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|  Read the article and answer questions (1) and (2). (50 &)

Back in the 1930s, aviation manufacturer Boeing came up with a new airliner, the Model 307 Stratoliner,
which featured a game-changing innovation. It was equipped with a pressurized cabin, which enabled the
plane to fly more swiftly and safely at altitudes above the weather, without causing passengers and crew to
have difficulty getting enough oxygen from breathing the thinner air at 20,000 feet (6,096 meters). Since
then, cabin pressurization has become one of those technologies that most of us who fly probably take for
granted.

Cabin pressurization works so well that passengers barely even notice it, in part because it gradually adjusts
the air pressure inside the plane as it climbs in altitude, and then adjusts it again on the way down, explains
Chuck Horning, an expert on aviation maintenance.

“It's not a terribly complex system,” says Horning, who explains that the basic technology has pretty much
stayed the same for decades, though the advent of electronic, computerized controls has made it more
precise. Essentially, the aircraft uses some of the excess air that is pulled in by the compressors in its jet
engines. “The engines don't need all that air for combustion, so some of it is tapped off and used both for
air conditioning and pressurization.”

The excess air from the compressors is cooled, and then pumped into the cabin. It is regulated by a device
called the air cabin pressure controller, which Horning describes as “the brains of the pressurization system.”

“That controller automatically regulates the pressurization,” Horning explains. “It knows from information
that the flight crew enters what the cruising altitude is. It schedules the pressurizing so that as the airplane
climbs and the external pressure goes down, it goes to work.”

Pressurizing an aircraft too much could put its fuselage under too much stress from differential pressure as
the plane climbs, Horning says. To avoid that, airliners do not try to duplicate the air pressure at sea level.
Instead, at a cruising altitude of 36,000 feet (10,973 meters), most commercial jets simulate the air pressure
at an elevation of 8,000 feet (2,438 meters), about the same as Aspen, Colorado.

The Boeing 787 Dreamliner, which has super-strong carbon fiber in its airframe, can get that down to the
equivalent of air pressure at 6,000 feet (1,829 meters). “That's better, because as the cabin altitude goes up,
you have less oxygen in your blood,” Horning explains. “That's why when you get off a plane, you may
feel tired.”

How much air needs to be added to pressurize depends on the volume of the cabin, Horning says. Because
the aircraft's pressurization system works in combination with the air conditioning system, it's also
continuously cycling that air through the cabin, recirculating some of it and venting the rest as it draws in
fresh air from the engine compressor. Most airplanes will completely exchange the air inside the cabin in
three to five minutes, according to Horning.

Airliners have to be careful to pressurize gradually as they ascend and depressurize just as gradually when
they descend toward the destination airport, because humans are pretty sensitive to changes in air
pressure—something anyone who's ever suffered from airplane ear already knows. That is one reason why
the air pressurization system has automated controls. As Horning explains, if the controller were to
malfunction, the aircraft's pilot could manually depressurize the aircraft during the descent, but it might be



an uncomfortable experience for passengers and crew, since it's tough to do it as deftly by hand.

The air pressurization system also contains safety mechanisms designed to ward off mishaps. The positive
pressure release valve will pop open if inside pressure gets too high because too much air is being pumped
in the cabin. It will relieve that pressure. There is also the negative pressure valve, which protects the aircraft
from the effects of a shift in which the outside pressure would become greater than inside the cabin. This
might occur during a sudden descent.

“Airplanes are not designed to be submarines,” Horning says. “They're designed to have a higher inside
pressure than the outside. That's why that negative pressure relief valve is much more sensitive.” As a result,
when you are on a plane that is descending, occasionally you hear a loud rush of air. That is the negative
pressure valve kicking in.

In the rare event that depressurization fails during a flight, there are other safeguards, Horning notes. There
is a sensor that detects when the pressure declines to the equivalent of 12,000 feet (3,658 meters) in
elevation. That switch automatically drops oxygen masks into the cabin, so that the passengers can continue
to breathe without difficulty. In some aircraft, the oxygen comes from cylinders, while others get it from
generators that release oxygen through a chemical reaction.

