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tln.l)1 . E\ ajn grnntrtat^1ly a..l h \  L r , t ns  a t  sp r .P tn r  l t t l r r t r s  t hc

Shonn lbde is a sDacetin,. diasram in ih. fume Nhere llle barn is ar rost

ud thc polti is trrovirs Thf s.lid, vedicrlln,cs an the No.ld hresorihelio.t
rml rear bim dooN. the hcarr pam nldjcntn,g \vlen lhe d..c are shul. Th'

d!ft.d lnres ap tnii rvorld Ini.s ofll,..nd ofine pol.. Ai the nron.ni r, ihc
pole is n, the banr ard l,otb doo$ are siniuhaneously lhn The.o.rdnr^ies
(/.r') !l the lranc in Nhii,l, llc pole is siarionary and tho b,rn $ Dovrn8 are

dso nrdnllcd as Nell as $'!.liDes of.onsttrr l'
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F,om tltu sll.dn!. dinsr r n is evidenl thai ihe closing .1 rhe lionr
,loor ar(lilr.ri.rn,q ofth. r.unoor c mt rinulidreors t|. potc IuDe
nrt|er. tln tlont door.losesrftcr thr r.xrdoor ofens TLisiuo\$ thc sh.r.r
bdr lnr! Lo Dass !!d il,. jdiser polc as reo no$ dcftrrstrate quaniilain,elr

L' llip pol. fiarr ihc rnre nidererc. ber$een lh. hro elerh rrruoroous
i" 1l'. bam fidno 'n l./ (1.2,1)l is

lt =11:L,lt!

nlrro ,. = llr n is fl,. Droror \(idth ol the lDn and r is irs \,elo.iitr This
rclo.itr is su.l, thd the 20n loleis.o.rrnd io 10n tho Lln tiane. i.e..

' .  . \ ' , r  '  1 ,  !  - , t . r  , ' . " rF r !1  l r '
rhe  ro r r r r ( ted  5  n  l c rs ih  o l f l , .  b .D An l th . f r l r '=2 . ( !6 /2F. tO=1 jn
co pars tlrruugli L.bre the ftori door.loses. lhe roial ntrLtes tb. n 20nr
lerstL of rl'. polc Thcr. is no conradtrrior.

1-1 \ sttellitrarl)j6&e D".tL jn I citrulatotl)it abor. tLr rquarrra dnl,!..
or r00 k.r t.D de sL.A.! ,_, non, ,ra4 s?..Lnr ppt da! rill r .11\.k an
5u{/, a sareilJr. r,r sron .o,rDarcd Lo a Ll..L on thc Eartbl (a-). put. jast
tLr st..j.l nhr^ iirit: .f.cts )

Soltrtion: N.g cciins ihc earih s orbilal n'()tion. nr can tlnrl olitre eartlj ds
,otrlrs rboui d rxis in d ineriial iime. The spdid y" of thc sai.llitp is
rLrtpd to iltr,distdc. '" fion Lh. edri|js.enr.r bv

v::Gtra

I I

l o f  f .  -  I ;  r ' l l o i , r ,  \ ' Ide  ? : i :03 t8 tm Thcspc .d . i rhpear rha inssuf {e

14:1/ l ]h)=r j^ro

t2



l l L l  n r . l l i r . l l o l l  r !  r ' . l t rA  L t r rL r  u  i l r  t r n | J
l o fL | r , . 1  r i r L i  r i i . . 1 ! L l  r i | nLn i i ( ' f L f  i l l i .

l l l , ! . r l  e r  ,L , r ' L t  l l  l : r / , ' l :
l l l r r . , , l  ! u l  (  l . 1 i i

! lB r  l ! r l L  L . l , n i r i , r  r r  r r r l i

i (;)'-j

L ,o r ' , i r \  r 1L . . Ld t "$ i L l l l i l l , r  l n  ( 3  ] :  l 0  L l r { 81 j ! 10 r t= l 0 l , s



r  l l  J '

, i , ,  t r ! r L  r  i  r  , L  r )o tn  , r  i  . r s r r  r l  l r  [ t l  I d r r rL  t .  Jo f  5

i  r .  r , ,  r L r  i ! 1 ,  l r , r ,  i ,

IR

( i

I
L

I

-  I  I  l ,  I

t r  ! t r L L  , , , 1  \ , ! r L  ,  I  l !

1L  r (  r r r : r r l - t L  l l i l i \ r l t r , t l L r '  r ! 1d  I  r n i r



L10t ,L [  I  I  tL t ;

', = ,,r' 1'
t1 l \ ' l



Jl] CHAPTER .1. THE PNN_CIPIES O[ SPECIAI EELATIVITY

1-13. h nt ierrin tme two evdts o.cu. srnrlteeously ar a di,tance of
3 meteN aput,. In a ftUtc tuovias qifi rcspect La tlJe labotatory frame, aae
.venr oc.urs later ,id t-!e otha bv la-t s. Bt, shat spatial distance zrc t\e
t]|o erctts sept^re.l jn the naying tr{nc? Solw this Foblm in tvo n4rs:
64t br fintlins rhc Larett2 boost thar cataects the two bams, ed se.od br
na}jns use of the itftitu(: at the spacetime dbt,r.e belweea the two erenld.

Sohtion: The inteNal berween rlo iwo e\rDts

(rs)1 = _lcAr'+ (ar) '

nust be ile sane in boih lides. ln ile laboratol"l, ftme

(as): = 0: + (3 nf e n'

( r  r l l 'a  '  o ' .1 r- \ , )

Ar=!48"1:a24n.

Ld (1,4 be coodinales of ilt nGriial ftme in which the ereis are
siDuhmeoN, and (l/,r! coordinatB ofa lrme h@inB with respecr to ihis
on€ along the. eis. The Loreftz boosi.on@crins ihe t{o franes inpli6

' i ' i=1lra-,r-4i' .rl
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rlrrrs rr. sDrl|iD.ors

i l=-: ir .=r0,.
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. r r ip t t i r th  r ' t t )e r  \ -  <  t  h  rq  o t l t . r  j j e t t i , ]  Lzne,  (1 ,  n  \ l :
jr .jr nnti' litrr tlr\t )\- = . d aL! atlq ilrttj, k ne. and thrt lt)
i ; I h nN tr\ritlr,tu. i.r \- > t:jtt ar! otLr in.rtjat t ane

-)5
S;ut ior :  Ornr l i . .  rnr t$sot I ' r r  r l ' c  r -ar is  n  . lorg f  Tnenihoaddhnrn
! l  ! . ld , i r i rs  ( .1 l3r )  Bn e!

, ,  I  - , 1

PLdin ,g  t ' l l  l tu  I  r .na i !  t l r l  i l  ra recs  b fh lcen .  L r  f  =  - . lnd

+,  tu r  l  =  +r  h  n l l .ases  l '  < .
TLf fro|ldn rnr h rn,l!1cd .le.brdi.ally as rill :rs gaphi.allv. ThP

.,l,lifnD rI r.lL,rirns (l t8r).,d Lo rriinr,

l  ,  (  )  - 1

+

' = 
1+ i-,,/".

Sol \  t r 'g  L I  i 'B i \es  I '


