Homework I Solutions

14 (a) In all cases one wants the speed of the plane relative to the ground. For the upwind
and downwind legs, where v’ in the figure is given by (c* —v* )112
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For the crosswind case, the plane’s speed along Lis v" = (r:2 -v? )1/2
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(b) - At=t,,—t, =00085h=0.009h or 0.510 min=0.5 min

1-5 This is a case of dilation. T = y T” in this problem with the proper time T" =T,
v 2 -y2 D T 2 1/2
T=|1-{= T,>—= 1-(—1) ;
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in this case T=2T,, v= 1-[°TJ =[1_(ZJ] therefore v =0.866¢ .

1-7 The problem is solved by using time dilation. This is also a case of v << ¢ 50 the binomial
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expansion is used At=y At'= 1+_v__2__ At’,At—At’:v A: ;0= 2e (At, ) ;
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At =(24 hfday)3 600 s/h)=86400s; At=At’'—~1=86399s;
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y=(1-p)"" = r(l - ”—ZJ = (26x107 s)1-(0.95)*] " =833x10"° 5
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()  d=vr=(095)(3x10°)(8.33x10° s)=24m
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{a) 70 beats/min or At" = :/% min

b At=yar={1-©97?] " (7—10) min =0.0328 min/beat or the number of beats per
minute = 3).5=31.

—v/c)?
For an observer approaching a light source, 4, = (l_v/_c)ﬁ source - Jetting =2 and after
(1+9/c) ¢

some algebra we find,

= Arpurce =~ Ants_ (650 nm)? — (550 nm)> _
A e ¥ e (650 nm)? + (550 nm)?

v=0.166c=(498x10” mysX2.237 mi/h)my/s) " =1.11x10° mi/h.

0.166

The spacecraft’s speed in the Earth’s reference frame is: v = 20 light-hours =0.8¢,

25 hours
22
r=[1 —(EJ ] = —lﬁz 167.
c [1-©08)*]
The spacecraft’s clocks tick through At =% == 1_6;1 =15.0 h, ten hours less than in the Earth’s

frame.




