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Question 1.

Consider the Lorentz transformation for a boost in the positive z-direction,

Λµ
ν =


γ 0 0 −γβ
0 1 0 0
0 0 1 0

−γβ 0 0 γ

 , (1)

where γ = 1/
√

1 − β2. Also consider a vector A with the following components Aµ = (V, 0, 0, 0) in
flat Minkowski spacetime with gµν = ηµν .

(a) Determine the components of Λµν .

(b) What are the components of the dual vector Aµ?

(c) Determine the components of A in the boosted frame, that is, A′µ = Λµ
νAν . What about

A′
µ?

Question 2.

For an arbitrary vector A in Minkowski spacetime, show that

d

dτ
(A2) = 2ηµνA

µdA
ν

dτ
. (2)
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