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DER—=NVETEHE, HIEV R VEREEORE XIT, HBk2 S 3.8m it
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FHMZZZEPAFERENE (JAXA) O N TR T2 <) 1&, 2007 £ s = PNEN
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Chandrasekhar
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& 6.5: Roy P. Kerr
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The first black hole candidate discovered
in 1972, is part of an x-ray binary system,
orbiting its visible companion HDE 226868.

®6.6: 3B xIMICHD X-1 EMFENZMOEPINKAEZ, 77y 78— THrLEILN
T3, (http://library.thinkquest.org/25715/discovery/binary.htm)

Mass Transfer

Accretion Disk

Cygnus X-1 HDE 226868
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K 6.7: John A. Wheeler
(1911-2008)
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Fritz Zwicky
(1898-1974)

F Y-+ 4
"L—K

X 8.3: Vera C.
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Using the moon to find the density of the earth

a. Use your knowledge of circular motion and Newton's law of universal gravitation to find an equation expressing the mass of
the earth, M, in terms of the distance from the center of the earth to the moon, r, the period of the moon in its orbit, T, and
Newton's universal graviational constant, G = 2/3 x 10710 N-m?/kg?.

b. Using your result for part (a), and the fact that the volume of a sphere is (4/3)nR3, find an equation for the density of the
earth p (rho) in terms of G, T, r, and R = the radius of the earth.

c. Using your result for part (b), estimate the density of the earth. (The distance from the center of the earth to the moon is
about one-quarter of a million miles.) How does this compare to the density of water? a rock? a chunk of iron?

The fact that if you know G, that standard astronomical knowledge such as the distance to the moon and its period allows you
to measure the mass of the earth is why the experiment to measure G, done by Cavendish in 1789, is often referred to as
"weighing the earth."

The gravity of the situation —

Answer each of the items below by selecting the best possible choice to complete the sentence.
(A) The moon orbits the Earth in a nearly circular path and does not fall to the earth because

. It feels the Earth's gravitational pull.

. The net force on it is zero.

. It is beyond the pull of Earth’s gravity.

. It is being pulled by the Sun and planets as well as by the Earth.
. It is moving with an appropriate velocity.

. None of the above.

(B) A news station shows a video of an astronaut in a space station. She is demonstrating a tool that she used to make a
repair to the station during a spacewalk. When she releases the tool it floats in the air next to her. The reason it does this is:

. There is no gravity in the space station.

. The tool and the astronaut are both in free fall.

. The gravity of the astronaut cancels the gravity of the earth on the tool.
. The net force on the tool is zero.

. They are both moving at the same high velocity.

(C) In Star Wars 1V, Luke Skywalker is seen dropping an object on the planet Tatooine. If the video is analyzed to determine

the acceleration of the falling object, one discovers that g = 9.80 m/s?, the same as one would find on earth. However, the
radius of Tatooine is approximately twice that of the earth. A justification that Qratooine = Oearth IS

. The value of g is a constant in all situations.

. Tatooine has 2 suns and 3 moons.

. The mass of Tatooine is four times that of earth and cancels the effect of the larger radius.
4. Luke is using his Jedi powers to alter the value of g.

. The movie was outsourced and actually filmed in Bollywood (Mumbai, India).
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