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INSTRUCTIONS TO CANDIDATES

(i) This examination paper contains 7 questions and comprises 9 pages including this page.
(i) Answer all questions in this paper.
(iii) Explain and justify your answers carefully.

(iv) Answers and your matriculation number should be written on this question paper. You
may also write on the back of the pages.

(v) Candidates may use calculators.
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1. After taking the Heavenly Mathematics class, you and two friends have decided to go on
a trip to China. You want to experience some of the interesting astronomical phenomena
you have learned about in class and see some astronomical sights. However, your friends
have not taken the class, so you will need to do a bit of explaining.

Your friends notice the picture of the Jesuit missionary Adam Schall (1591-1666) at the
top of the course web page, and ask you about the armillary sphere he is pointing at.

= /

(i) What are the five horizontal circles on the armillary sphere?
(i1)) What do we call the six regions formed by the five circles?
(ii1)) Which astronomical phenomenon can we experience in the top and bottom regions?
(iv) Which astronomical phenomenon can we experience in the two middle regions?
(v) What is the broad, slanting band on the sphere?

(vi) What is wrong with his armillary sphere?
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2. Your first stop is at the Ancient Observatory in Beijing (5 W R & [HE R &1), where
you see this lovely armillary sphere designed by Gud Shoujing (5[5 57 #}, 1231-1316).
On the next page there are two pictures of it, from slightly different angles. Please note
that 2, 5, 10 and 12 are “points”, 9 and 13 are “lines", and the rest are circles. Match the
following items with the numbers in the picture.

Horizon

North Celestial Pole

Meridian

Polar axis

° Celestial equator
Ecliptic
Vernal equinox

Autumnal equinox

Equinoctial colure (great circle through the equinoxes and the poles)

° Solstitial colure (great circle through the solstices and the poles)
° Winter solstice
° Sighting tube

Movable right ascension circle
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3. Your friends wonder what the armillary sphere can be used for. Give estimates for the
horizon, equatorial and ecliptic coordinates of the object that the sighting tube is pointing
at in the pictures. (I'm only expecting rough estimates. You may need to look at both
pictures.)
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4. Your friends are very interested in the Chinese calendar and ask you these questions.

(i) Why is the Mid-Autumn Festival celebrated on the 15th day of the eight Chinese
month?

(11)) Why was the Mid-Autumn Festival celebrated on different days in China and Hong
Kong in 1978?
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5. One of your friends is an exchange student from Norway. He knows that Norway changed
from the Julian to the Gregorian calendar at the end of February 18, 1700, but he doesn’t
know which date of the Gregorian calendar the following day was. Help him figure out
that date.
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6. One of your friends has always wondered about the date of Qingming (i& HH). She says
that it usually falls on April 5, but sometimes it can fall on April 4. You know that it is
one of the 24 Chinese solar terms, or jiéqi (‘71X [£i%&.]), so you can easily explain this

to her.

(1) Why does Qmgming move in the Chinese calendar?
(1)) Why can Qingming move by one day in the Gregorian calendar?

(i11) Explain how Qingming will move in the Gregorian calendar in the course of 100
years.
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7. You have spent a wonderful morning at the Ancient Observatory in Beijing, but before
you go for lunch, you decide to try to determine the coordinates of the observatory by
taking a reading of the Sun’s meridian transit. You are there on June 21, the day of the
June solstice, so you know the declination of the Sun. There is an analemma carved in
stone on a sundial next to the armillary sphere, and by looking at it, you estimate that the
equation of time is about —1 minute. At 12:15 p.m. local time (UTC + 8) you observe
the Sun crossing the meridian at an altitude of 73.5° in the south. Use this to compute the
coordinates of Beijing.

END OF PAPER



