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Passage 1

(Reading Time: 4 minutes)

The Mars Exploration Program

By Steve Squyres

Since our first close-up picture of Mars was taken in 1965, spacecraft voyages to the
Red Planet have revealed a world strangely familiar, yet different enough to challenge our
perceptions of what makes a planet work. Every time we feel close to understanding Mars,
new discoveries send us straight back to the drawing board to revise' existing theories.

Like Earth, Mars has polar ice caps and clouds in its atmosphere, volcanoes,
canyons (%5 and other recognizable features. However, conditions on Mars vary wildly
from what we know of our own planet.

Over the past decades, spacecraft have shown that Mars is rocky, cold, and sterile’
beneath its hazy, pink sky. We've discovered that today’s Martian wasteland hints ata
volatile world where volcanoes once raged and floods rushed over the land. However,
Mars continues to throw out new enticements 5|77 with each landing or orbital
pass made by our spacecraft.

Defining Question for Mars Exploration: Life on Mars?

Among our discoveries about Mars, one stands out above all others: the possible
presence of liquid water on Mars, either in its ancient past or preserved in the
subsurface today. Water is key because almost everywhere we find water on Earth,
we find life. If Mars once had liquid water, or still does today, it is compelling’ to ask
whether any microscopic life forms could have developed on its surface. Is there any

Guess the meanings of the following words in the context.

1.revise A. Ml F& B. 1824 (=
2. sterile A 7ER B. Ei%HY C.EIHY
3. compelling A. By B. & AHY C. &M@y



Space Exploration Unit 1

evidence of life in the planet’s past? If so, could any of these tiny living creatures still
exist today? Imagine how exciting it would be to answer, “Yes!”

Our Exploration Strategy: Follow the Water!

To discover the possibilities for life on Mars, the Mars Program has developed an
exploration strategy known as “Follow the Water”.

Following the water begins with an understanding of the current environment on
Mars. We want to explore observed features like dry riverbeds, ice in the polar caps
and rock types that form only when water is present. We want to look for hot springs,
hydrothermal vents G#:&I50) or subsurface water reserves. We want to understand
if ancient Mars once held a vast ocean as some scientists believe and how Mars may
have made the transition from a watery environment to the dry and dusty climate it
has today. Searching for these answers means delving into the planet’s geologic (i
[E#Y) and dimatice history to find out how, when and why Mars underwent dramatic
changes to become the forbidding’, yet promising planet we observe today.

Future Missions

To pursue these goals, our future missions will be driven by rigorous® scientific
questions that will continuously evolve as we make new discoveries.

Brand new technologies will enable us to explore Mars in ways we never have
before, resulting in higher resolution (43##2%) images, and even the return of Martian
soil and rock samples for studies in laboratories on Earth. (461 words)

Abridged and revised from
http://mars.jpl.nasa.gov/programmissions/overview

4. forbidding A. B HY B. ZEIERY CHEREW
5.rigorous A. =Y B. =& C. F=E5HY

Select the most appropriate answer for each of the following questions.

1. New discoveries on Mars make the scientists
A. reflect the previous theories B. aware of the importance of the exploration
C. improve the scientific instrument D. follow the water
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2. What does Mars look like?
A. ltis quite different from the Earth.
B. There are many rivers on Mars.
C. ltis like the Earth with polar ice caps, clouds, volcanoes, and the like.
D. Itis covered with ice.
3. Which of the following words can replace the word “volatile” in Paragraph 3?
A. Wide. B. Unsteady.  C. Interesting. D. Stimulating.
4. is probably the hottest topic among the discoveries on Mars.
A. The exploration strategy B. Life on Mars
C. The dry and dusty climate D. A rigorous scientific question
5. Why do the scientists delve into the geologic and climatice history of Mars?
A. To arouse the ordinary people’s interest in Mars.
B. To make the floods rush on Mars.
C. To follow the water.
D. To find out why Mars varies wildly from our own planet.

Passage 2 )

(Reading Time: 3 minutes)

Plans for Spacecraft Set to Launch in 2020

By Sarah Dewitt

Building on the success of Curiosity’s landing, NASA® has announced plans for a
new robotic science rover set to launch in 2020. The announcement comes a day after
NASA released' the results of the first soil tested by the Curiosity rover, which found
traces of some of the compounds like water and oxygen that are necessary for life,
the U.S. space agency said. It affirms the agency’s commitment to a bold exploration

Guess the meanings of the following words in the context.

1. release A %% B. Bl Cit5
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program that meets our nation'’s scientific and human exploration objectives.

The proposed 2020 rover mission is part of NASA's Mars Exploration Program, a long-
term effort of robotic exploration of the red planet. Designed to advance high-priority science
goals for Mars exploration, the mission would address key questions about the potential’
for life on Mars. The mission would also provide opportunities to gather knowledge and
demonstrate technologies that address the challenges of future human expeditions’ to Mars.

