ASTRONOMY 205.1  GENERAL ASTRONOMY I

Final Examination, December 14, 2001.
Name 

Answer all questions on the test pages, using backs of pages for overflow. 

(30)
1.
Fill in the blanks:


a.
Groups of bright stars located in restricted regions of the sky and named in honour of various creatures, heroes, and objects are known as 
.


b.
The projection of the North Pole of Earth onto the celestial sphere is commonly referred to as the 
.


c.
The two points on the celestial sphere where the Moon’s orbit crosses the ecliptic are known as the 

.


d.
When the Sun is at the summer solstice on the same day that the Moon is at the winter solstice, the Moon will be in 
 phase.


e.
According to Kepler’s First Law, the orbits of the planets are 


 with the Sun 
.


f.
The closest point of the Earth’s orbit to the Sun is called 
.


g.
Lunar basalts are a type of rock found in the lunar 
.


h.
When a planet lies in the same direction as the Sun in the sky as viewed from Earth, the configuration is called 
.


i.
The Moslem month of Ramidan, which is marked by daily fasting, ends this weekend. Since Ramidan is a typical month in the Moslem lunar calendar, we know that right now the Moon must be in 
 phase.


j.
A simple rule of thumb equation used to approximate the distances of the planets from the Sun is known as 
.


k.
The fuzzy region of glowing gas and dust that surrounds the nucleus of a comet when it approaches the Sun is called the 
.


l.
Global dust storms are most likely to be observed on only one planet in the solar system, namely the planet 
.


m.
Chromatic aberration is a defect caused by light of different 

 coming to a focus at different distances from a telescope’s primary lens.


n.
The four Jovian planets are 
, 
, 
 , and 
 .


o.
The spherical reservoir of comets that extends some 50,000 A.U. from the Sun is known as the 
.

(30)
2.
Short answer questions requiring only a few words or a few sentences:

a.
What is the source of meteors that are seen during the Leonid meteor shower?


b.
What are the parent sources of most meteorites?


c.
What celestial co-ordinate is measured eastwards along the celestial equator from the vernal equinox?


d.
What terrestrial planet is most similar to Earth’s Moon?


e.
Why does the planet Mars appear red to the eye?


f.
What is special about the Trojan asteroids?


g.
Most planetary satellites rotate in synchrony with their orbital motion about the parent planet, i.e. like Earth’s Moon they always keep the same hemisphere pointed towards the planet. What mechanism accounts for that?


h.
Why does Jupiter’s satellite Io experience active volcanism?


i.
What is liquid metallic hydrogen?


j.
What is the main ingredient of the frost that covers the polar caps of the planet Mars?


k.
What is the main constituent of Earth’s atmosphere?


l.
At what azimuth does sunrise occur on the date of the vernal equinox?


m.
The current eclipse season ends with a penumbral eclipse of the Moon on December 30. When should we expect the next eclipse season to begin (i.e. year and month)?

n. Why does the planet Mercury not have any polar caps?

o. Why is the planet Neptune so blue in colour?

(20)
3.
The image at right depicts the Earth and the orbit of the Moon as seen from above the Earth’s North Pole. The direction of incoming sunlight from the right is fixed, so that the Moon completes one orbit of the Earth relative to the Sun in its synodic, rather than sidereal, period.


a.
How long is the Moon’s synodic period in days (to one decimal place)?
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b.
Draw and label the Moon’s location when it is seen in First Quarter phase from Earth.


c.
How much of the Moon’s near hemisphere is visible at First Quarter phase?


d.
Sketch the shape and position of the tidal bulge created by the Moon on the waters of the Earth when the Moon is in First Quarter phase.


e.
At roughly what time of day (apparent solar time) does the First Quarter Moon set for a terrestrial observer?


f.
Draw and label the Moon at the position necessary for the occurrence of a total lunar eclipse.


g.
What is the phase of the Earth for an observer on the Moon’s near hemisphere when the Moon is in the same phase as in part f?


h.
Locate and label the position of the Moon one sidereal period after the phase it is in for part f (keep in mind the caveat that the direction of incoming sunlight is fixed).


i.
What is the phase of the Moon for part h?


j.
At roughly what time (apparent solar time) does Moonrise occur for terrestrial observers when the Moon is in the same phase as in part h?

(10)
4.
Use the space below to make two drawings that illustrate how the plane-parallel beam of light rays from a distant star (d ~ () is brought to a focus in: (i) a simple refracting telescope and (ii) a reflecting telescope. Label the focus in each case and for part (ii) indicate the name of the focal arrangement you have selected to illustrate.

(10)
5.
The 0.4-m telescope of the Burke-Gaffney Observatory has an effective focal length of 4780 mm.

i. What type of telescope (refractor, reflector, catadioptric) is the 0.4-m telescope?

ii. What does the designation “0.4-m” indicate in the telescope’s name?

iii. If the telescope were used with an eyepiece that has a focal length of 13-mm, what magnification would you expect to obtain when looking through the eyepiece?

(10)
6.
When Olbers discovered the minor planet 2 Pallas in March 1802, the asteroid was moving from east to west relative to the background stars (retrograde motion). Make a diagram below to indicate the orbits of Earth and Pallas about the Sun, and place Earth and Pallas in their respective orbits in places appropriate for March 1802. At what time of night was Pallas highest in the sky over Olbers’s observatory according to your reasoning?

(10)
7.
Sungrazing comets pass so close to the Sun that their perihelion distances are essentially zero. Find the orbital period of a Sungrazing comet that has an aphelion distance of 100 A.U. from the Sun, roughly in the Kuiper-Edgeworth Belt. If such a comet can survive only 100 perihelion passages, what is its maximum lifetime once it has been perturbed out of the Kuiper Belt into an orbit that grazes the Sun?

(10)
8.
Although Jupiter’s satellite Ganymede is about the same size and mass as Saturn’s satellite Titan, Ganymede does not have an appreciable atmosphere whereas Titan has a very rich atmosphere. Provide a logical reason for such a difference.

(10)
9.
Moon rocks are between 3.1 × 109 and 4.6 × 109 years old, whereas most of the Earth’s surface consists of oceanic crust less than 2.0 × 108 years old, and the very oldest Earth rocks are about 3 × 109 years old. If the Earth and the Moon are essentially the same age (4.6 × 109 years old), why is there such a disparity in the ages of rocks on the two worlds?

(10)
10.
What is the Great Red Spot on Jupiter? Do any other planets exhibit similar features? If so, which ones?

(150 marks total)

