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Problem 1
a) What is a reference frame?

b) How does the invariant distance relate to (i) Euclidean space and (ii)
to Minkowski space?

What is a four-vector?
What is a Galilean transformation?

What is a Lorentz transformation?

How do we distinguish time-like, space-like, and light-like four-vectors?

)
)
)

f) What is proper time?
)
) What are contravariant and covariant tensors?
)

In a Minkowski diagram, what should the angle between the light-cone
and the ct-axis be?

Problem 2 A Lorentz transformation is performed on the vector with

0

components z° = ct, ' = x, 22 = y, 2> = 2. The Lorentz transformation

is a boost in the z-direction. Write the equation below as a matrix-vector

3
't = E LF x".
v=0

product