The mission design would advance science priorities in the National Research
Council's® 2011 Planetary Science Decadal Survey®, as well as respond to findings of
the Mars Program Planning Group, established to assist NASA in planning the future
of Mars exploration.

NASA will openly compete for the opportunity to implement the mission’s
specific science payload, following established processes of NASA's Science Mission
Directorate®. NASA has begun this process with the establishment of a science
definition team tasked to outline the mission’s scientific objectives.

The budget for this mission is contingent on future appropriations®. To keep
mission costs and risks as low as possible, the highly capable rover would be based
on NASA's successful Mars Science Laboratory mission architecture, including
the proven guided entry and sky-crane landing system that successfully carried the
Curiosity rover to the Martian surface in August, 2012. Designed to launch in 2020,
this mission would take advantage of a favorable launch opportunity when Earth and
Mars are in advantageous positions in their orbits for a Mars landing.

NASA will also assess options for infusing’ new capabilities through investments
by NASA's Space Technology Program, Human Exploration and Operations Mission
Directorate, and contributions from international partners. (342 words)

Abridged and revised from
http: //mars.jpl.nasa.gov/m2020/mission/overview

2. potential A B B. BEH C. ATRETE
3. expedition ABRT B. #RE& C. fE8%
4. appropriation A, ¥ B. & C. EEfi
5. infuse A. 8l B. A C. 5%
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Select the most appropriate answer for each of the following questions.

1.

What does “It” refer to in Paragraph 1?

A. A robotic science rover. B. The announcement.
C. The U.S. space agency. D. A bold exploration program.
. Which of the following can replace the expression “contingent on” in Paragraph 5?
A. Supposed to. B. Heading for.
C. Determined by. D. Likely to.
contributes to lowering the risks to the new robotic science rover set to launch in
2020.

A. NASA'’s successful Mars Science Laboratory mission architecture
B. The compounds like water and oxygen

C. The findings of the Mars Program Planning Group

D. The budget

. Which of the following statements is true?

A. The plans for a new robotic science rover set to launch in 2020 is announced before the
soil test made by the Curiosity rover.

B. The Curiosity rover found the life on Mars.

C. Water and oxygen are essential for life.

D. The spacecraft will be launched when Earth and Mars are drawing near.

. The passage is mainly about

A. the establishment of a science definition team

B. the announcement of the results of the first soil tested by the Curiosity rover
C. the allotment of the future appropriations

D. the introduction of the plans for spacecraft set to launch in 2020

D NASA: £E ERA=FIF YT/ (National Aeronautics and Space Administration).
@ the National Research Council: ERBIFMRER S,

® Planetary Science Decadal Survey: T2 f1Z+E 81X,

@ Science Mission Directorate: BRI EZERE,
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Passage3

(Reading Time: 9 minutes)

Interplanetary Travel

By Roger D. Launius

As of writing, humans have paid visits to only one other world in the Universe
besides the Earth: our own Moon. We have sent robotic probes to the surfaces of Venus
and Mars. We have flown remotely controlled vessels past the outer planets. At last, we
know what interplanetary travelis. By definition, it refers to travel between the planetsin
agiven star system. This passage tells us about two parts of interplanetary travel. One is
about the achievements and the other is the orbital mechanics (318515 ) of it.

Achievements Made in Interplanetary Travel

NASA's Apollo program® landed twelve people on the Moon and retumned them to
Earth: Apollo 11-17, expecting 13, i.e,, six missions, each with three astronauts of which
two landed on the Moon. Robot probes have been sent to fly past most of the major
planets of the Solar system. The most distant probe spacecraft Pioneer 10, Pioneer 11,
Voyager 1 and Voyager 2 are on course to leave the Solar system, but will cease' to
function long before reaching the Oort cloud®.

Robot landers such as Viking and Pathfinder have already landed on the surface
of Mars and several Venera and Vega spacecraft have landed on the surface of Venus.
The NEAR Shoemaker orbiter successfully landed on the asteroid 433 Eros, even
though it was not designed with this maneuver in mind.

Orbital Mechanics of Interplanetary Travel

To date, the only form of spacecraft propulsion used for interplanetary missions is

Guess the meanings of the following words in the context.

1. cease A &= B. =1kt C. # =
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the chemical rocket engine. The limitations of this engine dictate the trajectories (&
#%) and travel times required for interplanetary travel.

All objects in a star system are in orbit around the star; if they were not, they
would have “left” the system or fallen into the star long ago. This implies that one
cannot simply point oneself at another planet and fly in that direction, because upon
arrival the planet will be moving at an inappropriate’ relative velocity (fBX1i®E) or
may have moved altogether. For instance, if a spacecraft were to start from the Earth
and fly to Mars, its final velocity would be close to Earth’s orbital velocity, which is
much higher than that of Mars. This is because any spacecraft starting on a planet s
also in orbit around the Sun, and a brief glance at the planetary speeds and distances
demonstrates that the power of a chemical rocket pales in comparison to the relative
speeds of the planets. In order to make interplanetary travel possible, a reduction in the
total amount of energy needed to do so is required.

