
Ancient Astronomy Midterm
Monday, Oct. 9, 2023 — Covering Evans through Chapter 4

1. The nightly motion of the stars (3 pts)

At 8pm last night if you went outside and looked north, the stars (and constellations) looked like this:

Later if you went outside and looked again, it might look like this:

The goal of this problem is to figure out what the later time is. Note: The times in this problem are in 
modern hours, not seasonal hours.

(a) First notice how many degrees apart the RADIAL lines are (the ones emanating from the NCP).

(b) Convert your answer to (a) to hours.

(c) Pick any star. I like Phecda. How many hours has it moved? Add this to 8pm to get the later time.



2. The annual motion of the Sun along the Ecliptic (2pts + 2pts EC)

Below is the chart that you used to plot the motion of the Moon. The chart shows about 85º of the 
Ecliptic and the chart was correct for 7:30pm on Sat. Sept. 16. 

If the Sun began on the Ecliptic in the lower right of this chart, and the chart shows 85º of the Ecliptic, 
describe where on this chart would the Sun be 85 days later? You can be approximate.

EXTRA CREDIT: To get the extra credit I want you to be accurate to the nearest degree. Still assuming 
the chart shows 85º of the Ecliptic and the Sun began in the lower right, describe where the Sun would 
be 85 days later, and where it would be 86 days later?

3. The Tropic of Cancer, Tropic of Capricorn, North Celestial Pole, South 
Celestial Pole, Celestial Equator (2 pts)

(a) On the Vernal Equinox, which of the Tropic of Cancer, the Tropic of Capricorn, the North Celestial 
Pole, the South Celestial Pole, or the Celestial Equator is the Sun on (or directly over)?

(b) On the Summer Solstice in the Northern Hemisphere, which of the Tropic of Cancer, the Tropic of 
Capricorn, the North Celestial Pole, the South Celestial Pole, or the Celestial Equator is the Sun on (or 
directly over)?
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4. Interpret a sundial reading (4 pts)

Above is the sundial I constructed following the procedure in Evans. It is marked in seasonal hours. I 
added a shadow to it with a dark line.

(a) About what time is it? (Note: Use seasonal hours that you can just read off of the sundial — I am not 
asking you to convert to 21st century hours — this whole problem meant to be easy, so please don’t 
overthink it.)

(b) The Fall Equinox occurs about Sept. 22 or 23. Make a guess as to when this shadows could have 
occurred. (Note: Yes, there are two guesses, but wait until part (c) for your second guess.)

(c) The Spring Equinox occurs on March 20 or 21. What is a second possible guess as to what date the 
gnomon’s shadow could have fallen as shown?

(d) On the same day as the shadow was seen as above, draw the shadow at 4pm (seasonal hour) on 
that day. (Note: Be realistic, not sloppy. I want you to show what is happening to the north-south 
position and the length of the shadow, and if you are too sloppy it won’t be clear that you are showing 
that.)
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5. The relationship between zenith angle, latitude, and declination (including 
when a star is north of you) (3 pts)

Imagine you watch a star cross the meridian while standing on the Earth’s equator. Imagine you 
observe this crossing to have a zenith angle Z that is 10º south of the zenith.

(a) What is the star’s declination, usually written as δ ?

(b) You travel north to the Tropic of Cancer and observe this same star. Now what would its zenith 
angle Z be when it crosses the meridian?

(c) You travel south to the Tropic of Capricorn and observe this same star. Now what would its zenith 
angle be when it crosses the meridian? Note: If you are about to report a negative value of Z please use 
another, better, way of reporting your answer that doesn’t involve a negative number!

6. The phases of the Moon (3 pts)

(a) Name the eight phases.

1.
2.
3.
4.
5.
6.
7.
8.

Note: Two of the phases have standard names that are more specific and widely-used than “half full.” 
Use the standard, specific names, not “half full” for those phases.
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6. The phases of the Moon (CONT’D)

(b) When you began observing the Moon on Sept. 16, which of the phases 1-8 was it closest to?

(c) When you quit observing on Sept. 22, which of the phases 1-8 was it closest to?

7. An Eratosthenes-style calculation (3 pts)

It is 400km straight south from Deep Springs to Anaheim. Since it is straight south, local noon occurs at 
the same time in both places. You call up a friend in Anaheim at local noon on the Summer Solstice and 
compare notes on the angle of the Sun.

You say the Zenith angle is 13.9º south of the Zenith. On your phone call, they tell you the Sun is 10.3º 
south of the Zenith. Again, you know the distance: they are straight south of you 400km.

From these numbers, calculate the circumference of the Earth. (Note: Not the radius. I asked for the 
circumference because it is easier.)

Begin by drawing a diagram of the situation. A good diagram will make it obvious what algebra to do.

XXX. An Aristarchus-style calculation

This exam is pretty long. I am going to save an Aristarchus-style calculation for the final.
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Table of Ascensions — Needed for Problem 8
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8. Application of Tables of Ascensions (4 pts)

The latitude of Alexandria and the latitude of Mobile, Alabama are both about 31º. For this problem, 
use the Mobile, Alabama column.

(a) It is sunrise in Alexandria and the Sun is in Twins 30. Find the time in degrees.

(b) What entry (The Sign and the Tens) should you use to find the time of sunset?

(c) What is the degree time that you get using (b)?

(d) What is the difference (c) - (a)?

(e) Convert what you got in (d) to hours.

(f) Is this the length of the day or the night?

(g) Given your answer to (e) and (f), how many equinoctial hours corresponds to 12 seasonal night 
hours?
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Julian–Gregorian Conversions — Needed for Problem 9
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9. Calendrical conversions and the fall of Rome (4 pts)

Rome’s fall had many phases. Some people date the fall of Rome to the execution of the Roman gen-
eral Orestes, on August 28th, 476. He had put his son, Romulus Augustulus on the throne. Orestes was 
executed by Odoacer, an invading East German.

(a) Is 476 a leap year?

(b) Using the table on the previous page, and assuming the widely quoted August 28th, 476 date is a 
Gregorian date, what is the corresponding date on the Julian Calendar?

(c) Now for the hard part. Using the three tables on the following page, compute the Julian Day Number 
of the date you got in (b). If you want partial credit for a wrong answer, show your reasoning neatly, so I 
can see if/where you went wrong.
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10. Star Phases (2pts + 2pts EC)

Our book gave the above figure for the true phases of Betelgeuse. Use the inner ring on the chart below 
to draw the “Rising is Visible” chart for Betelgeuse:

EXTRA CREDIT: Use the outer ring to mark the “Setting is Visible” parts of the chart. To get the extra 
credit point, have VMR, VER, VMS, and VES clearly marked.
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Name ___________________
1.         / 3

2.           / 2 (+2)

3.         / 2

4.         / 4

5.         / 3

6.         / 3

7.         / 3

8.         / 4

9.         / 4

10.        / 2 (+2)

GRAND TOTAL

            / 30 MAX
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