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Compulsory:

1 M FEIBERSFLUEE Y = cBJ55), HAERERNUF = vuc(1, B.). EEE: UFU, = —c%
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3. Determine the space-like, null, or time-like character of the three 4-vectors given, in Cartesian

coordinates, by

1 1 11
A = <1,0,_,_>, B'u:<1,0’_7_>’
V2 V2 22

C* = (3,12),0,0) (1)

where A is a real parameter.

4. If 4-vector v# is time-like and 4-vector s* is space-like, is it true that their scalar product v,s# =07

Optional :
5. An astronaut on an accelerated spaceship uses a coordinate system (T, X, Y, Z) related to an inertial
system (¢, z,y, 2) as follows (we set ¢ = 1):
t = Xsinh(aT), = = Xcosh(aT), y=Y, z2=2 (2)
o Compute the metric tensor in the astronaut’s coordinate system. (The metric tensor in the inertial
system is, of course, given by the line element ds? = —dt? 4 dz? + dy? + dz2.)

o Compute the duration of a trip of the spaceship on the astronaut’s watch (i.e., the proper time) if
the trajectory of his spaceship on this trip is, in the astronaut's coordinate system,
X(T) = Xy = constant, Y (T') = vT for some constantv > 0, Z(T) = 0,and 0 < T < T,
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