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Many large earthquakes are preceded by one or more foreshocks, but it is unclear how these foreshocks relate to

the nucleation process of the mainshock. On the basis of an earthquake catalog created using a waveform

correlation technique, we identified two distinct sequences of foreshocks migrating at rates of 2 to 10 km/day along

the trench axis toward the epicenter of the 2011 M., 9.0 Tohoku-Oki earthquake. The time history of quasistatic slip

along the plate interface, based on small repeating earthquakes that were part of the migrating seismicity, suggests

that two sequences involved slow slip transients propagating toward the initial rupture point. The second sequence,

which involved large slip rates, may have caused substantial stress loading, prompting the unstable dynamic

rupture of the mainshock. [By Aitaro Kato et al., Science, DOI: 10.1126/science.1215141, 2011.
http://www.sciencemag.org/content/early/2012/01/18/science. 1215141 .abstract?sid=f14d48e3-2573
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Select one or more answer(s) for each of the following questions (20 %)

B-1.  In Astronomy, standard distant unit, such as 'km', is too short
to measure various distances, and astronomers usually need to use
longer distant units. Which of the following astronomical distant
units is the longest ?
a) A.U. (Astronomical Unit)
b) Parsec
c) Light Year

B-2. Earth spin axis is known to be tilted 23.5 degree with respect to the
ecliptic plane. If the earth spin axis is "NOT" tilted,
which of the following phenomena will NOT happen ?
a) Tide in ocean
b) Seasons
c) Solar eclipse
d) Sun's apparent movement along ecliptic with respect to stars

B-3. How many planets do we have in the solar system ?
a7
b)
)
)

O

8
9
10
B-4. How many bodies in solar system are known to have thick rings ?
a)1
b)

()

2
)3
d)4
B-5.  How many bodies in solar system are known to have thick atmosphere?
a3
b) 5
)7
)8
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B-6. Inthe inner solar system, we have three small similar planets with
hard surface and thick atmosphere. Which one of three is the smallest?
a) Earth
b) Venus
¢) Mars

B-7.If the global warming by green house effect on earth would become
out of control in the future, Earth may become like which of the
following bodies in solar system?

a) Mercury

b) Venus

c) Mars

d) Sun
e) Titan

B-8. Inthe new 2006 definition of the solar system bodies,
which of the following can NOT be Trans-Neptunian-Objects (TNO) 2
a) Pluto
b) Neptune
¢) Charon
d) Triton
e) Halley's comet

B-9. Which of the following reasons can NOT be the reason why astronomers decided to
take 'Pluto’ out of planet category ? (i.e. Pluto is not 'planet’ anymore)
a) We will have many Kuiper-Belt-Objects(KBO) bigger than Pluto in
the future
b) Pluto’s orbit is tilted and strange compared to other planets
¢) Pluto is too small and its  moon 'Charon' is too big.
d) Pluto has no thick atmosphere

B-10. Which of the following can NOT be the final fate of a star ?
a) White Dwarf b) Black Hole ¢) Supernova
d) Pulsar e) Nova f) Neutron star
g) Planetary Nebula  h) Brown Dwarf
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