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For those who hunt for life on other worlds, water in its liquid form is perhaps the leading
indicator. Life as we know it on Earth is based on water and carbon. And if organisms can

prosper here in nasty environments — in the depths of the sea, in toxic waste, in water that is

{00 hot, too cold, too acidic or too alkaline — why could they not prosper out there?

Scientists for years regarded liquid Wa&)r as a solar system rarity, for there was no place
apart from Earth that seemed to have the necessary physical attributes.

The past 20 years of space exploration, however, have caused what the astrobiologist*
David Grinspoon calls a sea change* in thinking. It now appears that gravity, geology,

B
radioactivity and antifreeze chemicals like salt and ammonia have given many “hostile” worlds

the ability to assemble the pressures and temperatures that allow liquid water to exist. And

research on Earth has shown that if there is water, there could be life.

On Mars and Venus, on Saturn’s moons Enceladus* and Titan*, and even on two outer-
belt asteroids®, researchers have shown that the presence of liquid water is possible and even
likely. Proof of life, of course, will come only when something — or someone — puts a drop of
alien water under a microscope and sees a microbe®.

“Water and carbon-based life works well,” Dr. Grinspoon said. “That doesn’t mean it’s the
only way, but it’s the only way we know, and it gives us something to look for.”

Finding water in space, in the form of ice, has never been a problem. Hydrogen is the
most common element in the solar system, and oxygen is not far behind. When the solar
system formed about 4. 5 billion years ago, a spiraling disc of dust and gas spun out from the
Sun to produce the planets, their moons, and an enormous cloud of comets, planetoids® and
other bits of cosmic flotsam¥*. Nature endowed much of this debris* with a generous helping
of water ice.

Liquid water is another matter. The heat of the Sun may melt the ice, but in the vacuum
of space there is little or nothing on the surface of most solar system objects to keep the
heated molecules together, so they flash instantly away as water vapor. This process is called
sublimation ™.

The physics of sublimation are unforgiving™. Liquid water needs a delicate balance of
temperature and pressure. Ice must be able to melt without boiling off, but the water must
stay warm enough that it does not refreeze. On Earth, with a sea level atmospheric pressure
of 14. 7 pounds per square inch, water is liquid between 32 and 212 degrees Fahrenheit. On
the unshadowed pairts of our Moon, where the atmospheric pressure is zero and daytime
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temperatures can exceed 260 degrees Fahrenheit, the surface ice is long gone.

Ice survives at very low temperatures, however, and the chunks of debris that linger in
the chill reaches of deep space beyond Neptune make up the biggest source of water in the
solar system today. These dirty snowballs re-enter the planetary system periodically as
comets. When they get close enough to the Sun, the ice begins to sublimate, giving the
comets their characteristic tail of dust and water vapor.

Many scientists say it is likely that much of the ice in the inner solar system came from
comets. On Earth, cometary impacts early in the planet’s history could have provided this raw
material, and the Sun and atm(;spheric pressure would have done the rest. Earth is the only
place in the solar system so far discovered where liquid is the default state of surface water.
And Earth is where life proliferates.

(Guy Gugliotta, New York Times, truncated and slightly modified)
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@ It is not until a drop of liquid water from another planet is put under a microscope and
a microbe is actually seen that proof of life will finally be confirmed.

(b) 1In space, when heated by the Sun, ice is unable to convert itself into a liquid form and
stay as most solar system surfaces lack the conditions to hold water together.

(€) Much of the space debris originating from the formation of the solar system became
the source of liquid water.

(@ Many scientists believe that the current abundance of water on Earth is only attributed
to the cometary hits on Earth early in the planet’s history.

(€} You may think that liquid water is a standard form, but in the solar system, this form

of water has been found oniy on Earth.

— 3 — OM3{391—17)



ERDR—TUPSHEDET.

— 4 — <OM3(391—18)



2 | koxEEFEA, BWICELRIN,

Every day about 60, 000 people nationwide have surgery under general anesthesia. It's a
combination of drugs that’s made surgery more bearable for patients and doctors alike.
General anesthesia reduces pain, knocks you unconscious and keeps you from moving during
the operation. It is used for major surgery and when it’s important that you be unconscious

during a procedure. Life-saving procedures [open-heart surgery/impossible/like/without/or/
A

be/brain surgery/would] general anesthesia.

