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SECTION A

1 A rod lies parallel to the x-axis of reference frame S, moving along
this axis at a speed of 0.6¢. It has a rest length of 1.0m. What is its
measured length in frame S?

2 A newborn cat is put aboard a ship leaving Earth for the Andromeda
Galaxy at speed v=0.6¢. The cat dies on the ship at age 7 years. How
far from the Earth in the Earth’s frame is the ship when the cat dies?
If the ship sends a radio message sadly telling of the cat’s passing, when
will it get to the Earth by Earth time?

3 Draw a Minkowski spacetime diagram of the Moon orbiting the Earth.
Take a lot of care when drawing this diagram to make it very clear and
well labeled.

4 Does a blackbody have to be black? And is something black necessarily
a blackbody? Explain your answers carefully.

5 Paint your favourite professor completely black, then estimate the power
of the thermal radiation emitted from him/her. Compare your answer
to a typical 60W lightbulb. Is your professor rather bright, or pretty
dim? (Stefan’s constant = 5.67 x 1078 W m~2 K~4).



