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K DI BEA CERIICEL L. (30 &)

One of Galileo’s greatest contributions to science was his emphasis on experimentation,
a basic part of the scientific method. However, a question exists as to whether or not
he actually carried out a now-famous experiment. There is a popular story that Galileo
dropped stones or cannonballs of different masses from the top of the Tower of Pisa to
determine experimentally whether objects fall with the same acceleration.

DGalileo did indeed question Aristotle’s view that objects fell because of their “earth-
iness”; and the heavier or more earthy an object, the faster it would fall in seeking its
“natural” place at the center of Earth. ?His ideas are evident in the following excerpts
from his writings.

How ridiculous is this opinion of Aristotle is clearer than light. Who ever
would believe, for example, that...if two stones were flung at the same moment
from a high tower, one stone twice the size of the other,...that when the smaller
was half-way down the larger had already reached the ground?

And:

Aristotle says that “an iron ball of one hundred pounds falling a height of one
hundred cubits reaches the ground before a one-pound ball has fallen a single
cubit.” I say that they arrive at the same time.

3) Although Galileo mentions a high tower, the Tower of Pisa is not mentioned in his
writings, and there is no independent record of such an experiment. Fact or fiction? No
one really knows. What we do know is that all freely falling objects near Earth’s surface
fall with the same acceleration. '

As an interesting sidelight, the Tower of Pisa has been in the news again recently. It
was closed to the public in 1990 because of the possibility of it toppling. The tower started
leaning before its completion in 1350, because of soft subsoil. It is currently leaning almost
6 degrees from the vertical.

(J. T. Shipman, J. D. Wilson, A. W. Todd, An Introduction to Physical Science, Houghton
Mifflin Company, 2000 & ¥ 5(/)

Hint: Galileo: #'V 4 cannonballs: 3L mass: & the Tower of Pisa: "4 ®
F#E  acceleration: JEEE earthiness: 1% (earthy(£ ) 72t4H)  “natural” place:
AKHDNELGET Aristotle: TU XA T VAR (FV Uy DEFHEHF) cubit: Fa2—Fy
b (2L HFEOEETHOEX)
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KOEXETATEBICER L. (30 %)

Much of modern physics and chemistry is based on the study of energy levels of various
atomic and molecular systems. When light is emitted or absorbed, scientists study the
emission or absorption spectrum to learn about the energy levels of the system. Some
scientists do research in molecular spectroscopy—the study of the spectra and energy levels
of molecules. As you would expect, molecules of one substance produce a spectrum differ-
ent from that produced by molecules of another substance. Molecules can have quantized
energy levels because of molecular vibrations or rotations or because they contain excited
atoms.

The water molecule has some rotational energy levels spaced very closely together.
The energy differences are such that microwaves, which have relatively low frequencies
and energies, are absorbed by the water molecules. This principle forms the basis of
the microwave oven. Because all foods contain moisture, their water molecules absorb
microwave radiation, thereby gaining energy and rotating more rapidly, and thus heating
and cooking the food. Molecules of fats and oils in a food also are excited by microwave
radiation, so they, too, contribute to the cooking. The interior metal sides of the oven
reflect the radiation and remain cool.

Because it is the water content of foods that is crucial in microwave heating, objects
such as paper plates and ceramic or glass dishes do not get hot immediately in a microwave
oven. However, they often become warm or hot after being in contact with hot food (heat
transfer by conduction).

Some people think that the microwaves penetrate the food and heat it throughout, but
this is not the case. Microwaves penetrate only a few centimeters before being completely
absorbed, so the interior of a large mass of food must be heated by conduction as in a
regular oven. For this reason, microwave oven users are advised to let foods sit for a short
time after microwaving. Otherwise, the outside of the food may be quite hot, while the
center is disagreeably cool.

(J. T. Shipman, J. D. Wilson, A. W. Todd, An Introduction to Physical Science, Houghton
Mifflin Company, 2000 X Y 5| /)

Hint: energy levels: = ®/L X —#{] absorption spectrum: WIXAZA 7 kv
microwaves: ¥ A 7 2% microwave oven: FF L > molecular spectroscopy: 7F
533  quantized: BEF{LEN 7z microwave radiation: A 7 2 RS
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ROXEEHERE L. (20 )

(1) HEORGLEERBEDO—IL, HLVWI LEEIHTZ L OTE ALENR AR
FECARI L THATENR,

Hint: think out, bring up, something new, aims of education

(2) RAEIBOLIAZE L TCULERFBEBLIZLNTES. LEB2T, RWVAZE
S ELEIIKRERGITHS.

Hint: knowledge, mostly, to choose good books/the choice of good books

KROKXO FREBHSEEE (BE, B8, BEE)E L. (20 )
(1) He played a crucial role to win the contract for the firm.

(2) Comparing with the data previously obtained, the present results are in excellent
agreement with his theory.

(3) He neither displayed sufficient diligence nor aptitude to master the language.

(4) This system is consisting of four parts.

(5) In 1919 they has been performed calculations of the atomic energy.




