SUBJECT 4 : THE MOON
Task 1: Distance Moon-Earth
In 1751, the astronomers Lalande and Lacaille both
measured the distance Moon-Earth from Berlin (B) and
Cape Town (C). The zenith angle of the Moon (M) seen from
Berlin is ̂ 31.77°. The zenith angle of the Moon seen
from Cape Town is ̂ 56.06°. Work out the distance
Moon-Earth ME.
Reminder: The latitude of Berlin is 52.2°N, the latitude of
Cape town is 33.92°S. The radius of the Earth is approximately 6370 km.
Task

2:

Below

is

an

extract

of

Galileo’s

Sidereus

Nuncius

(1610).

1. Read the text carefully: what is the purpose of this extract?
2. Translate the title of Galileo’s book in English.
3. Use the letter-labels to fill in the blanks below.
a. The letter ___ indicates the Moon’s centre.
b. Segments ___, ___ and___ are each a radius of the Moon.
c. Segment ___ represents a mountain whose top is at point D.
d. Segment ___ indicates the beam of sunlight that touches, at point C, the
boundary between the Moon’s light and dark halves – technically, the
terminator– and illuminates the mountain.
4. Galileo found a right triangle of interest: triangle ECD. Again, use the letter-labels in
Galileo’s diagram to fill in the blanks below regarding statements about triangle ECD.
a. Angle ___ is the right angle.
b. Side ___ is a lunar radius, about ______ miles.
c. Side ___ is the distance from the terminator to the illuminated mountain
peak, as seen from Earth.
d. Side ___ is the triangle’s hypotenuse.
e. This hypotenuse encompasses the sum of two segments: another lunar
radius, segment ___, plus the height of the mountain, segment ___.
In The Starry Messenger, Galileo wrote that the illuminated peaks appeared as far as of
the Moon’s diameter from the terminator.
5. Use the diameter of the Moon to work out how far into the Moon’s dark side these
illuminated peaks were situated, according to Galileo.
6. To which side of the right triangle ECD does this answer correspond?
7. Use the Pythagorean Theorem for the hypotenuse of triangle ECD.
8. Deduce the height of the mountain itself. In fact, your answer represents the
minimum height of lunar mountains; they must be at least this tall to poke up into
the sunlight.
9. A more accurate value for the diameter of the Moon is 2160 miles. Find the height of
the mountain.
10. Given a mile is 1685 metres, compare the height of lunar mountains to that of
mountains on Earth. Your answer must include a direct number comparison.

Task 4
Assume the Moon is spherical with radius 1740 km. You’ve just landed in the Sea of Showers
and at the horizon you see the Mons Blanc (3,600 m high). How far are you from this peak?
In this problem, we’ll disregard the observer’s height.

Task 5
A photograph of the waxing crescent Moon is shown below.

Sea of
Serenity

Sea of Vapors
Sea of
Tranquility

Crater

1. Estimate the diameter of the Albategnius crater knowing the diameter of the Moon is
approximately 3,500 km.

2. The figure below shows a cross-section of the Moon following the dotted line on the
photo above.
A: bottom of the rim of the crater
S: top of the rim of the crater
O: endpoint of the shadow of the rim of the crater
T: point of the Moon’s terminator
L: centre of the Moon

Find an estimate of the height of the rim of the crater.
Task 6 : the Lunar month
Sidereal period of the Moon
The Moon went by the star Aldebaran on 1996 November 25 at 16:00, then again on 1996
December 23 at 0:00. Calculate the time interval between the two events: this is the sidereal
period of the Moon.
The Moon about the Earth
Assume the Earth is a fixed point. The Moon makes a
complete orbit around the Earth with respect to the fixed
stars about once every 27.3 days (its sidereal period).
At the time x=0, the Earth, the Moon and the Star
Aldebaran are collinear. Let’s note x the number of days
since this time and a(x) the number of rotations about the
Earth.
Complete the table
nr of days x
nr of rotations b(x)

54.6
1

3

0.5

1

40

x

0.1

Give the expression of the function a in terms of x.
The Earth about the Sun
While the Moon turns about the Earth, the MoonEarth system revolves around the Sun. We consider
the Earth’s orbit is circular and run in 365 days at
constant speed. Assume the Earth, the Sun and the
star Aldebaran are collinear in that order when x=0.
Let b(x) be the number of turns of the Earth about
the Sun.
Complete the table
nr of days x
nr of rotations a(x)

1
1

2

0,1

Give the expression of the function b in terms of x.

40

x

Composition of both motions
When x=0, the position of the Earth is E0, and the Moon is at M0, between the Earth and the
Sun. We can see its dark face: it is the new moon.
The next new moon happens when the Sun, the Moon and the Earth are collinear again (S,
M and E) as shown on the diagram.

The aim of this problem is to calculate a lunar month, i.e. the number of days x that passed
between those two new moons.
As Aldebaran is far from the solar system, we’ll consider the lines (E0z0) and (Ez) are parallel.
1. Compare the angles ̂ and ̂ .
2. Explain why we must get a(x)=1+b(x).
3. Deduce the number of days x between the two new Moons.

