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PROBLEM No. 3

a.0.5p
Deriving the Lorentz transformations two-fold, we get
3
2
u
==
' C
a =a.
1+
+ ey V.
c

In our case u = v, and v,' = 0.
3
dv viY
t=a'|1-—%
dt c

F =—3=m,a' = constant

X 2

b. 0.5p

d(csina
(—)3=a'dt:>ctana =d't+C

(l—sin2 05)E
Att=0,v.,=0,so00=0and C=0.
V a't

2 2
ve ¢ a't
1—7 1+(j
C C

¢. 0.5p

2
dt'=dt«/1—v—2=L;
¢ / atY
1+(j
C

Again C=0, so
c ) a't
t' =—arcsinh
a c

d. Ip
—c*(de') ==c*(de)" +(dx)’ e 2 2
4 = (dx) =7(cosh21—1)(dr) = dx=—sinhrdr =

t . C
=smhr:>dt=—'coshrdr a a
c a

2

c
x:—'coshr+C
a

Att=t'=0,x0= cz/a', so again C = 0.

v, =csina =

) c c
=sinh7t :>dt'=—'dr:>t'=—'r+C
a a

a't
c
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e. Ip

a

2 22 2 2
ct=c—,sinh7:>x2—(ct)2=£0—j :>£x —(Ct) =1

ct
I
I
I
I
I
1
I
I
1
Czllﬂa' xl x
\
\
\
\
\
3
N
N
N\
f. 0.5p
c? x=p,cosht
Po=—"7F= .
a ct= p,sinht
g.0.5p

2
{x=pcoshr p= sz_(Ct)

ct = psinhz T= arctanh(c—tj
x

These equations require that x > 0 and p > 0, so using these new parameters one can
cover only the quadrant of spacetime characterized by x > |c¥|.

h. Ip
dx=dpcoshz+ psinhzdr
d(ct)=cdt=d psinht+ pcoshrdr

ds® =—c*(d1)’ +(dx)’ =(dp)’ - p*(dz)’ =—c2p—22(dr)2 +(dp) ; f=£g=1
C

c
i. 0.5p
X, (xl j t
p= & 7 =arccosh| —
coshr P
2
Ap = C—'
a
\
Xo X p
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j- 0.5p
The observer will receive only those signals emitted before the beacon exits the
quadrant of spacetime described by the Rindler metric.

cth=x0:>tlim=ﬁ:>N: Lim. +1= Ho +1

C TE) c]}) ‘||
In the case of the light, ' /
ds2=0:>(dp)2=p2(dr)2:>d—p=dr \

P \
At 1 =0, po = X0, SO \
ln£=T:>p=erT ‘\\\
F cla’ p

k. 1.5p

Let p. and 1. be the spacetime coordinates for the emission of a pulse.

ct
p. =+lX, —c’t’ ; r, =arctanh [—j

Xo
ct
L I+— ”
ec—e ° «ct . ct oo, . X . X, t+c
tanh 7, = ——— =—:>62°—1=—(62°+1):>62°= 0 =gt = [
e“+e " X, X, 1<t X, —ct
X0
X, X,
p=ife’=(x0—ct)e’=p0:>e’= 0 —=r7=In 0
e X, —ct X, —ct
Let #* be the moment the observer receives the last signal.
Ie%
at
Wt¥) = c—5—
a't*Y
I+
c
The frequency received is
a't*
]———¢
at*Y dt*\  a't*
I+ I+ - =,
vy c _y c N I at* at*
0 a't* 0 art* 2 art* 0 C C
c I+ +
a't*Y
I+
But
2 '
c . at* . ) . ct
ct*=—sinh7 = =sinhz = v =v,(coshr—sinh7)=v, e =v0(1——}
a c X,
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t=NI,=v=y, {l—ﬂ[[&}rll}
x, \ | cT,

. 0.5p
dpo dpdr ca a dp
U =(x,—ct)e —=— -
ar " drdr o= 0p di
Upon reception,
KNSRI PN
X, —ct dt X,—ctc a c :
Po p

m. Ip

t 1 2,2
tanhr:c_:> > dT:idfidl‘=ﬁ(l—tanh21)dr=ﬁ 1_02 dr

x, cosh’r X, ¢ c X
ddr) dr | x ) dexd+df
de c dx() C xg

dr x, +c’t’

g€ x; O_x(erczz‘2 Ax,
gxg—c%‘z x; -t x,
c X,
n. 0.5p
Ax 2. 10°
gz_ozizzg_izzmm/s 2602102 km _, o
X, ¢ ¢ 9-10'°m?/s
a!

At=4-10"".365-24-3600~1.26-10"s
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