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1. A particle has 4-velocity U* in the direction of the vector A* = (3,0, 0, 1) in Cartesian coordinates. Isita

massive or a massless particle? Write down the components of U* in these coordinates.

2. A massive particle has 4-velocity U* = (2, A, B, C) in units ¢ = 1, where A, B, and C are unknown constants.
Determine the possible values of its spatial components by knowing that (1) U* is orthogonal to a 4-vector
AF = (0,1,1,1) and (2) U¥B,, = 3, where the 4-vector B* = (0, 0,0, 3).

3. A massive particle has 3-velocity
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in inertial frame X of reference, where u( and ¢, are two positive constants, e; is the basis vector of Cartisian

coordinate z'-axis. What is the proper time 7 of this particle as a function of t? What is its 4-velocity ?
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