﬁ%& N A 7// //

-/*‘/ ) z[)lﬂf‘

-

ch-gcv

- L ] Lz
j’w Veunsir = C mwmﬁ 7%/ e _
(-2

" e (- 32/

248 Lo of iderkermanter arue Lo = N w

/. &m/@’ﬁwﬁr Viropl pfre vz M0 'K B o

VT
(/-?‘) _écl 2

lwﬁ”z‘)‘j/h[ /0’8) 5.5 ) m

",{éqm/é%% b2 JL =5547" 55y 55D 2 oty

/O—w"";/qrzﬂm‘c A oo for




1-49. Frames § and 5” are moving relative to each other along the x and 1’ a tes. They set
their clocks to ¢ = ' = 0 when their origins coincide. In frame 5, event 1 o curs at x, =
‘e -ymdt, = 1 yand evemt 2 occurs at & = 2.0 ¢ - y and £, = 0.5 y. These events occur
simultanecusly i frame §”. (q) Find the magnitude and direction of the velo ity of §" rei-
ative to 5. {b) At what time do both of these events occir as measured in 57 () Compute
the spacetime interval As between the events. (d) Is the interval spacelike timelike, or

lightlike? () What is the proper distance L, between the events? 4-& -4.-1,=
1-59. Do Problem 149 parts (a) and (b) using & spacetime diagram.
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“2-35.)A synciwonous satcllitc “parked” in orbit over the eqmator is msed o relay }:o jmw%‘ T
i microwave transmissions befween stations on the ground. To what frequency must the ‘
3 satellite’s receiver be tned if the nequency of the transmission from Earth i exactly . i
' aﬁo > 9.375 GH2? (gnore ofl Doppler effects) . }_\
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clectrumagnetic radiation. Counsider a box of length L and mass M resting on a fri *tiondess
ﬂmmmeleﬁwﬂoftheMuahgﬁtmmatamuMMofmﬂﬂ g which

is absotbed st the right wall of the box. According to classical clectromagnetic th ory, this
radistion carries momentom of magnitade p = E/c, (a) Find the recoil velocity of the box
such that momentum is conserved when the: light is cmitted. (Since p is small iad M is
large, you may use classical mechanics.) (5) When the light is absoibed at the right wall of
the box, the box stops, 50 the total mamentom remains zero. If we negloct the ve ry small
velocity of the box, the time it takes for the radiation to travel scross the box is 47 = Lic.
Find the distance moved by the box in this time. (c) Show that if the center of ma = of the
_system i to remain at the same place, the radiation most cacy mass m = Fic’.

/*“<
<}
+

;-E CH. - —— = =
@ﬁj.ﬁsé : --(p My) — v ﬁ°

¥
\ +' '

1
. I

Ax= L L = EL . tfec by keve

s

A

[w N =

MC “ Mes boforr )Z/fb oo Fertsd

M~

: @ Sad qufmﬁf»‘u Q Wlss iy 504/%// 4"”’ M &# Lol

ﬁ b pox o at (WW”/{ )

cﬂ @ 60}( af xf"lf'zl. o 74«/ Wfa/mm

.

Xcg?__ZWc Xo JM ‘0 *M(’)

M rar

Obum))(cz», _,Mj;

Uhes Fio radindte & o sorbed axtur 1ipud S5t of ég Gn

%éﬁwﬂwlgé’/w@mywwm

how ol !

L L
M2+ w2

ﬂrm)(%; = Hp) tm (5-0%) = ~m 3 Gé/m )y
= MAX“/MAX s Lo |

Max > w(L- AX)

Sﬂfa? ﬁojw Atr m#@«/ﬁmc&w 74./

é@u/%ﬁ’/w@«o

Cusich _wiert: X = Yoy . Solot  for s

MAK = v (L- ELL)

MMC W\LL“ )—V ’c- = (1=

- gimae E4<per