For many years, this meant using the Hohmann transfer’ orbit®. Hohmann
demonstrated that the lowest energy transfer between any two orbits is to elongate (i
<) the orbit so thatits apogee (& =, #) lies over the orbit in question. Once
the spacecraft arrives, a second application of thrust* will re-circularize the orbit at
the new location. In the case of planetary transfers, this means adjusting the spacecraft,
originally in an orbit almost identical to Earth’s. In this way, the apogee is on the far
side of the Sun near the orbit of the other planet. A spacecraft traveling from Earth
to Mars via this method will arrive near Mars orbit in approximately 18 months, but
because the orbital velocity is greater when closer to the center of mass (i.e., the Sun)
and slower when farther from the center, the spacecraft will be travelling quite slowly
and a small application of thrust is all that is needed. If the maneuver is timed properly,
Mars will be “arriving” under the spacecraft when this happens.

The Hohmann transfer applies to any two orbits, not just those with planets
involved. For instance, it is the most common way to transfer satellites into

2. inappropriate A.fRE B.i&& C. T HEFREY
3. transfer A ¥ B. iA{E C#¥%
4. thrust A D B. ®IA C.HA
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geostationary ( 5ith¥kiEsE57H9) orbit, after first being “parked” in low Earth orbit.
However the Hohmann transfer takes an amount of time similar to 1/2 of the orbital period
of the outer orbit, so in the case of the outer planets it means many years. It is too long to
wait. It is also based on the assumption that the points at both ends are massless, as in the
case when transferring between two orbits around Earth for instance. With a planet at the
destination end of the transfer, calculations become considerably more difficult.

One technique, known as the gravitational slingshot, uses the gravity of the planets to
modify’ the path of the spacecraft without using fuel. In a typical example, a spacecraft is
sent to adistant planet on a path that is much faster than what the Hohmann transfer would
call for. This would typically mean that it would arrive at the planet’s orbit and continue
to pass it. However if there is a planet between the departure point and the target, it can be
used to bend the path toward the target, and in many cases the overall travel time is greatly
reduced. A prime example of this is the two craft of the Voyager program, which used
slingshot effects to change trajectories several times in the outer solar system. This method
is not easily applicable to Earth-Mars travel however, although it is possible to use other
nearby planets such as Venus or even the Moon as slingshots.

Another technique uses the atmosphere of the target planet to slow down. In this case
the spacecraft is sent on a high-speed transfer, which would mean it would go right past its
target upon arrival. By passing into the atmosphere, this extra speed is lost, and the amount
of energy lost to transport the weight of the required heat shield (F572 ) is considerably
less than the weight of the rocket fuel that would be needed to provide the same amount
of energy. The concept, known as aerobraking®, was first used on the Apollo program
wherein the returning spacecraft did not bother to re-enter Earth orbit in a transfer, and
instead re-entered immediately at the end of the journey. Similar systems are included on
most basic plans for a manned mission to Mars.

Recent advances in computing have allowed old mathematical solutions to
be re-investigated, and have led to a new system for calculating even lower-cost
transfers. Paths have been calculated which link the Lagrange points® of the
various planets into the so-called Interplanetary Superhighway. The transfers on this

5. modify A. 1&1h B. B C. &1
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system are slower than Hohmann transfers, but use even less energy, and are particularly
useful for sending spacecraft between the inner planets. (1,066 words)

Abridged and revised from
http: //www.for68.com/new/2005/12/1i12279761822150024617-0.htm

A. Select the most appropriate answer for each of the following questions.

1. Which of the following achievements has been made in interplanetary travel according
to the passage?
A. Robotic probes have been sent to the surfaces of Venus and Mars.
B. There are twelve people who landed on the Moon.
C. The NEAR Shoemaker orbiter landed on the asteroid 433 Eros.
D. All of the above.

2. is used to thrust the spacecrafts for interplanetary missions.
A. The robot probe B. The chemical rocket engine
C. The Hohmann transfer orbit D. The orbital velocity

3. To make travel between Earth and Mars possible, is required.
A. increasing the total amount of energy needed to do so
B. increasing the fuel in the spacecraft
C. reducing the total amount of energy needed to do so
D. reducing the fuel in the spacecraft

4. It will take a spacecraft to travel from Earth to Mars using the Hohmann
transfer orbit.
A. about 18 months B. about 12 months
C. over 17 months D. similarto 1/2 of the orbital period of the outer orbit

5. The advantage of the gravitational slingshot is
A. to change the path by using the gravity of the planets instead of fuel
B. to modify the path by using the atmosphere of the target planet
C. to slow down the speed of the spacecraft by losing the weight of the heat shield
D. toelongate the orbit and adjust the spacecraft originally in an orbit almost identical
to Earth’s

10