(1) Describe the main idea of the article in a sentence of approximately 15 words. (10 ;&)

(2) Summarize the article in approximately 120 words. (40 %)



Translate the following Japanese passage into English. (30 ;%)
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Summarize the following Japanese passage within approximately 100 words in English.
(40 £%)
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Read the passage below and answer questions (1) and (2). (20 & x2)

We assume that if a person has ideas, putting them on the page is a simple matter of recording them,
when in fact the process is usually more complicated. As we’ve all experienced, our ideas do not
necessarily arise in a linear form. We may have a scattering of related ideas, a hunch that something
feels true, or some other sense that an idea is “right” before we have worked out the details. It is often
through the act of writing that we begin to create the logical relationships that develop the idea into
something that someone else may receive and perhaps find interesting. The process of putting ideas
into words and arranging them for a reader helps us to see, create, and explore new connections. So
not only does a writer need to “have” ideas, but the writer also must put them in a linear form, to “write”
them for a reader, in order for those ideas to be meaningful. As a result, when we are writing, we often
try to immediately fit our choices into linear structures.

(1)

(@)

According to the article, how do ideas arise before we put them into writing? Answer the
question in a sentence of around 10 words.

Why does the author say, “the process is usually more complicated”? Answer the question
in a sentence of around 15 words.



(a)

(b)

(©)

(d)

The following (a)-(d) contain two sentences each, and in the two sentences, there is one
grammatical error in one of them. Correct the errors, and rewrite the sentences into one clear,
concise, and correct sentence. (10 /ix4)

This manual is consisting of two parts. This manual describes how to build the computer.

The experiment will temporarily stop soon. The next team will have continued the experiment next
month.

This company is much profitable. This company’s products have a high reputation around the world.

The part is no longer manufactured. We must either make the part or find the part we need it.
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LI> Bl 50 05 [(D) 10 45 (2)40 /5]

(1)
< AR >
Pressurized cabins allow airplanes to cruise faster and ensure safer and more comfortable flights.

(14 words)
2)
< AR >

Flying drastically changed when the innovative cabin pressurization system was introduced in the 1930s.
Since then, airplanes have been flying at higher altitudes to cruise faster and to avoid the weather underneath.
Although airplanes now use a computerized system called the air cabin pressure controller, the principle of
cabin pressurization has not changed: excess air from the engines’ compressors is pulled in and is used for
cabin air conditioning and pressurization. Humans are sensitive to changes in air pressure, so a gradual
pressurization and depressurization is required. The controller has several safeguards, such as a manual
depressurizing system, air valves that adjust cabin pressure, and an automatic release of oxygen masks

when the onboard sensor detects a sudden pressure change.
(120 words)

<II>» Bl : 30 A

<AEHARE B>

When the software is opened, the emails from all your email accounts are displayed at once. The messages
are in threads, so it is easy to follow the sequence of your mails. In addition to text-only emails, you can
send or receive emails with images embedded. Email and attachment printing can be done with a single
click. To send or receive messages in this software, your PC must have an Internet connection. There is a
web version of this software, which offers the same level of security by employing two-step authentication

when you log in, IP address concealment, and email encryption.



<HI> Bl : 40 5

< BB >
Dear Mr. X,

I would like to report on the progress of our prototype.

Yesterday, the design department said they wanted to change the current A circuit to B circuit for speed
regulation, because the vibration exceeded the tolerance limits when the revolution went over 12,000 rpm,
far below the expected service range. For the other parts, we are waiting for C team’s report. Overall, the

project is proceeding as scheduled.

It will take about two weeks to finish the prototype. We will run two tests at D facility and mainly check

the parts where the design has been altered.
(100 words)

<LIV> Bl : 40 A (20 A5 Xx2) (IV N TORESIEFIC I Y 72 D)

(1)
< LR >
They emerge instinctively in obscure and scattered fragments.

2)
< LR >
Because in writing, ideas must be in a logical and linear form.



LV> Bl 0 40 0 (10 5 X4) (VATORAIZENZ XL D 22 5)

(a)
< BLEARE A >
This manual, which describes how to build the computer, consists of two parts.

(b)
< BLEARE A >
The experiment, which will be continued by the next team next month, will temporarily stop soon.

(©)
< FELERAREA] >

This company, whose products have a high reputation around the world, is very profitable.

(d)
< HLAR 1 >
The part is no longer manufactured, so we must either make or find one when we need it.
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