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O A future of climate warming is often described as an increase in the greenhffese dt is easy to envision
a glassed-in building trapping the heat of the sun, creating a climate that is dftéteidti from the surroundings.

(a)TheEarthwith its atmospherectsvery muchlike a greenhouseWithout our atmospherethe climate on the

surfaceof the earthwould be very harshwith nothingto preventthe planet'sheatfrom escapingnto space. Instead
of glass, the Earth is surrounded by gases, and among them are gases that have an ability to trap heat.

O One of the major greenhousfect gases is water vapor. Other greenhouse gases are carbon dioxide, methane,
nitrous oxide and chlorofluorocarbons(CFCs). (lpthesegaseghatarethecausdor concernwhentalkingabout

man-madelimatewarmingandclimatechange. The concentrations of all of them are increasing in the atmosphere
and the prediction is that their accumulation is enhancing the natural greentitecte & will become a warmer
greenhouse because the gases will be even nfiiaetige in trapping the heat trying to leave the atmosphere.

O A planet is, however, both larger and more complex than an ordinary greenhouse and the atmosphere does not
evenly spread an increase in temperature. (c)RétredEarthwith its atmosphereanbedescribedisaplayground

for weathersystemswhereair, waterandland interplayto determinethe climatic patternsn differentregions. If

North Atlantic Tow pressure path moves a litfle north or south, this might not seem like a big change on the global
scale, but for the weather of Northern Europe it is what determines the number of clear and rainy days or if there
will be real winter weather. A shift in the monsoon further north might bring more rain to the dry sub-Saharan
region, but it is dfficult to predict how much and when. And no one knows how fast the rain water will evaporate

as the temperature may also increase. (d)€bimplexityis one of the reasonsscientistsare still reluctantto

makeregionalpredictionsaboutthe effectsof climatewarming,evenwhentheyarequite confidentabouttheglobal

trends.

—quoted, with modifications, from Annika Nilsson,
Greenhouse Earthilohn Wiley & Sons, 1992.
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O Eversinceit wasrealizedthat an organismdoesnot passa simulacrumof itself to the next generationput

insteadprovidesit with geneticmaterialcontainingthe informationneededo constructa progenyorganism,we

havewantedto definethe natureof this materialandthe mannerin which its informationis utilized. Now that
we know the physical structure of the genetic material, we may state the aim of molecular biology as defining the
complexity of living organisms in terms of the properties of their constituent molecules.

O The gene is the unit of genetic information. The crucial feature of Mendel's work, a century ago, was the realization
that the gene is a distinct entity. The era of the molecular biology of the gene began in 1945 whixfirfgeinr
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developed the view that the laws of physical might be inadequate to account for the properties of the genetic material,
in particular its stability during innumerable generations of inheritance. The gene was expected to obey the laws of
physics so far established, but it was thought that characterizing the genetic material might lead to the discovery of
new laws of physics, a prospect that brought many physicists into biology.

O Now, of course, we know that a gene is a huge molecule, in fact part of a vast length of genetic material containing
many genes. A gene does not function autonomously, but relies upon other cellular components for its perpetuation
and function. All of these activities obey the known laws of physics and chemistry; and it has not, in the end, been
necessary to invoke the new laws.

—quoted from Benjamin LewirGene IV,
Oxford University Press, 1990.
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O In a democratic society, the strong support of the general public is needed in order to maintain a strong base in
science. It is essential, therefore, to show the public why that support is important. (ha)dtteelationbetween

scienceandtechnologyis oftendifficult to discern,exceptby hindsight,eventhoughthereare many examplesof

observablgathwaysto the useof newly understoodr newly recognizedphenomena— witnessdevelopmentén

molecularioscience. There is also a strong strand in our system, that is science, that ties together the gathering of
all added understanding of nature’s materials, forces, space, and time with the use of our biosphere for the support
of all human race through technology. That strand is steady stream of educated scientists and engineers that our
educational has provided over years.

O Science is an important part of our culture but it is vital to our continued existence — hence the educated stream
of scientists and engineers must continue apace. However, in making sure of the continuing success of this important
task, the community has taken to looking at students at the beginning of the educational pipeline only in terms of
future professionals or of future major users of science. This posture has led the science and technology community
to set aside the equally important aspect of public literacy in science. Although this was not a deliberate decision, it

had the &ect of widening the gap between (b)“asdthem” — a totally undesirableféect.

O At least part of the problem lies in our wish to make sure that every observable is understood in the best current
thinking. This ignores the fact that 99% of the population is not involved in science or engineering research, nor do
they want to be. Yet many are likely to be interested in the observables of nature and the best lay explanation of them.

O Indeed, in our own best interest, as well as for the society as a whole, we should put our best dfeatviate

solving the problem of how to fan the interest of nonscience majors in nature’s phenomena. That means developing
laboratory exercises and textbook designed to enhance the interest of nonprofessionals in such phenomena without
losing them in a sea of current explanations. The net result of such a course or group of courses would be a major
seeding in terms of public literacy with respect to science and technology with a consequent stronger foundation for
public support of science in universities.

O It is not only important that the community recognizes the problem but that its best talent should set about to
correct it. Itis, of course, equally important that such actions as are undertaken are not at the expense of the science
enterprise itself.

—quoted, with modifications, frorBcience1992.
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—quoted with modifications from a lectutéfe in the Universepy S. W. Hawking(1991).
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4. [0 The total amount of disorder,or entropy, in the universe always increases with time. The order in one body can
increase provided that the amount of disorder in its surroundings increases by a greater amount.cafaj€fivee

life to beanorderedsystenthatcansustaintself againsthetendencyto disorderandcanreproducetself. That is,
it can make similar, but independent, ordered systems.

O (b)Todo thesethings,the systemmustconvertenergyin someorderedforms - like food, sunlight,or electric

power- into disorderedenergyin the form of heat.Inthis way, the systemcansatisfythe requirementhatthe total

amountof disorderincreases.
(O00O]

(a) Life can be defined as the ordered system that is capable of duplicating itself and maintaining itself contrary to
the tendency toward disorder.
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(b) To do these things, the system has to transform the ordered energy such as food, the sunshine and electricpower
into the disordered energy in the form of heat. Consequently, this system can fill the requirement that the total amount

of the disorder increases.

O Essentially, science is a structure that is brought up by adding new material to the top of big buildings by former
scholars. One scarcely has a chance to make contribution, who knows nothing about what is known at that time. So,
when we begin new research plan, it is basically important to study completely the present situation of the theme.
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