Solution for Problem 2

Satoshi Yoshida
If B is moving with speed vg in the A’ s frame and A is moving with speed v, in the

same direction as B in the frame 0, then the speed of A in the frame 0 is vy = ::_‘,:r;i. Let

c2

v, = ctanhuy, vp = ctanhup and vy = ctanhug. Then, up = uy + ug because of the
addition theorem of hyperbolic tangent. T call uy,up and up rapidity. For example,
uy is the rapidity of A in the frame O.

Let T be the proper time of the spaceship and two missiles are launched at 7 =0. Let
O be the inertial frame that is moving at the same speed as the spaceshipat T=0. Let t
be the time in the frame O and t =0 at 7 =0. Let vg be the speed of the spaceship
and ug be the rapidity of the space ship in the frame 0. The spaceship catches the
first and the second missile at T =1,,T,, Trespectively. t=1t;,t, at T =1Tq,Ty,
respectively.

If the speed v is small, the rapidity is u Eg because v = ctanhu = cu. Therefore,
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At T =0, the speed of the spaceship in the frame O is 0. Then,
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vg = ctanhug = ctanh%r
Because the first missile is caught at t =t,,
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= = cosh%rdt and vg = ctanh%r,
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Substituting dt =
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Let &= exp%rl, then,
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Because t; >0, &> 1. Then,
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In conclusion, the proper time interval in the spaceship between catching the first

missile and catching the second missile is
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