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Geometric clusters of cyclones encircle Jupiter's poles and its atmosphere is deeper than scientists had suspected.
These were some of the findings of four international research teams based on observations by NASA's Juno
spacecraft. The fifth planet from the sun, Jupiter is by far the largest in our solar system. Launched in 2011, Juno
has been orbiting Jupiter since 2016 and peering beneath the thick ammonia clouds. It is only the second spacecraft
to circle the planet; Galileo did so from 1995 to 2003.

One group uncovered a constellation of nine cyclones over Jupiter's north pole and six over the south pole. The
wind speeds exceed Category 5 hurricane strength in places, reaching 350 km/h. The massive storms haven't
changed position much since observations began. Team leader Alberto Adriani of Italy's National Institute for
Astrophysics in Rome was surprised to find such complex structures. Scientists thought they would find something
similar to the six-sided cloud system spinning over Saturn's north pole. Instead, what they found on Jupiter was an
octagonal grouping over the north pole, with eight cyclones surrounding one in the middle, and a pentagonal batch
over the south pole. Each cyclone is thousands of kilometers across.

Another of the studies published in a recent scientific journal finds that Jupiter's crisscrossing east-west jet
streams actually penetrate far beneath the visible cloud tops. Refined measurements of Jupiter's uneven gravity
field enabled the Weizmann Institute of Science's Yohai Kaspi in Rehovot, Israel, and his colleagues to calculate
the depth of the jet streams at about 3,000 km. "The result is a surprise because this indicates that the atmosphere
of Jupiter is massive and extends much deeper than we previously expected,” Kaspi said in an email.

By better understanding these strong jet streams and the gravity field, Kaspi said, scientists can better decipher
the core of Jupiter. A similar situation may be occurring at other gas giants like Saturn, where the atmosphere
could be even deeper than Jupiter's, he said. Jonathan Fortney of the University of California, Santa Cruz, who was
not involved in the research, called the findings "extremely robust” and said they show that "high-precision
measurements of a planet's gravitational field can be used to answer questions of deep planetary dynamics."
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A-1  What is special about the spacecraft Galileo?
1. It made the first complete orbit of the planet Jupiter.
2. It was the second spacecraft to travel from Earth to Jupiter.
3. It was the first spacecraft to reach Jupiter after the long journey from 1995 to 2003.

A-2 Which of the following was reported in the research mentioned in the article?
1. There are complex systems of huge storms over both of Jupiter's poles.
2. The atmosphere at Jupiter's north pole is deeper than at the south pole.
3. The heavy atmosphere of Jupiter may be able to support some life forms.

A-3 How do the storm patterns of the north pole of Jupiter differ from those found on Saturn?
1. There are fewer clouds over the north pole of Jupiter than on Saturn.
2. While Saturn has a six-sided cloud system, the research revealed a cluster of nine cyclones over Jupiter's north
pole.
3. The research showed Saturn's north pole to be the same as the south pole of Jupiter but very different from
Jupiter's north pole.

A-4 What does the scientist from Israel say about the atmosphere of Jupiter?
1. According to the scientist, the data was in line with previous expectations.
2. The scientist argues that the study shows the atmosphere of Jupiter to be deeper than anticipated.
3. It is the Israeli scientist's opinion that the gravity field on Jupiter is too uneven to be measured accurately.

A-5 How does Jonathan Fortney of the University of California feel about the findings of the research?
1. It is his view that the results from Juno are still unreliable.
2. He believes that the data are solid and the method is useful for understanding planets' internal dynamics.
3. He says that high-precision instruments will have to be built in order to answer deep questions of planetary
dynamics.
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A-6 An aircraft operated as a controlled flight shall maintain continuous air-ground voice communication watch
on the appropriate communication channel of, and establish two-way communication as necessary with, the
appropriate air traffic control unit. SELCAL (selective-calling) or similar automatic signaling devices satisfy
the requirement to maintain an air-ground voice communication watch.

(8%ff)  Which is a requirement of an aircraft operated as a controlled flight?
1. An aircraft must monitor air-ground voice communication at all times.
2. An aircraft is obliged to establish two-way communication at the earliest opportunity.
3. Automatic signaling devices, such as SELCAL, are insufficient to meet the air-ground voice monitoring
requirement.

A-7 The radiotelephone alarm signal, when generated by automatic means, shall be sent continuously for a period
of at least thirty seconds but not exceeding one minute; when generated by other means, the signal shall be
sent as continuously as practicable over a period of approximately one minute.

(&)  What is the appropriate duration for an automatically generated radiotelephone alarm signal?
1. Such a signal should continue for between 30 and 60 seconds.
2. Automatic alarm generating systems must last for at least one minute.
3. The length of an automatic radiotelephone alarm signal must never exceed 30 seconds.

A-8 In the interests of runway protection, communication methods must be such as to reduce the likelihood of
misunderstanding and the procedures used should be such that they will not result in an aircraft or vehicle
entering an operational runway without clearance.

(%)  What is the priority for runway-related communication?
1. Communication is not allowed when an aircraft or vehicle has entered an operational runway.
2. Communication methods should be chosen appropriately to avoid the risk of misunderstanding.
3. Communication regarding the operation of runways should be reduced to the minimum possible level.

A-9 The frequency 156.3 MHz may be used by stations on board aircraft for safety purposes. It may also be used
for communication between ship stations and stations on board aircraft engaged in coordinated search and

rescue operations. The frequency 156.8 MHz may be used by stations on board aircraft for safety purposes
only.

(%) What is the main difference between the frequencies 156.3 MHz and 156.8 MHz?
1. 156.8 MHz is a multipurpose frequency but 156.3 MHz has only a single use.
2. 156.3 MHz can be used by stations on board aircraft for safety purposes but, unlike 156.8 MHz, may also
be used in other circumstances.
3. Both frequencies are allowed for search and rescue activities as well as safety purposes, so there is no
significant difference between them.
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The Air Traffic Management Center was (7~ ) in 2005 to serve a (-7 ) function for Japanese air
traffic management. One of its major services is air traffic (7 ) management, ( = ) it manages flight
routes, determines departure times and intervals for planes on the ground and entering times and intervals for
arriving traffic approaching busy ( 4 ), and issues take-off or landing schedules to relevant ATC

controllers.
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4. current 5. established 6. flow
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Aerial images of the Great Pacific Garbage Patch, which is more than 1.6 (7 ) square kilometers in
area, have (- ) that the mass of trash is ( © ) 16 times denser than had previously been estimated.
They showan ( = ) of 79,000 tons of plastic, which (=~ ) a significant threat to the food chain.

1. accommodation 2. accumulation 3. asmuch as
4. billion 5. brightened 6. million
7. multiples of 8. poses 9. revealed
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The vertical (7 ) is generally not provided for a VFR (Visual Flight Rules) aircraft. VFR (1 ),
however, should in principle be (7 ) on the altitude ( = ) when operating between 3,000 and 29,000
feet above the sea or ground (4 ).

1. area 2. assignment 3. cruising
4. discrimination 5. homework 6. level
7. predicated 8. sailing 9. separation
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