
ASTR120 Homework #10 – (Hamilton)
due Thursday Dec. 6 (20 Points)

Finish reading Chapters 14, 15, and 28! These problems are from Chapter 14.

30. At certain points in its orbit, a stellar occultation by Uranus would not reveal the existence
of the rings. What points are those? How often does this circumstance arise? Explain using a
diagram.

34. It is thought that Pluto’s tenuous atmosphere may become even thinner as the planet moves
toward aphelion (which it will reach in 2113), then regain its present density as it again moves
toward perihelion. Why should this be?

39. Presumably Pluto and Charon raise tidal bulges on each other. Explain why the average
distance between Pluto and Charon is probably constant, rather than increasing like the Earth-
Moon distance or decreasing like the Neptune-Triton distance. Include a diagram like Figure
10-17 as part of your answer.

43. The New Horizons spacecraft will swing by Jupiter to get a boost from that planet’s gravity,
enabling it to reach Pluto relatively quickly. To see what would happen if this technique were not
used, consider a spacecraft trajectory that is an elliptical orbit around the Sun. The perihelion
of this orbit is at 1 AU from the Sun (at the Earth) and the aphelion is at 30 AU (at Pluto’s
position). Calculate how long it would take a spacecraft in this orbit to make the one-way trip
from Earth to Pluto. Based on the information in Section 14-10, how much time is saved by
making a swing by Jupiter instead?

These problems are from Chapter 15.

*37. Assume that Ida’s tiny moon Dactyl (see Question 36) has a density of 2500 kg/m3. (a)
Calculate the mass of Dactyl in kilograms. For simplicity, assume that Dactyl is a sphere 1.4
km in diameter. (b) Calculate the escape speed from the surface of Dactyl. If you were an
astronaut standing on Dactyl’s surface, could you throw a baseball straight up so that it would
never come down? Professional baseball pitchers can throw at speeds around 40 m/s (140 km/h,
or 90 mi/h); your throwing speed is probably a bit less.

38. Imagine that you are an astronaut standing on the surface of a Trojan asteroid. How will
you see the phase of Jupiter change with the passage of time? How will you see Jupiter move
relative to the distant stars? Explain your answers.

39. Use the percentages of stones, irons, and stony iron meteorites that fall to Earth to estimate
what fraction of their parent asteroids’ interior volume consisted of an iron core. Assume that
the percentages of stones and irons that fall to the Earth indicate the fractions of a parent
asteroid’s interior volume occupied by rock and iron, respectively. How valid do you think this
assumption is?

This problem is from Chapter 28.

12. Assume that all the terms in the Drake equation have the values given in the text, except
for N and L. (a) If there are 1000 civilizations in the Galaxy today, what must be the average
lifetime of a technological civilization? (b) What if there are a million such civilizations?