General anesthesia affects your entire body. Other types of anesthesia influence specific
regions: local anesthesia, such as a shot of novocaine® from the dentist, and regional
anesthesia for everything below the waist. General anesthesia has three main stages: going
under (induction), staying under (maintenance) and recovery (emergence). NIH*-funded
scientists are working to improve the safety and effectiveness of all three.

The drugs that help you go under are either breathed in as a gas or delivered directly into
your bloodstream. Most of these drugs act quickly and disappear rapidly from your system,
$0 they need to be given throughout the surgery. “When patients are going under, they
experience a series of deficits,” says Dr. Howard Nash, a scientist at NIH’s National Institute
of Mental Health. “The first is an inability to remember things. A patient may be able to
repeat words you say, but can’t recall them after waking up.” Next, patients lose the ability to
respond. “They won't squeeze your fingers or give their name when asked,” Nash says.
“Finally they go into a deep unconscious state.”

Although doctors often say that you'll be asleep during surgery, research has shown that
going under anesthesia is nothing like sleep. “Even in the deepest stages of sleep, by pushing
you we can wake you up,” says Dr. Emery Brown, an anesthesiologist at Massachusetts
General Hospital in Boston. “But that’s not the case with general anesthesia. General
anesthesia looks more like a coma* — a reversible coma.” You lose awareness and the ability
to feel pain, form memories and move.

Once you've become unconscious, the anesthesiologist uses monitors and medications to
keep you that way. In rare cases, though, something can go wrong. About once in every
1,000 to(%), 000 surgeries, patients may gain some awareness when they should be unconscious.
They may hear the doctors talking and remember it afterward. Worse yet, they may feel pain
but be unable to move or tell the doctors. “It’s a real problem, although it's quite rare,” says
Dr. Alex Evers, an anesthesiologist at Washington University in St. Louis. “Anesthesia
awareness can lead to post-traumatic stress disorder®,” a severe anxiety disorder that can

arise after a terrifying ordeai®.
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Scientists have developed strategies to.identify and prevent anesthesia awareness. Small
studies suggested that brain monitors might help. But in 2008, Evers and his colleagues
reported the results of the largest study to compare different techniques. Brain monitoring
did no better than standard menitoring in preventing anesthesia awareness. Addiction to
alcohol or drugs increases the risk for anesthesia awareness, but doctors can’t accurately
predict who will be affected. A research team in Canada identified variations in a gene that
may allow animals to form memories while under anesthesia. Ongoing studies are exploring
whether this gene plays a role in anesthesia awareness in people. Other researchers are
searching for genes that may affect how anesthetic drugs are processed, or metabolized*, by
the body.

(Belle Waring and Harrison Wein, NIH News in Health, truncated and slightly modified)
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General anesthesia is termed as “general” because

many patients have surgery under this type of anesthesia

—
B

b) it is used more frequently than other types of anesthesia
() it is commonly thought to be quite safe for most patients
(d} it makes patients unaware and unable to feel pain in their whole body

(€) the anesthesiologist has to keep monitoring the patient throughout the surgery
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The race is open to anyone over the age of sixteen.

Anyone over the age of sixteen

The whole building crashed to the ground because of the explosion.

The explosion

The leader found that his team members were easy to gef on with.

The leader had

Takayuki tried to laugh off the incident but he was clearly worried.

Takayuki although he was clearly

worried about it.
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The campers lost on the mountain were able to survive the cold weather, thanks to

their prior intensive training.

It

when lost on the mountain.
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Leafcutter ants start out (@ mandibles™ as sharp as surgical scalpels™. But over

the course of their lives, the (b slicing of leaves into small disks dulls their V-shaped
blades. © than retire, the ants shift their role to just cariying cut-off vegetation to
the nest, () | food production begins.

Observing the leafcutter ant named Panama's Atta cephalotes, University of Oregon's
Robert Schofield and his team found that ants with dulled blades used about twice

()] energy and time to carve a leaf as () still sharp colleagues, triggering the

job & . “It's an advantage of social living we humans are familiar with,”
says Schofield. “People who can no| (i) |do certain tasks can still | (3)

worthwhile contributions to society.”

(Erin Friar McDermott, National Geographic, slightly modified)
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(http://www.asahi.com/ad/clients/kango2011/episode.html, slightly modified.)

Y EEERE coma
ICU intensive care unit (EXRINTH 71w b (BEEHE))
AT ISR respirator
li  EEG (electroencephalogram)
—&FEM  general ward
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