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v = 0.866c . 

1-6 This is a case of length contraction. 
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v = 0.866c . 

 
1-7 The problem is solved by using time dilation. This is also a case of   

! 

v << c  so the binomial 

expansion is used 
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(b) 
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1-14 (a) Only the x-component of 
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(b) As seen by the stationary observer, 
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1-16 For an observer approaching a light source, 
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1-19 
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1-21 
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1-23 (a) Let event 1 have coordinates 
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1-31 In this case, the proper time is 

    

! 

T0  (the time measured by the students using a clock at rest 
relative to them). The dilated time measured by the professor is: 
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1-33 (a) We in the spaceship do not calculate the explosions to be simultaneous. We 
measure the distance we have traveled from the Sun as 
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 We see the Sun flying away from us at 0.800c while the light from the Sun 

approaches at 1.00c. Thus, the gap between the Sun and its blast wave has 
opened at 1.80c, and the time we calculate to have elapsed since the Sun 

exploded is 
    

! 

3.60 ly

1.80c
= 2.00 yr.  We see Tau Ceti as moving toward us at 0.800c, 

while its light approaches at 1.00c, only 0.200c faster. We measure the gap 
between that star and its blast wave as 3.60 ly and growing at 0.200c. We 

calculate that it must have been opening for 
    

! 

3.60 ly

0.200c
= 18.0 yr  and conclude that 
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Tau Ceti exploded 16.0 years before the Sun . 
 
(b) Consider a hermit who lives on an asteroid halfway between the Sun and Tau 

Ceti, stationary with respect to both. Just as our spaceship is passing him, he also 
sees the blast waves from both explosions. Judging both stars to be stationary, 
this observer concludes that 

  

! 

the two stars blew up simultaneously . 
1-37 Einstein’s reasoning about lightning striking the ends of a train shows that the moving 

observer sees the event toward which she is moving, event B, as occurring first. We may 
take the S-frame coordinates of the events as (    
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A is at (    

! 

" x = 0 , 
    

! 

" y = 0 ,     

! 

" z = 0 ,     

! 

" t = 0 ). The time of event B is: 
 

 
    

! 

" t = # t $
v

c
2

x
% 

& 
' 

( 

) 
* =

1

1 $ 0.8
2

0 $
0.8c

c
2

100 m( )
% 

& 
' 

( 

) 
* = 1.667

80 m

3 + 10
8

 m s

% 

& 
' 

( 

) 
* = $4.44+ 10

$7
 s . 

 



 The time elapsing before A occurs is 444 ns.  
 
 
 
 


