
Homework 8, Astro 1

Solutions

Some formulas come with references on the right hand side if you’d like to track each step or discuss a
particular step in the solutions with your TA.

1. (U11-21.27)

2. (U11-21.30) Since the question is posed from the perspective of the astronaut, then we know that they
are the observer. Using the time dilation formula:

We can then plug in ∆t = 15 & v = 0.8c.
So, ∆t′ = 25. An observer on Earth would measure the trip as taking 25 years.
Now that we have the travel time from the astronaut’s perspective, Ta , and the travel time from Earth’s

perspective, TE , we can calculate the distance from each perspective.
Using the formula d = vt, we can obtain the distance from the known speed and travel time.

La = v×Ta = 0.8c× 15years = 12ly
LE = v×TE = 0.8c× 25years = 20ly
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3. (U11-21.60)
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4. (U11-21.63) Let us begin with the proof. In the previous solution, it was stated that the volume of a
black

5. (U11-22.26)
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6. (U11-22.41)

7. (U11-22.46)
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8. (U11-22.47)
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